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A complete, state-of-the-art bible of interprofessional primary care in one easy-to-use resource

This second edition of Primary Care continues to deliver succinct, current, and integrated information on the assess-
ment, differential diagnosis, treatment, and management of individuals with commonly seen conditions in primary care 

settings. Written and edited by APNs and other health professionals in a wide range of specialties, it has been updated to 
place greater emphasis on guidance for differential diagnosis and on interprofessional primary care, lifestyle management, 
health promotion, risk reduction, and prevention. With a focus on patient participation and relationship-centered care, 
the text features extensive coverage of elderly/geriatric care; age, gender, and occupational considerations; complementary 
approaches; nutritional assessment; violence exposure and vulnerability assessment; family, community, and cultural assess-
ment; palliative care; and evidence-based practice guidelines.

This comprehensive text distills and integrates required information from all areas of primary care, so readers will find all 
the information they need in one easy-to-use resource. It presents current diagnostic criteria for each condition and includes 
relevant anatomy, pathology, and physiology. Epidemiology of the condition, including cultural and economic factors, is 
included as is prevention, risk identification, and screening. Also covered are related laboratory studies, the physical exam, 
wellness coaching, treatment options, potential pitfalls, and much more. Additionally, the book includes clinical “pearls,” 
clinical warnings, referrals and warnng points, complementary modalities, references, and chapter reviews by experts in 
each field. The text will be of value to all interprofessional primary care providers, with a special focus on the needs of ad-
vanced practice MSN and DNP students, and as a course textbook for teaching primary health care topics. 

New to the Second Edition:
•  Increased focus on interprofessional primary care, including community care, team work, and wellness coaching

• Strong guidance on differential diagnosis

• Broad team of interprofessional authors and editors

• Emphasis on lifestyle management, health promotion, risk reduction, and disease prevention

• Special focus on elder/geriatric primary care and palliative care

• Evidence-based practice guidelines

• Focus on age, gender, and occupational considerations
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his PharmD from the Medical College of Virginia (Richmond). Among other teaching experience, Dr. DiGregorio has taught physical 
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Lienhard School of Nursing, Pace University. He has delivered more than 180 invited presentations on a wide-variety of clinical topics, 
published 23 journal publications, prepared 36 poster presentations, and conducted research on a variety of topics, including asthma, 
antibiotic use, obesity, and hypertension control. He has received a $4 million grant from the Centers for Medicare and Medicaid 
Services for a Community-Based Care Transition Program (CBCT).

Carol Green-Hernandez, PhD, ARNP, FNP-BC, FNS, has worked as a nurse practitioner since 1973. She is an experienced author, 
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primary care practice in a Veterans Administration Rural Clinic, which serves both veterans and National Guard personnel.

Stephen Paul Holzemer, PhD, RN, has worked and taught in the field of community health nursing for over 30 years. He currently is 
serving as associate dean and associate professor at Adelphi University in Garden City, NY. He has served as professor, dean, and/or 
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of Nursing, SUNY Brooklyn, and New York University. His growing research and educational interests are in behavioral care, the 
specialty of addiction and recovery, and providing support for aging professionals in the workforce. He currently is an editorial board 
member for the National League for Nursing journal, Nursing Educational Perspectives. Dr. Holzemer most recently completed editing 
the second edition of Community Health Nursing: An Alliance for Health, published by Jones & Bartlett Learning.

Eve S. Faber, MD, has served as an assistant professor since November 1999 at SUNY Downstate Brooklyn, New York. In this role, 
Dr. Faber primarily supports the Residency Program and University Hospital by serving as supervising attending physician for a team 
of residents whenever they are called upon to see managed care Medicaid patients. Dr. Faber also teaches residents and students, serves 
as an advisor to assigned residents, and rotates as Service Attending for the Family Practice Inpatient Service in University Hospital. 
Dr. Faber has diverse interests, ranging from women’s health to palliative care. She regularly lectures on end-of-life issues, pulmonary 
disease, and breastfeeding to residents and students and has previously served as the liaison to the Obstetrics and Gynecology 
Department. As the current Geriatrics liaison, she is responsible for coordinating the month-long rotation for postgraduates and the 
ongoing relationship they have with nursing home–bound patients.

Lucille R. Ferrara, EdD, RN, MBA, FNP-BC, FNAP, has 36 years of nursing practice to her credit. She currently practices at 
Montefiore Medical Center in the Bronx where she cares for patients across the life span with a specialty in chronic disease management 
focusing on diabetes. Dr. Ferrara began her academic career in 1997 at the Lienhard School of Nursing as an adjunct professor and in 
2008 was granted a joint appointment in the graduate department to teach in both the FNP and DNP programs. Since the fall of 2010, 
she has served as program director for the FNP program. Dr. Ferrara continues to teach and maintain her clinical practice. Dr. Ferrara 
is a fellow in the National Academies of Practice.

Jason T. Slyer, DNP, RN, FNP-BC, CHFN, FNAP, has 12 years of experience caring for patients with cardiovascular conditions as 
both a registered nurse and an advanced practice nurse. He is certified as a heart failure nurse and currently works as nurse practitioner 
providing chronic disease management for patients with advanced heart failure. Jason recently completed the Doctor of Nursing 
Practice program at Pace University. He continues to apply the knowledge and expertise he learned though this degree program to his 
clinical practice to improve outcomes for his patients. Jason has published a number of systematic reviews and has presented nationally 
on topics related to evidence-based practice. Jason has also recently joined the faculty of the College of Health Professions at Pace 
University as a clinical assistant professor. In this role, he teaches and mentors DNP students in evidence-based practice, cultural 
competency, and primary health care.
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We dedicate this book to students’ and providers’ spirit of inquiry and the challenge  
and privilege of participating together with patients, their families, and communities  

in providing interprofessional patient-centered care.

JKS, RVD, CG-H, SPH, ESF, LRF, and JTS
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concepts essential for achieving interprofessional patient-
centered primary health care. Building on this, the remain-
ing chapters in Unit I describe a framework for providers to 
facilitate comprehensive assessment and management that 
includes family and cultural assessment; health promotion 
and disease prevention, including information on comple-
mentary approaches to care; nutritional assessment; com-
munity assessment; and palliative care. The subsequent 
units present comprehensive, integrated information on 
prevalent primary care diagnoses of adult primary care 
patients. As appropriate for each condition, the follow-
ing are included: Anatomy, Physiology, and Pathology; 
Epidemiology; Diagnostic Criteria; History and Physical 
Examination; Diagnostic Studies; Treatment Options, 
Expected Outcomes, and Comprehensive Management; 
Teaching and Self-Care; Community Resources; Referral 
Points; and Clinical Warnings. This book is intended to 
assist faculty and students in the primary care disciplines 
in teaching and learning, support experienced practition-
ers, and facilitate specialized health care providers as they 
make the transition to providing patient-centered primary 
health care.

JKS and the Editorial Group

All books begin with an idea; this one is no different. Its 
development began with the fi rst edition, which has led, 
almost 15 years later, to this revision. This book recognizes 
the need for a book that offers comprehensive, integrated 
information on the care of patients with prevalent diag-
noses, primarily of a chronic nature, seen in primary care. 
Primary care is complex and encompassing, and care is given 
by many different types of providers—nurse practitioners, 
physicians, physician assistants, nurse midwives, and phar-
macotherapy specialists, to name a few, who work together 
in both formal and informal interprofessional teams. All 
primary care providers are not the same. We come from 
different disciplines, and no one owns all this knowledge. 
While the disciplines have shared knowledge, each brings its 
own ways of applying that knowledge to practice.

Health care continues to be shifting from a reactive dis-
ease orientation to one of proactive primary health care. 
Patient participation, to the best extent possible, is critical 
to this changing health paradigm. Interprofessional practice 
enriches not only the experience of delivering primary care, 
but broadens our knowledge base and supports patient-
centered care within a primary health care perspective.

In Unit I, the framework for primary care is pre-
sented. Chapter 1 elucidates our philosophy and identifi es 
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Care has been taken to confi rm the accuracy of the infor-
mation presented and to describe generally accepted prac-
tices. However, the authors, editors, and publisher are not 
responsible for errors or omissions or for any consequences 
from application of the information in this book and make 
no warranty, expressed or implied, with respect to the con-
tents of the publication.

The authors, editors, and publisher have exerted every 
effort to ensure that drug selection and dosage set forth in 
this text are in accordance with current recommendations 
and practice at the time of publication. However, in view of 
ongoing research, changes in government regulations, and 

the constant fl ow of information relating to drug therapy 
and drug reactions, the reader is urged to check the package 
insert for each drug for any change in indications and dos-
age and for added warnings and precautions. This is par-
ticularly important when the recommended agent is a new 
or infrequently employed drug.

Some drugs and medical devices presented in this pub-
lication have Food and Drug Administration (FDA) clear-
ance for limited use in restricted research settings. It is the 
responsibility of the health care provider to ascertain the 
FDA status of each drug or device planned for use in his or 
her clinical practice.
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Health care delivery in the United States refl ects a history 
of change in response to science, technology, and the cost 
of health care. Helping people meet their health needs is 
the central mission of all health disciplines. How this is 
accomplished, however, continues to change with the times. 
Lacking a scientifi c basis, health care before the 20th cen-
tury was able to offer little more than caring and attention 
to personal health in the home setting.

The scientifi c basis for health care became more formal-
ized after 1900 with the inclusion of sciences in the medical 
and nursing curricula. Health was defi ned as the presence or 
absence of disease, and the development of technology was 
directed at treating and curing diseases. This necessitated 
movement of the delivery of care into the hospital setting, 
where patients were seen as passive recipients of specialized, 
technologic care that focused on their physical and biologi-
cal needs.

In the early years of the 20th century, great advances 
were made in the control of infectious diseases. As a result, 
specialization and technology became more highly regarded 
than caring and personal care. Although it was recognized 
that with these changes something had been lost (Flexner, 
1930), health care continued to proceed in that direction. 
Highly specialized care dominated, yet it lacked oversight of 
the appropriate use of services, the need for services, or the 
cost of those services.

This view persisted until the later part of the 20th cen-
tury, when it was acknowledged that the health care needs 
of the United States, access to services, and the ability to 
pay for them in a fee-for-service system of reimbursement 
had changed. Health care needs of Americans were changed 
by the profound advances made in the control of infectious 
diseases and the use of technology. This resulted in peo-
ple living longer, and with this came the advent of chronic 
diseases.

In the fee-for-service system, economic incentive was 
based on the use of services. Ultimately, this led to inap-
propriate use and overuse of services, resulting in trillion-
dollar health care costs in the United States. Despite this 

enormous expenditure, more than 40 million Americans 
were without health insurance. Access to health care, in the 
absence of universal health care coverage, remained an issue 
of national concern. The cost of health care, access to health 
care, types of services, and delivery of those services were 
common topics of conversation both inside and outside the 
health care arena.

 n HEALTH CARE REDESIGN

The Institute of Medicine (IOM) report, in 2001, Crossing 
the Quality Chasm, acknowledged the diffi culty in translat-
ing knowledge into practice, as well as safely and appro-
priately applying technology to support care. At that time, 
the IOM specifi cally identifi ed the lack of multidisciplinary 
infrastructures to support the complex needs of the aging 
population and the concomitant increase of chronic ill-
nesses. Furthermore, they concluded that the important 
work of health care was conducted in silos.

Crossing the Quality Chasm called for health care rede-
sign and identifi ed the following 10 rules or principles nec-
essary for that redesign:

 n Care is based on continuous, healing relationships
 n Care is customized according to patient needs and 
values

 n The patient is the source of control
 n Knowledge is shared and information fl ows freely
 n Decision making is evidence based
 n Safety is a system priority
 n Transparency is necessary
 n Needs are anticipated
 n Waste is continuously decreased
 n Cooperation among clinicians is a process

Health care constituents were asked to commit “to 
continually reduce the burden of illness, injury and dis-
ability and to improve the health of the people of the 
United States” (IOM, 2001, p. 3). Six aims for health care 
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use of electronic health records or other health 
information technology) among patients and care 
providers. Care is organized around a patient’s 
needs, preferences, and values. Access to care will 
be increased with extended appointment hours, 
and predetermined quality outcomes will be tied 
to payment.

 n Nurse Managed Health Clinics (NMHC)—The 
NMHC is a health delivery model led by advanced 
practice nurses with the goal of improving access to 
primary health care and wellness service for vulner-
able populations living in underserved health care 
areas. NMHCs are often associated with colleges, 
universities, departments of nursing, federally quali-
fied health centers, or other interprofessional pro-
viders. NMHCs use health information technology 
systems to collect data for use in quality improvement 
activities. Workforce capacity of primary health care 
providers will be improved through NMHCs, as these 
sites will be training centers for nurse practitioners 
and other health care professionals.

 n Integrated Care Models—Models of integrated 
and collaborative care are intended to be interpro-
fessional. These models draw upon the specialized 
knowledge of all professionals in the patient’s health 
care team. Notably, by recognizing the importance 
and universality of medication use in the manage-
ment of acute and chronic disease states, the ACA 
recognizes the importance of medication manage-
ment and medication reconciliation across care 
models and the inclusion of pharmacists as part of 
the integrated team.

 n Transitional Care Model—The ACA includes sug-
gested initiatives to improve the quality of patient 
care, decrease hospital-acquired conditions, reduce 
hospital readmissions due to preventable complica-
tions during transitions in care, and to make over-
all improvements in the transition of care process to 
reduce hospital readmissions. These models are also 
intended to be interprofessional in design.

 n Medication Therapy Management (MTM)—Those 
enrolled in Medicare Part D must be offered MTM 
services. Services and strategies include an annual 
comprehensive medication review furnished by a 
licensed pharmacist or other qualified provider and 
follow-up interventions, as warranted by the find-
ings of such a review. In addition, at least on a quar-
terly basis, the medication use of an individual who 
is deemed to be at risk, but not enrolled in an MTM 
program, must be assessed.

 n HEALTH: A DYNAMIC STATE OF BEING

Today’s view of health must acknowledge the juxtaposi-
tion of multiple factors that may influence and predispose 
a person to illness(es). These factors include the com-
plex interdependent biological, psychological, social, and 
spiritual needs of the person. The integrated needs of the 

improvement were identified by the IOM; they called for 
care to be safe, effective, patient centered, timely, effi-
cient, and equitable.

 n HEALTH PROFESSIONS EDUCATION:  
A BRIDGE TO QUALITY

In 2003, the IOM published another critical report that 
identified core competencies of all health professionals 
as a bridge across the quality chasm. Health Professions 
Education: A Bridge to Quality identified five compe-
tencies central to the education of all health care pro-
fessionals: provide patient-centered care, apply quality 
improvement, employ evidence-based practice, utilize 
informatics, and work in interprofessional teams. The 
IOM called for accountability of educators in achieving 
these competencies.

Each proposed solution to the growing issue of deliv-
ering safe, quality health care to all Americans posed dif-
ferent challenges, and led in 2010 to the United States’ 
major move toward health reform, the Patient Protection 
and Affordable Care Act (ACA). In March 2010, the pas-
sage of the ACA became a major historical event in U.S. 
history.

The ACA seeks to improve the current health care deliv-
ery system, increase the number of Americans covered, and 
control costs. The ACA is, and will continue throughout 
its implementation, to be an ambitious, complex plan, to 
change health care in the United States.

Highlights of the ACA are many. Notably, the ACA 
establishes and encourages new models of care, which are 
an important strategy to address care fragmentation and the 
current fee-for-service model that drives up the cost of care 
without accountability of outcomes. These new models of 
care also recognize that no single practitioner is responsible 
for a patient’s care; therefore, care must be patient centered, 
coordinated, and team based.

New models of care include:

 n Accountable Care Organizations (ACOs)—ACOs 
consist of groups of primary care clinicians, hospitals, 
specialists, and other health professionals, and will be 
responsible for the primary care and coordination of 
care for their patients. The goal is to reduce duplica-
tion, increase safety, and reduce costs. ACOs enable 
the sharing in cost savings that they achieve for their 
included patients. These practice organizations must 
demonstrate the ability to promote practices based 
on evidence. Quality outcomes and cost will also be 
reviewed.

 n Medical Homes/Patient-Centered Medical Home 
(PCMH)—The PCMH has goals similar to those 
of ACOs, namely, cost reduction with improved 
quality and increased care coordination. Multiple 
PCMHs may join together to form an ACO. The 
PCMH is a primary care model that aims to 
improve access to care, and increase communica-
tion (via e-mail, or other technologies through the 
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for practice in new models of care is imperative to improv-
ing the nation’s health. The Interprofessional Core 
Competencies provide this guidance. Four core competen-
cies for interprofessional education were identified by the 
Interprofessional Education Collaborative Council expert 
panel, and include:

 n Values and ethics
 n Roles and responsibilities for collaborative practice
 n Interprofessional communication
 n Teamwork and team-based care (2011)

Within these four core competency domains are 38 spe-
cific competencies that describe the behaviors we should 
be able to see when the competencies are being practiced. 
Primary care in this book is recognized as the provision of 
integrated, accessible health care services by providers who 
are accountable for addressing a large majority of personal 
health care needs. These providers develop sustained part-
nerships with patients and practice within the context of 
family and community (Taylor, Machta, Meyers, Genevro, 
& Peikes, 2013). This concept of primary care allows 
patients and providers to enter relationships where patients, 
families, and communities have the opportunity to become 
full participants in health care decision making. Primary 
care, defined in this way, is provided within a primary health 
care context, and acknowledges “community” in its broad-
est sense, thereby recognizing the value of team-based care.

In today’s health care environment, economic consid-
erations loom. Professional standards may be challenged 
through any care approach. Despite these changes, providers 
must rigorously adhere to practice standards and maintain 
the integrity of their clinical relationships. The patient must 
remain the focus of care, regardless of whatever changes are 
occurring in health care. Providers need to work together to 
develop creative strategies to sustain and nurture patient-
centered care.

Foundational to the therapeutic nature of patient–pro-
vider interactions is the relationship that develops between 
patient and provider. This relationship is believed to be 
central to improved patient outcomes and patient–pro-
vider satisfaction (Tresolini, 1994). Patient-centered care 
redefines the therapeutic value of patient–provider inter-
actions, recognizing the importance of the health care 
relationships formed by providers with families and com-
munities. Primary care providers can use this time of change 
in the delivery of health care as an opportunity to work 
with each other and their patients to create comprehensive, 
interprofessional, and patient-centered primary health care 
networks that improve outcomes and satisfaction for both 
patients and providers.

This chapter identifies concepts essential for achiev-
ing patient-centered primary care. The idea of caring and 
trust as the foundation of primary care is explored. Building 
upon this, a framework for providers to facilitate com-
prehensive assessment and management is presented. This 
foundation and framework creates a structure for providers 
and patients to work together as architects in the redesign 
of health care.

individual places the person within the context of his or 
her family and community. It also recognizes that health 
is not simply the presence or absence of disease, but rather 
is an ongoing process that can be fostered through activi-
ties directed at health promotion and disease prevention. 
Health as a dynamic state of being is active, and thus indi-
viduals must engage in the process of health if they are to 
actualize their health potential. This necessitates a change 
in perspective from the individual as a passive recipient of 
care to the individual as an active participant in his or her 
own health.

To meet these needs, health care delivery in the United 
States continues to strengthen primary care, in which 
providers address a wide range of health care needs and 
facilitate health care delivery. The ACA encourages new 
models of care delivery recognizing the value of team-
based care, with the patient as the center of care, and 
calls for quality, safety, and accountability in outcomes 
of care.

 n EDUCATING FOR PATIENT-CENTERED CARE

In February 2011, a meeting was held to advance inter-
professional education to support patient-centered care. 
The meeting was convened by the Health Resources and 
Services Administration, the Josiah Macy Jr. Foundation, 
the Robert Wood Johnson Foundation, and the ABIM  
Foundation in collaboration with the Interprofessional 
Education Collaborative. The Interprofessional Education 
Collaborative consists of the following:

 n American Association of Colleges of Nursing
 n American Association of Colleges of Osteopathic 
Medicine

 n American Association of Colleges of Pharmacy
 n American Dental Education Association
 n Association of American Medical Colleges
 n Association of Schools of Public Health

 n GLOBAL INITIATIVES

The World Health Organization defines interprofessional 
collaborative practice as “[w]hen multiple health work-
ers from different professional backgrounds work together 
with patients, families, carers, and communities to deliver 
the highest quality of care” (2010).

Interprofessional education, according to the World 
Health Organization, is “[w]hen students from two or 
more professions learn about, from and with each other 
to enable effective collaboration and improve health out-
comes” (2010). The importance and value of teamwork to 
quality, safety, and outcomes in patient-centered care are 
known and have been documented over several decades; 
the ACA, however, is a tipping point for putting into prac-
tice the evidence that supports patient-centered, interpro-
fessional team-based care. Educating health professionals 
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visit, to communicate to a patient one’s willingness and 
availability to enter into a caring partnership? Regardless of 
the length of the visit, providers still retain control over how 
they interact with patients. Simple approaches to interac-
tions with patients, such as those in Table 1.1, communicate 
caring and therapeutic intent. These are some of the many 
approaches that will communicate to patients that they are 
the focus of the encounter. This caring process is a reflection 
of using the time the provider has with the patient for the 
patient (Flocke, Gordon, & Pomiecko, 2006; Flocke, Kelly, 
& Highland, 2009; Green-Hernandez, 1997; Singleton, 
2000, 2002).

Re-Visioning Compliance

From the previous discussion, it follows that providers who 
learn how to be caring have effectively learned how to use 
themselves therapeutically. To do this, providers must rec-
ognize the importance of what they bring to patient-cen-
tered care. This requires both self-awareness and learning 
how to use the different strategies discussed to be reflective 
practitioners. These practitioners reflect on their practice, 

 n THE FOUNDATION OF PATIENT-CENTERED 
CARE IN PRIMARY CARE: CARING AND TRUST

Effective patient-centered primary care demands increased 
attention to the interpersonal aspects of health care rela-
tionships. Valuing professional caring is central to this kind 
of relationship. Professional caring is comprised of feelings 
and behaviors within the relationship. It requires provid-
ers to enter and sustain relationships with their patients, 
as well as with colleagues, as opposed to simply perform-
ing tasks or techniques. A caring relationship creates the 
climate for trust to develop, and for the patient and pro-
vider to use their personal resources most effectively toward 
positive patient outcomes (Donohue-Porter, 2014; Green-
Hernandez, 1997).

Both patients and providers bring expertise to the care 
planning. Ideally, they meet and work together to create 
acceptable plans of primary care. Providers bring expertise 
in their discipline of study. Patients bring knowledge of their 
subjective experience of illness or their health care needs 
that reflect aspects such as family history, culture, values, 
and beliefs, as they relate to health care. In situations where 
the patient is unwilling or unable to enter into a relationship 
with the provider, various standards of assessment are used 
to provide safe and prudent primary care. When patients 
refuse care or do not follow jointly agreed-upon plans of 
care, the primary care relationship must be reevaluated.

Learning How to Give Caring

Fundamental to providers learning how to give caring is 
their ability to challenge traditional stereotyping or labeling 
of the patient as a chief complaint, a diagnosis, a disease, or 
a passive recipient of care. For a partnership to be formed, 
the provider must see the patient first as a person. In doing 
so, the provider appreciates and respects the patient’s indi-
viduality and subjective response to the presenting health 
care need(s). It must also be recognized that the patient’s 
subjective response to illness or a health care problem will 
be influenced by values and beliefs, which may differ from 
those of the provider.

Seeing the patient as a person requires communication, 
which is essential to learning how to give caring (Green-
Hernandez, 1997). Communication goes beyond the spoken 
word. It involves one person sending a message and another 
receiving that message. Through communication, both pro-
viders and patients let each other know that they are willing 
and available to enter into a caring partnership. Providers 
must be open to receiving a response from patients about 
their willingness and level of ability to participate in their 
own care. With this understanding, the provider and the 
patient will be able to define what the patient’s health care 
needs are, and how they will be met. This partnership will 
be defined and redefined over time (Garofalo & Murphy, 
2014).

An ongoing concern of providers is the brevity of health 
care encounters. How realistic is it, in a 10- to 15-minute 

TABLE 1.1 Caring Interactions With Patients

INITIATING THE ENCOUNTER

 n Greet the patient by name.
 n Offer a handshake or a touch on the arm.
 n Establish eye contact, if culturally appropriate.

DURING THE ENCOUNTER

 n Sit nearby without invading the patient’s personal space.
 n Have only the patient’s chart on your desk.
 n Take only urgent or emergency phone calls.
 n  Have all the supplies and equipment needed for the visit in 
the room, to avoid leaving the room once you have begun the 
encounter.

 n  Review with the patient the last visit and what has transpired 
in the interim.

 n  Do not do things to patients without explaining what you are 
doing.

 n  When discussing the patient’s care with others, such as the 
patient’s family or a health care colleague, in the presence of 
the patient, do not exclude the patient from the conversation.

 n  Your tone of voice, volume, and speed of verbal communica-
tion, and nonverbal behaviors, such as eye contact, nervous-
ness, or hyperactive behaviors, can influence communication.

 n Ask questions that allow patients to explain their experiences.
 n Do not put words in the patient’s mouth.
 n  Remember to address the patient’s reason for the visit and 
concerns.

ENDING THE ENCOUNTER

 n  Ask the patient if there is anything else he or she would like to 
discuss.

 n Discuss treatment and management, including options.
 n  Once a plan is agreed upon, discuss and identify how it will be 
carried out.
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competence. Necessary skills will change over time, both in 
how they are performed and in the skills required. Providers 
must keep abreast of these changes to maintain technical 
proficiency.

Professional Competence

Professional competence is predicated on developing essen-
tial skills, including learning how to give caring, techni-
cal proficiency, and effectiveness in coordinating care. 
Coordinating care of patients may include interprofessional 
consultation, referral, or comanagement with the interpro-
fessional team. Professional competence is the culmination 
of achieving and balancing these skills.

Interprofessional Practice

The relationships among provider and colleagues, although 
different from provider–patient relationships, are central to 
providing primary care. Relationships among interprofes-
sional colleagues can offer valuable perspectives on assisting 
patients in meeting their health care needs. Providers must 
trust the contributions that can be made through consulta-
tion with or referral to their interprofessional colleagues. 
For this trust to develop, providers have to believe that 
interprofessional practice will improve patient outcomes. 
They also need to be willing to gain greater understanding 
of, insight into, and respect for other disciplines, and the 
contribution they can make to patient outcomes (Singleton 
& Green-Hernandez, 1998).

Barriers to interprofessional education and practice 
include negative attitudes and inaccurate perceptions of fac-
ulty and providers toward the benefits of interprofessional 
education and practice. It is interesting to note, and certainly 
holds hope, that students of the health care disciplines view 
interprofessional education and clinical practice experiences 
positively and actively seek to participate in them. Several 
benefits of interprofessional practice have been identified. 
These include greater patient satisfaction, better outcomes, 
and cost efficiency. Without confronting these barriers, the 
benefits of interprofessional primary care will not be real-
ized (Centers for Disease Control and Prevention [CDC], 
2009a, b).

A caring, trusting patient–provider relationship is 
the foundation for a patient-centered approach to proac-
tive primary care. Through this approach, providers come 
to truly know their patients. This facilitates accurate and 
comprehensive assessment of the patient. Patient-centered 
care incorporates more than traditional, formalized assess-
ment. From its initiation, the patient is recognized as having 
expert knowledge of his or her health care need(s). Through 
empowering the patient in a health care system that tradi-
tionally disempowers, negotiation of care occurs through 
active participation with the patient. This relationship mir-
rors contemporary thought representing the idea of health 
stewardship (Teisberg et al., 2009). Health stewardship 
represents a meta-level of responsibility for patient-centered 

using patient encounters to critique themselves in order to 
be more effective in their use of self. Reflective practice is 
a skill that requires conscious self-study and development 
over time.

Learning how to care necessitates changing preexisting 
perspectives that may be detrimental to the patient–provider 
relationship. One such critical perspective that must be 
revisited is that of paternalistic relationships, in which the 
provider uses power and authority to prescribe care, seeking 
compliance from the patient. In these scenarios, true com-
munication does not take place. These patients are at risk 
of being labeled “noncompliant” if they do not carry out 
the provider’s orders. Because of the lack of communica-
tion, it is unlikely that any understanding will be gained 
of why the patient did not follow through with the plan 
of care. With the exception of situations that involve the 
immediate safety or protection of the patient, provider, fam-
ily, or community, the word “noncompliant” expresses an 
attitude inconsistent with patient-centered care. Providers 
who value patient-centered care continue to work toward 
replacing this word with the word and perspective of par-
ticipation, reflecting a changing paradigm from paternalism 
to caring for, activating, and engaging patients in their own 
health. Thus, trusting partnerships are developed (Green, 
Cifuentes, Glasgow, & Stange, 2008; Simons, Flynn, & 
Flocke, 2007).

 n TRUST

Trust is an attitude that one has in regard to another. 
Attributes of trust include reliability, confidence, vulner-
ability, and fragility (Johns, 1996). Trust must be reciprocal 
and reflexive. Patients should have trust in providers and 
in themselves to participate in meeting their own health 
care needs. Patients will trust providers who are reliable 
and in whom they have confidence. Providers need to trust 
that patients will participate in decision making related to 
health care. Providers must also trust their own technical 
and professional ability to provide and coordinate the care 
of patients.

Trust is essential in the patient–provider relationship 
and may be instrumental in influencing patient outcomes. 
Elements that may facilitate patients’ development of trust 
in their providers include technical proficiency and profes-
sional competence.

Technical Proficiency

Technical proficiency results from developing the psycho-
motor skill repertoire required for practice. There are skills 
that will be common to all primary care providers and oth-
ers that may be specific to providers working with different 
patient populations, or to the focus and scope of services in 
their primary care practice group. Providers need to iden-
tify the skills necessary to their practice. Learning and per-
forming skills help providers to gain a feeling of technical 
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Basic Necessities for Health Education

The patient’s and family’s understanding is critical to their 
success in participating in developing and carrying out a 
plan. The evaluation component of the plan’s outcome is 
tied to this comprehension. Key areas of knowledge to be 
evaluated include:

 n The disease process and course
 n Symptoms and symptom management
 n Self-care strategies for symptom control
 n Who to call if a problem arises
 n Medication administration (including roles and limi-
tations of complementary approaches)

 n Anticipating adverse effects and how to manage them
 n Use of medical equipment
 n Possible food–drug interactions
 n When and how to seek further care
 n Prior experience with the health care team

Learning style is not a one-dimensional concept. It is 
made up of many elements, including the learner’s reading 
comprehension and verbal understanding levels, develop-
mental level, learning style, and emotional status. Basic per-
sonality and learning style also influence the learner’s ability 
to take in and use new information. A further complica-
tion to learning ability may be the fact that, when uninvited 
information is given (information the patient may not wish 
to hear or is unwilling to hear), its acceptance and integra-
tion may not take place (Etz et al., 2008; Flocke, Crabtree, 
& Stange, 2007).

Reading Levels and Content Understanding

American adults’ reading comprehension and the corre-
lation of that ability with health literacy were last sur-
veyed in 2003 by the U.S. Department of Education. This 
study uncovered content that is directly related to pos-
sible health outcomes in primary care. A slight majority 
of adults (53%) have intermediate-level literacy. That is, 
they can understand 67% of what is read. A further 12% 
are proficient in this understanding. Conversely, 22% 
have only basic comprehension, while 14% of adults are 
below basic in their literacy (2003). These statistics cor-
relate with respondents’ self-reports of overall health. 
Respondents whose literacy scored at the below basic level 
reported that their overall health was poor, compared to 
the good or excellent ratings self-ascribed by Intermediate 
and Proficient individuals.

Primary care providers (PCPs) need to be aware of these 
levels in order to provide interventions that meet the patient 
at his or her level of understanding, including his or her 
self-assessment of personal health. Key to this provision 
is the PCP’s recognition of the patient’s capability of par-
ticipating in the learning plan. Table 1.2 presents some of 
the differences between below basic and proficient learners. 
The reader can use these differences to best identify where 
patients who are basic as well as those who are intermedi-
ate learners best fit, as some may straddle a level lower or 

care, which involves the responsible use of resources for all 
patients to foster health.

 n THE FRAMEWORK FOR PRIMARY CARE

The framework for primary care presented in this book 
offers a comprehensive view of assessing and working with 
patients, with the goal of developing over time an inclusive 
management plan. Through this framework, proactive pri-
mary care is achieved by assessing factors such as family, 
culture, nutrition, community, health promotion and dis-
ease prevention, and violence exposure and vulnerability, 
while being knowledgeable about the common conditions, 
primarily of a chronic nature, seen in primary care. As 
appropriate for each condition, this book discusses:

 n Anatomy, physiology, and pathology
 n Epidemiology
 n Diagnostic criteria
 n History and physical examination
 n Diagnostic studies
 n Clinical practice guidelines to provide evidence for 
treatment options and expected outcomes; and com-
prehensive management, including teaching and self-
care, community resources, health promotion, and 
disease prevention

 n Referral points and clinical warnings

Maximizing Self-Care

In its most simplistic sense, self-care means taking care of 
oneself. The processes involved—commitment and motiva-
tion of individuals in taking care of themselves—are not yet 
well understood. Motivation, however, is recognized as a 
complex phenomenon that is internally driven. Although 
providers may not be able to directly motivate their patients 
to care for themselves, they can create a climate to encour-
age motivation. Educating patients is an important strategy 
providers can use to encourage patients in care-of-self and to 
achieve positive health outcomes. To effectively use health 
education as a strategy, patients should be approached 
based on their learning styles.

Assessing Learning Style for Health 
Education

Much is written concerning how the primary care provider 
can best offer health education in a busy office or clinic set-
ting. The realities of managing this process can be especially 
challenging when there is little time for teaching during the 
visit, let alone time for assessing learning needs regarding 
growth and development, health promotion, disease pre-
vention, and illness/disease management. The following sec-
tion provides a guide for assessing a patient’s learning style, 
while also providing several suggested teaching intervention 
techniques.



CHAPTER 1: The Structure of Primary Care      7

Below Basic and, for example, Intermediate or even 
Proficient learners. The PCP can help to ensure learner suc-
cess by integrating such experience into the teaching plan. 
An older patient with a long history of heart disease who 
has developed a new cancer will bring very different needs 
to his or her learning, compared to the young adult with 
just-discovered hyperlipidemia. A single mother caring 
for physically and intellectually challenged children may 
need to have some of the issues faced by these youngsters 
addressed before she can engage in her own new-diabetic 
teaching.

There are several tools that can be used to support literacy 
and communication of health information. Two commonly 
used tools are the Simple Measure of Gobbledygook (SMOG) 
and Rapid Estimate of Adult Literacy in Medicine (REALM) 
tools. The CDC offers a comprehensive guide, Simply Put 
(2009), to help distill complicated health information into 
written materials that patients can relate to and understand. 
This excellent guide, which included the use of the SMOG tool 
to assess the readability level of written materials, can be eas-
ily retrieved and is available as a PDF download (see the refer-
ence list to obtain this guide). Another short-item instrument 
that can be used for literacy screening is the REALM-R, which 
can be accessed at www.ahrq.gov/legacy/pharmhealthlit/ 
documents/realm-r.htm.

Meeting Learning Needs

“The teachable moment” means that the provider uses 
every possible opportunity to convey the message. In pri-
mary care, this message focuses on all aspects of health pro-
motion and disease prevention. Teaching–learning can be 
contagious. A health message may reach a patient because 
of its relevance to the patient or to the patient’s family 
and friends. Having a selection of pamphlets available to 
patients in the waiting room helps to ensure that they pass 
on the “correct” version of this message. Teaching mes-
sages can be reinforced in the waiting room through use of 
colorful health posters and a variety of pamphlets. Non-
English versions should be displayed if appropriate to the 
patient population.

Consider assigning different clinic staff the responsibil-
ity of periodically changing posters as well as replenishing 
and updating the health teaching literature so that frequent 

higher than their general capability. Suggestions for how to 
plan accessible patient teaching are also included.

Poor Health Knowledge

The PCP who cares for patients whose literacy skill is chal-
lenged may be at risk of delivering care that turns out to 
be unexpected by the patient. For example, in preparing to 
do a particular procedure such as incision and drainage of 
a wound, the PCP first has to get the patient sign a docu-
ment of consent. Included in that document is an explana-
tion of a local anesthetic to be used and how it is to be 
delivered. A patient’s response to needle delivery of the local 
anesthetic may be totally unexpected by the PCP, as this 
part of the procedure was described in the patient consent 
form. Sudore et al. (2006) found that patient outcomes were 
directly influenced by their understanding of the consent 
form signed prior to procedures.

Of even more concern is the risk patients can face in 
management of their disease if their understanding of health 
behaviors that led to their problem is not complete or accu-
rate. If not able to read instructions, patients’ self-care in 
medication dosing and frequency may place them at risk 
of negative health outcomes. Schillinger, Wang, Rodriguez, 
Bindman, and Machtinger (2006) found this in their exami-
nation of the impact patients’ literacy skill had on safe anti-
coagulation therapy.

Also of concern is the knowledge that patients with low 
literacy skills are less able to read and understand a medi-
cation label, which affects their ability to take medication 
as directed (Davis et al., 2006). Such misunderstanding can 
extend into the acquisition of health behaviors, as adults 
with limited literacy skills are also less able to access the 
health care delivery system for health screening (Bennett, 
Chen, Soroui, & White, 2009).

The Patient Living With Comorbid Conditions

It is important that the PCP identify each patient’s devel-
opmental capability for learning. Just as very young adults 
may have requirements that differ from those of the older 
people, comorbidity can also influence the learning contin-
uum. Life experience can help to narrow the gap between 

TABLE 1.2 Differences Between Good and Poor Readers—and How You Can Manage the Problems

SKILLED READERS POOR READERS MANAGING THE PROBLEMS

Interpret meaning Take words literally Explain the meaning

Read with fluency Read slowly, miss meaning Use common words, examples

Get help for uncommon word Skip over the word Use examples, review

Grasp the context Miss the context Tell context first, use visuals

Persistent reader Tire quickly Short segments, easy layout

http://www.ahrq.gov/legacy/pharmhealthlit/documents/realm-r.htm
http://www.ahrq.gov/legacy/pharmhealthlit/documents/realm-r.htm
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clinic users will be exposed to more than one or two ongo-
ing messages. Ongoing messages may include, for exam-
ple, posters and literature related to smoking and alcohol 
use, safer sex, healthy babies, diabetes, cholesterol, and 
heart disease. Ideally, posters should be changed every few 
months. These simple acts can add interest to the patient’s 
wait, while reinforcing the messages providers wish to con-
vey. People will peruse material new to them the first time. 
After that initial exposure, their interest must continue to 
be piqued if health messages are to be reinforced.

These strategies can also find their way into examining 
rooms or cubicles. Consider posting materials on wall space 
and ceilings. A cheerful poster displayed in an unexpected 
spot can be an especially powerful teaching strategy.

“The teachable moment” presents itself in many ways. 
For primary care providers, learning to make the most of 
a teachable moment may be the critical element in creat-
ing a climate to encourage patients in health promotion 
and disease prevention self-care. Teaching occurs at every 
patient encounter. The primary care provider must also 
assess the patient’s understanding of the information pro-
vided through the use of techniques such as teach-back. The 
teach-back process begins with the provider informing the 
patient that he or she (the primary care provider) wants to 
assess if he or she is doing an adequate job of educating the 
patient and developing a plan of care. The provider asks the 
patient to teach-back what the patient believes or under-
stands about the topic. Open-ended questions are asked to 
assess a patient’s understanding and identify areas in need of 
clarification. Further education can then focus around areas 
about which the patient is uncertain. This interactive pro-
cess should continue until the provider is confident that the 
patient has achieved a satisfactory level of comprehension, 
thus allowing the patient to make informed health care deci-
sion and work toward achieving positive health outcomes.

 n SUMMARY

Current changes in health care needs, how health is viewed, 
and the delivery of services all point to the importance of 
patients being actively involved in meeting their health 
care needs. This calls for challenging traditional ways of 
thinking, changing views, shedding preassigned roles, and 
rethinking patient–provider roles and relationships. There 
is a moral imperative for primary care providers to work 
as partners with patients, helping them meet their health 
care needs through developing and maintaining patient- 
centered, proactive primary care within a primary health 
care framework.
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 n THE FAMILY–CULTURE RELATIONSHIP

This chapter will illuminate the challenge to primary care 
providers to practice in a manner that is both family cen-
tered and culturally competent. Family and culture are con-
cepts that are discussed separately, with the understanding 
that they are intrinsically related. The concerns of limiting 
bias when caring for others, the role of the patient in defi n-
ing the conceptual signifi cance of both family and culture in 
his or her life, and methods to assess this meaning will be 
examined.

Primary care that acknowledges the uniqueness of all 
participants is more likely to be successful in achieving 
positive outcomes (Hickey & Brosnan, 2012; Malloch & 
Porter-O’Grady, 2010). Although the provider is competent 
in health care content, including protocols that ensure safe 
care practice, the health consumer is the expert in know-
ing personal needs. Both provider and patient bring their 
own unique set of core beliefs, languages, and behavioral 
patterns to the health care experience. Thus, the provider 
must work toward the establishment of a common ground 
and respond to the patient–family with concern and respect 
(deChesnay & Anderson, 2008; Donohue-Porter, 2014; 
Hickey & Brosnan, 2012).

 n EMERGING FAMILY STRUCTURES

The emerging family of the 21st century is no longer defi ned 
exclusively by blood relation or marriage. Adults bond 
for multiple reasons with or without legal protection and 
responsibility. Patients defi ne the concept of family for 
themselves. A group of women may come together with 
a religious conviction, and consider themselves a family 
(Buddhist or Catholic nuns). Women and men may legally 
bond in same- or opposite-gender relationships via marriage 
or domestic partnerships. Two people may become a family 

out of the need for mutual support in old age. Some people 
isolate from others and may choose not to engage in a fam-
ily structure. In all of these unions, sexual interest and chil-
drearing may or may not be a part of the family makeup.

 n PROVIDER AND PATIENT BIAS

The idea of family and culture may have different mean-
ings for the patient versus the provider. A key to forming a 
successful patient–provider relationship is the recognition 
of personal beliefs and values and how they are congruent 
with or differ from those of the patient (and family). Patients 
living in multigenerational families may experience confl icts 
differently from those who live at a geographic distance 
from their family and friends. The provider and patient 
need to make every effort to learn about each other in ways 
that accept uniqueness and attempt to eliminate bias.

Bias refers to preconceived thoughts or judgments that 
are present in both providers and patients (and their sup-
port systems) that may interfere with the development of a 
therapeutic relationship. Bias is associated with personal or 
professional attributes like age, race, gender, level of educa-
tion, sexual orientation, and country of origin. Bias is natu-
ral, may be protective, and cannot be eliminated. However, 
minimizing bias can help create health care interactions that 
are limited in behaviors that refl ect agism, racism, sexism, 
ignorance-affl uence, heterophobia, and ethnic hostility.

Patients and providers need to move beyond the differ-
ences of others, to develop a healthy interpersonal relation-
ship. Figure 2.1 suggests that bias is anticipated between the 
provider and the patient. Figure 2.2 reveals that a balance 
to minimize bias is possible within the therapeutic relation-
ship. Multicultural practice is driven by the provider’s abil-
ity to communicate objectively with a focus on those issues 
of commonality between and among all human beings. This 
means of communication is formulated on an awareness of 
commonalities as well as differences in cultural practices, 
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 n How does the health care team return to the patient to 
evaluate if the health care interventions are helpful?

 n VALUE ORIENTATION AND HEALTHY 
FUNCTIONING IN THE FAMILY

Despite differences in the expression of family life in dif-
ferent cultures and/or in different geographic regions of a 
country, fi ve value orientations have been identifi ed that 
are shared universally by human families (Table 2.1). An 
awareness of the sharing of these values helps the provider 
assess healthy family functioning, and promotes the creation 
of a just culture of care (Mayer & Cronin, 2008). Another 
measurement of family health relates to how they function. 
Healthy families and healthy communities (extension of 
families) share attributes, as shown in Figure 2.3.

ethnic and racial identities, and demographic variables. 
Ideally, this approach to communication recognizes both 
personal (provider) and patient biases, and of course health 
beliefs (Epner & Baile, 2012; Goodman, 2010).

Because the biases in care of patients may arise from 
family structures that are new or foreign to the provider, 
an emphasis on how the family functions may be a less 
problematic approach. The provider focuses on how the 
family functions, by exploring the following (and other) 
questions:

 n What are the agreed-upon goals for the patient?
 n What roles will family, friends, and at times strangers 
play in supporting the plan of care?

 n What policies and procedures are in place to deal with 
the legal concerns of releasing health-related informa-
tion, and including others in the plan of care?

 n What resources does the provider have to evaluate his 
or her own value clarifi cation process? Which pro-
vider from the health care team has more wisdom or 
experience dealing with emerging family structures, 
and how members relate (process)?

Provider(s)
Patient and

Support
System

Working to
Minimize

Bias Allows
the

Provider(s),
Patient, and

Support
System to
Develop a

Therapeutic
Relationship

FIGURE 2.1

Essential tension and anticipated bias between the provider 
and the client in the working relationship. Relational space 
for mutual understanding is developed via the identifi ca-
tion and minimization of bias.

FIGURE 2.2

Minimizing bias via the therapeutic relationship: A 
balanced perspective.

Efforts by the Provider(s)
to Provide Care Within a

Cultural Context

Efforts by the Patient and
the Support System to

Accept and Participate in
the Plan of Care Within a

Cultural Context

TABLE 2.1 Universal Value Orientations of Families

 n  A focus on time related to important milestones connected to 
seasons of the year, anniversaries, and memorials.

 n  Preferred or habitual expectations as to how family members 
relate to one another (standards of behavior in relationships).

 n  Connections to the world around, within, and beyond the self 
and others (standards of behavior in relationships).

 n  Beliefs about the innate nature of human beings.
 n Belief in the spiritual domain.

Sources: Adapted from Heater (2003); Ho, Rasheed, and Rasheed (2004).

Essential
Family and
Community
Behaviors

Meeting Basic
Physiologic and

Emotional Needs

Supporting
Integration of
Religious and

Spiritual Vision as
Appropriate

Providing  a Safe
Environment to
Test Limits of
Acceptable
Behavior

Integrating
Respect for Others

and Codes of
Ethical Behavior

Coping with
Developmental
and Situational

Crisis

FIGURE 2.3

Signs of healthy family and community functioning in a 
cultural context.
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not to develop a support network, or only want their closest 
relative, for example, to be their sole support.

 n PREFERRED SUPPORT NETWORK

In actuality, patients who have a support network may rely 
on a vital core of four to six people for help. Asking the 
patient whom they would “call in an emergency,” or “who 
they can count on,” provides a signifi cant insight into the 
patient’s PSN. Periodic evaluation of the PSN would allow 
staff to update changes to the person on whom the patient 
relies for physical, emotional, spiritual, and other needs 
related to his or her diagnosis. In the example in Figure 2.4, 
the client has fi ve people in the PSN. The provider must 
remember, though, that the sensitive nature of confi den-
tial information must be respected at all times, and adhere 
to Health Insurance Portability and Accountability Act 
(HIPAA) guidelines for all people.

Originally (Time 1), the patient had chosen his best 
friend at work, the imam at his mosque, the next-door 
neighbor, his wife, and his adult son to be his PSN. The 
best friend at work assists the patient with staying on target 
at work and managing his schedule. The imam at the local 
mosque provides spiritual counseling and reinforcement of 
cultural needs. The next-door neighbor assists with errands 
and taking the patient to most appointments. As a retired 
pharmacist, she also supports discussion of the plan of care. 
The wife and 22-year-old son provide emotional support 
and regulate the “bucket list” of activities (i.e., trips, activi-
ties) the patient wants to complete before he becomes more 
physically limited.

In 6 months, the PCN might be quite different. It is the 
responsibility of the provider to evaluate the functioning of 
the support system, and changes that should be understood 
as they relate to privacy, confi dentiality, respite, and other 
concerns of team–interpersonal functioning. Figure 2.5 

 n FAMILY-CENTERED PRACTICE

Traditionally, the practice of primary care conceived of the 
patient as an individual who required treatment. The fam-
ily was treated as an extension of the patient insofar as the 
individual’s illness might be communicated to other mem-
bers. Some providers were also concerned about the impact 
of illness or treatment requirements on family members but, 
by and large, care delivery was individual rather than fam-
ily focused. In Western medicine, this tradition was further 
underscored by society’s cultural belief in the primacy of 
individual rights and freedoms. Outside Western society, 
the group, including both immediate and extended family, 
may attempt to dictate the direction of care (Fontes, 2008; 
Malloch & Porter-O’Grady, 2010).

Traditionally, the provider may have seen the family as 
being comprised of individuals. The outcome of care deliv-
ered in this way may be disconnected from the care needs 
of an actual patient living within the context of a family or 
cultural group. Care that is family focused does not imply 
that all members are always entitled to know every aspect 
of each other’s primary care issues. The primary care pro-
vider must sometimes walk a fi ne line, balancing family sup-
port with individual privacy needs. Of greatest concern is to 
identify the patient’s preferred support network (PSN): the 
people (family or others) who will assist in meeting health-
related goals and participate in the plan of care.

The assessment of all family members and their rela-
tionship to one another (family genogram) is not a practi-
cal clinical tool in primary care. The limited information 
gleaned from a genogram has little utility in an urgent (time-
sensitive) primary care interaction. This being said, the most 
important aspect of the successful relationship is the iden-
tifi cation of family–friends–strangers who can assist the 
patient with getting the services he or she needs (Andrews & 
Boyle, 2008; deChesnay & Anderson, 2008; Heater, 2003). 
This idea does not, of course, apply to people who choose 

FIGURE 2.4

An essential personal team for core support—a preferred support network (PSN) Time 1.
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  before becoming more
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is the outcome of effective functioning in meeting the needs 
of all participants in human endeavors—whether as indi-
viduals or within the context of an association (Purnell, 
2009; Ray, 2010).

The Meaning of Culture

The fi rst step in undertaking a cultural assessment is clarifying 
the notion of culture and its meaning. Culture embodies the 
beliefs, values, attitudes, customs, and ethnicity of a group. 
Although perhaps similar in outlook to those of other peoples, 
cultural practices may be unique because they derive from a 
group’s particular worldview. Cultural practices and beliefs 
continue to evolve over time. Were they to remain completely 
static, their relevance would lessen, for people naturally grow 
and change with life experiences and outside infl uences.

Culture informs beliefs, attitudes, and values. Culture 
can exert a powerful infl uence on family functioning. 
Gender roles and the relevance of birth order can affect an 
individual’s health behavior, as well as response to life-cycle 
events, including childbirth, aging, and illness. Life-cycle 
events infl uence the individual’s as well as the family’s evo-
lution. For example, the “sandwich generation” describes 
adult children who must balance caring for ailing parents 
against nurturing their own young children, often while 
working full time outside the home.

The notion of what is family varies from one culture 
to another, even when taken within the context of the so-
called dominant culture of a country. For example, cultural 
themes that were perpetuated by the television media of the 
1950s and 1960s supported the view that family structure 
was nuclear and parented by a heterosexual, legally married 
couple. Extended family and friends’ roles frequently were 
enacted indirectly rather than directly. Of course, the real-
ity is more complex than this view. Multiculturalism is just 
that—many cultured.

The so-called dominant culture of many Western coun-
tries is actually a montage of different cultures, each having 

reveals the PSN as it may change, for example, due to the 
terminal nature of the patient’s condition. The PSN now 
involves four people (Figure 2.5—Time 2): a home care 
aide, a hospice chaplain, the neighbor next door, and the 
patient’s wife. The home care aide assists the wife with per-
sonal care, under the supervision of a home care registered 
nurse. The hospice chaplain provides spiritual counseling 
and pastoral care. The same next-door neighbor assists with 
errands and taking the patient to occasional appointments, 
as well as visiting to reminisce about life events. The wife 
provides physical and emotional support, while the 22-year-
old son returns to school, as part of a respite plan.

The idea of a small, workable PSN does not mean that 
there will not be many more people wanting to assist in the 
care and support of the patient. The PSN is, however, where 
the provider begins to communicate, delegate care activities, 
and seek a clearer pattern of response as to how the patient 
is improving or not responding to care interventions (from 
the PSN’s perspective). How one assesses the importance 
of family and cultural ties can change over time. These ties 
may become more or less important to the patient follow-
ing an acute problem compared to a more chronic phase of 
recovery. This assessment is more salient when the provider 
discovers and proactively nurtures the PSN. Delineation of 
the PSN ideally occurs as an early priority in the patient–
provider relationship. Waiting for a crisis to occur before 
establishing the PSN invites decreased care effectiveness, if 
not outright failure in providing effective primary care.

 n CULTURAL COMPETENCE

Culture is a driving infl uence in the practice of primary care. 
The underpinning of culture is a cluster of interconnected 
beliefs, values, and customs that are informed by notions 
of race, ethnicity, language, religion, socioeconomic strata, 
and attitudes of individuals and groups. Thoughts and atti-
tudes both guide and inform culture. Cultural competence 

•Assists wife with personal
  care.

•Provides spiritual
  counseling and pastoral
  care.

•Assists with errands and
  taking the patient to
  occasional appointments.
  Visits to reminisce about
  life events.

•Provide physical and
  emotional support while
  22-year-old son returns to
  school, as part of a respite
  plan.

Home care
aide

Hospice
chaplain

Next-door
neighbor

Wife

FIGURE 2.5

An essential personal team for core support—a preferred support network (PSN) Time 2.
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 n USING VALUE ORIENTATION DATA  
IN CULTURAL ASSESSMENT

A number of value orientations can enhance the practice of 
primary care in today’s complex, multicultural, and mul-
tiethnic society; value orientations underscore the cultural 
assessment. Table 2.2 illustrates how a cultural assessment 
can clarify the provider’s picture of the patient’s values and 
beliefs (Andrews & Boyle, 2008; Hickey & Brosnan, 2012; 
Lipson, Dibble, & Minarik, 2008).

Verbal and Nonverbal Communication  
in Cultural Assessment

When faced with a patient whose language skills and abili-
ties differ from those of the provider, it may be necessary 
to use nonverbal communication, including pantomime, 
to communicate information. If nonverbal means prove 
inadequate, it may be necessary to use a language inter-
preter. Ideally, this role is served by a nonfamily member 
whose language skill can interface effectively with that of 
the provider, and whose language skill will be acceptable 
to both provider and patient. A nonfamily member may be 
better able to communicate information in a nonjudgmen-
tal manner. Information that is perceived as embarrassing 
or private is less likely to be deleted from such a transmis-
sion (National Center for Cultural Competencies, 2006). 
The Joint Commission (2010) provides specific guidelines 
for relating communication and cultural needs for patient-
 centered and family-centered care.

When a family member or close friend provides the inter-
pretation, be aware that the communication may be “edited” 
by either the translator or the patient. Family translation 
also lends itself to possible violations of patient confidenti-
ality. If family or close friends must be used as translators, 
guard against possible “editing” by closely observing both 
patient and translator, in turn, as they speak. Avoid using 
staff members who have expertise in translation unless such 

different beliefs and values about family functioning. For 
example, families of African heritage often delineate family 
from a framework of both related and unrelated individu-
als, in a kin and community structure. A church or mosque 
may also serve as a central anchoring point for this family.

The family of English heritage may indeed value the 
traditional nuclear structure the most. Families of Native 
North American, Hispanic, Mediterranean, and Semitic 
backgrounds may function from a span of three or even four 
generations, and may include very close friends. A church, 
temple, or mosque may be core for such families and as such 
may serve the broader role of community (Purnell, 2009; 
Ray, 2010; Spector, 2008).

Further enriching this picture of ethnic diversity in mod-
ern life is the realization that some cultures assign decision 
making to authority figures such as a family or a clan elder. 
In addition, in the larger context of a nation’s culture, indi-
vidual rights and privileges of a particular culture or ethnic 
group may sometimes be superseded by those of the domi-
nant culture. This broader cultural view may conflict with 
an ethnic group or individual’s traditional view.

Culture and Family: Clarifying the Influence 
of One’s Origins

Geographic and regional differences can influence both the 
provider’s and the patient’s values and beliefs about health, 
wellness, and personal responsibility in health management. 
However, in addition, the provider’s own cultural beliefs 
and practices—not to mention family structure—may agree, 
disagree, or even strongly conflict with those of the patient 
and his or her family. Sometimes, the provider’s ethnic and 
cultural values may so conflict with those of the patient that 
care delivery is perceived to be compromised. For exam-
ple, a clinical plan for hypertension management may be 
doomed to failure if not prescribed within a cultural context 
that recognizes and values a patient’s dietary heritage.

In patient-centered primary care, the provider might bet-
ter ensure success by working with the patient to develop a 
management plan that reflects his or her dietary customs. 
Asking why this patient does not just accept the standard 
hypertension management prescription and follow it, when in 
fact that plan may be culturally incongruent, can mean the dif-
ference between working with rather than against the patient. 
In respecting rather than rejecting cultural differences, the 
provider can collaborate with the patient to integrate cultural 
and ethnic traditions into a management plan that works.

The successful provider aims to deliver primary care 
that is patient centered, and inclusive of patient and fam-
ily cultural values. Primary care that is culturally sensitive 
can better ensure positive health outcomes, while affording 
the opportunity to deliver care that is patient specific and, 
hence, more salient for the provider, patient, and family. 
This approach fosters the development of a just culture of 
health care, where the voices of both the vocal and the vul-
nerable are heard (deChesnay & Anderson, 2008; Mayer & 
Cronin, 2008; Rawls, 1971).

TABLE 2.2 Topics to Explore in Cultural Assessments

 n  Country of origin, or, if native born, geographic region. Are 
beliefs/expectations similar or different to where the patient 
resides presently?

 n Strength of connection to an ethnic group.
 n  Health and illness beliefs and customs, as they relate to devel-
opmental (birth, death), and situational (illness, accidents) crisis 
events.

 n Sources of social support, including family and friends.
 n Connection to traditional and medical sources of health care.
 n Willingness to participate in the plan of care.
 n  Verbal and nonverbal communication, ability to read, write, 
speak (general and medical literacy).

 n  Spiritual and religious beliefs and impact on daily living, food 
and activity requisites and restrictions.

Sources: Adapted from Andrews and Boyle (2008); Hickey and Brosnan (2012); 
Lipson et al. (2008).
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schools and services similar to or different from those available 
to the provider while growing up?

For example, an urban or suburban youngster might 
spend leisure time in adult-supervised activities, including 
shopping or museum exploration. A rural child might spend 
long hours alone, exploring woods and fields. Urban residents 
do not typically hunt wild game for leisure, let alone winter 
food. Native-born rural youngsters typically learn to hunt or 
have family members who do so. These childhood experi-
ences have a direct bearing on adult patterns of behavior.

Of course, providers can successfully practice in an area 
where they are not native. They may want to begin their 
practice career by reviewing their total life experiences, edu-
cational and economic heritage, and family customs. This 
process may assist providers in discerning similarities and 
differences that exist in values and traditions where they 
now practice. Such examination can assist the provider in 
clarifying personal expectations, as well as helping to shed 
light on those of colleagues and patients (Raholm, 2008).

Demographics, including perceptions of socioeconomic 
status and class as well as educational levels, affect health 
care and health promotion delivery. Providers’ application 
of primary care that is patient centered will be more success-
ful and more salient if they enter into practice respecting the 
patient–family. These attributes flow from the providers’ 
efforts to learn about that community’s values. Astute pro-
viders inform themselves about local ethnic groups, values 
and beliefs, festivals, and ethnic or religious traditions.

 n ESSENTIAL QUESTIONS RELATING TO 
ASPECTS OF CULTURAL ASSESSMENT

The limits on the time a primary practitioner has to interact with 
patients make it necessary to use a short list of questions that 
may be helpful in focusing on the family and cultural needs of 
patients (Table 2.3). These questions can support the process of 

service is a part of their work assignment. Translating takes 
time and thus might place an employee under an undue bur-
den relative to the employer’s work expectations. In the case 
of the patient who is hearing challenged, endeavor to obtain 
the services of a credentialed sign language interpreter.

Communication is clearly improved when the pro-
vider approaches every interaction with an awareness of 
the patient’s cultural and ethnic beliefs and values. Clinical 
practice can be enhanced when the provider knows cultural 
expectations about the use of touch or eye contact, personal 
space, and conversational pacing. It is also helpful to under-
stand the patient’s awareness of time and whether or not 
family members expect to be included in any examination 
or health teaching activities.

Culture, Geography, Education,  
and Economic Class

Besides culturally ascribed beliefs and values, adult expecta-
tions are directly influenced by childhood experiences. Growing 
up and moving to a different geographic locale may not change 
the powerful influence of childhood experiences. Cultural 
incongruence can emerge when the provider’s geographic, 
social, educational, and economic background differs from that 
of the community where he or she practices. Incongruence is 
also possible when a patient lives in a community that does not 
share his or her worldview of the types and kinds of services 
needed and how they should be delivered. Does the patient 
expect services that include house calls? Should care delivery be 
contractual, where both provider and patient agree on points 
of management? Does the patient expect that the provider will 
direct needs assessment and care delivery?

How these questions are answered depends upon a vari-
ety of factors, including cultural and ethnic heritage, past 
and current socioeconomic background, geographic origin, 
and educational level of both provider and patient. In other 
words, health beliefs and values are influenced by past and 
present experiences of health care and its delivery, and the 
patterns of morbidity and mortality (National Center for 
Health Statistics, 2011–2013).

The Demographics of Education  
and Economic Class: The Potential  
for Cultural Conflict

The geographic locale of where one grew up can exert a pow-
erful influence on one’s worldview. Providers who “move 
away” from this place may find that local customs and values 
are different from those of the childhood region. In such a case, 
rather than ignoring the fact that differences exist, the provider 
may find it helpful to examine values and beliefs that ema-
nate from where he or she grew up. Even before one becomes 
enmeshed in the community, identify, for example, how holi-
days are celebrated. Is the community ethnically homogeneous, 
or is it diverse? How does the community celebrate religious, 
patriotic, and other events? Do people reside nearby who share 
the provider’s ethnic or religious background? How are local 

TABLE 2.3
Questions/Statements to Facilitate 
Exploring Family and Cultural Concerns

 n  Do you (patient) or other family members have problems follow-
ing the plan of care?

 l  Keeping appointments, identifying who is a primary contact 
person to call in an emergency, understanding expectations.

 n Who makes up your (patient) preferred support network?
 l  Who are the people you can rely on for meeting your (patient/
family) health care needs?

 l  Are they local residents, are they available for upcoming 
expectations?

 n  Is there anything about your (patient) values/beliefs/religion that 
make following the plan of care difficult?

 l  Fasting, participating in community activities, house of wor-
ship expectations.

 n  If you could change anything about your plan of care, what 
would it look like?

 n  Are there any upcoming holidays, holy days, memorials, or anni-
versaries that will influence your activities?
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improving attention to family and cultural needs on the part of 
providers.

 n SUMMARY

Ideally, the practice of primary care that is patient cen-
tered is underscored by family and cultural assessments. 
This process begins with providers’ acknowledgment of 
their own cultural heritage and the influence of geography, 
education, and socioeconomic factors on personal develop-
ment. This process can support the provider’s creation of 
therapeutic relationships with patients and their families, 
helping to give care that is not value laden. Patient and 
family needs can be better met when addressed from their 
own unique life perspectives, supported by understanding 
family, cultural, and ethnic influences on health beliefs, val-
ues, and behaviors.

The actual work of supporting a patient in health 
care decision making may best be approached by identi-
fying the patient’s PSN. Family, friends, and sometimes 
strangers, who can meet the emerging physical, emo-
tional, and spiritual needs of the patient, become a core 
group of support. Assisting the patient to obtain his or 
her primary care needs is the focus of providers and a 
sometimes changing network of support. Attention to the 
family and cultural needs of patients can only improve 
the engagement of the client in participating in the plan 
of care.

 n REFERENCES

Andrews, M. M., & Boyle, J. S. (2008). Transcultural concepts in 
nursing care (5th ed.). Philadelphia, PA: Lippincott Williams &  
Wilkins.

deChesnay, M., & Anderson, B. A. (2008). Caring for the vulnerable: 
Perspectives in nursing theory, practice, and research (2nd ed.). 
Sudbury, MA: Jones & Bartlett.

http://www.jointcommission.org
http://www.jointcommission.org


Health promotion and disease prevention have often been 
overshadowed by the efforts of the practitioner to restore 
health and manage disease states. Primary care providers 
recognize that the old adage “an ounce of prevention is 
worth a pound of cure” is not only a truism, but imparts 
signifi cant health, as well as fi nancial, benefi ts. For example, 
smoking cessation programs, which may prevent a variety 
of diseases, could eliminate many of the more than 400,000 
deaths and reduce the associated health care costs of more 
than $65 billion per year in the United States. However, 
health promotion is often confused with traditional pre-
ventive medicine, which has focused on disease prevention 
and has not fully integrated the concept of overall wellness. 
While health promotion is about disease prevention, it goes 
much further. This chapter discusses health promotion from 
the perspective of patient-centered care, including screening 
for early indicators of disease and advocating for overall 
wellness.

 n HEALTH PROMOTION IN 
PATIENT-CENTERED CARE

The expanded defi nition of health promotion includes 
areas of wellness such as injury prevention, healthy eating, 
and stress reduction, to name a few. The concept of over-
all wellness and health promotion can be easily coupled to 
the concept of patient-centered care when viewed as a pro-
cess of empowerment. Health promotion is a process that 
enables individuals to improve their quality of life through 
a partnership with their families/preferred support net-
works (PSNs; see Chapter 2 for defi nition and discussion 
of PSN) and health care providers who assist the individu-
als in making informed decisions about their health. Once 
the informed decisions are made by the individual patient 
and his or her family/PSN, the health care provider moves 
into a position that provides support for and encourages 
participation in the individual’s plan for healthy living. This 

chapter descirbes various aspects of health promotion that 
could be considered in health promotion or wellness plans 
that providers develop with their patients.

The concept of patient-centered health promotion is 
echoed in the current national health and wellness initiative, 
Healthy People 2020 (HP2020; U.S. Department of Health 
and Human Services [DHHS], 2014) and the Guide to 
Clinical Preventive Services (U.S. Preventive Services Task 
Force [USPSTF], 2012;   http://www.ahrq.gov/profession-
als/cliniciansproviders/guidelines-recommendations/guide/
guideclinicalpreventiveservices.pdf). The central purpose of 
HP2020 is to increase the proportion of Americans who 
live long and healthy lives by maintaining a full range of 
functional capacity throughout their lives. The lifestyle pro-
moted in this initiative enables an individual to enter into 
satisfying relationships with others, pursue career goals, 
and enjoy recreational activities. The impetus to accomplish 
these goals and modify behaviors comes from the increas-
ingly health-conscious, responsible public in partnership 
with their health care providers. Other goals of HP2020 
include reducing health disparities among Americans and 
achieving access to preventive services for all Americans. 
The Guide to Clinical Preventive Services refl ects patient-
centered care. It provides detailed guidelines for health care 
providers in their role as counselors, health facilitators, and 
patient educators. Many patients have access to an abun-
dance of information both on the Internet and with written 
material pertaining to their health and are aware of the risks 
involved with certain behaviors. Despite their knowledge, 
they continue to partake in a variety of risky behaviors. 
Information and knowledge are important for promoting a 
healthy lifestyle: Patients need to motivate themselves and 
rely more on an overall strategy for changing less-than-opti-
mal health behaviors. Strategies for changing health behav-
iors can be incorporated into routine health visits, and are 
outlined in Table 3.1.

Implementing patient counseling in the practice set-
ting raises important issues for providers. Issues regarding 
the value of screening and the appropriate time to screen 
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responsibility to “do no harm” to patients. Effectiveness is 
usually determined from compilations of data or evidence 
from large randomized clinical trials. The ability to track 
down, critically appraise, and incorporate this evidence into 
clinical practice has been referred to as “evidence-based 
practice.” Evidence of effectiveness alone, however, is not a 
sufficient reason to perform a particular screening. Factors 
other than effectiveness, reflecting the trade-offs and broad 
implications of screening, are relevant to the goals of health 
promotion.

When deciding on a particular screening instrument, 
providers must decide to what degree the information from 
the screening procedure is accurate and reliable. The pro-
vider and patient must also determine how the data gained 
from the screening process will ultimately be applied to 
patient care. For example, obtaining mammographies in 
younger women has been the subject of great controversy 
(Mistry, Barnes, & Ooi, 2013). Mammographic screening, 
yielding false-positive findings, has caused many women to 
undergo breast biopsies that uncovered normal tissue. In ret-
rospect, these biopsies were not only unnecessary, but also 
subjected the women to a painful, invasive procedure and 
the accompanying anxiety of a possible breast cancer diag-
nosis. If a younger woman understood this possibility prior 
to requesting or submitting to a mammogram, she might 

patients are discussed later in this chapter and in the indi-
vidual chapters in Units II through XIII. Other issues may 
arise as barriers to implementing counseling interven-
tions, such as insufficient reimbursement, patient volume 
requirements, provider uncertainty about how to counsel 
effectively, varying interest on the part of patient or staff, 
and lack of an organizational system of support to facili-
tate the delivery of patient education (USPSTF, 2014). 
Many of these issues are addressed by the government 
publication Guide to Clinical and Preventive Services 
(USPSTF, 2014). The strategies provided in this chapter 
can serve as tools to assist the provider in developing an 
ongoing dialogue to increase patient engagement and to 
encourage patients at every visit to adapt realistic and 
achievable personal health practices. Finally, providers 
should continue to work with patients to develop strate-
gies for sustainability once change occurs.

 n EVIDENCE-BASED HEALTH SCREENING

Effectiveness should be the most basic requirement for pro-
viding any health care service. This includes health-promo-
tion activities, where the health care provider has the ethical 

TABLE 3.1 Strategies Useful in Changing Health Behaviors

STRATEGY METHOD

 1. Listen The provider should elicit the patient’s health care beliefs and concerns and incorporate them into the wellness plan. 
Cultural sensitivity is also extremely important.

 2. Explain Fully inform patients of the purposes, benefits, and time frame to reach the goals of the particular intervention.

 3.  Encourage reason-
able self-manage-
ment goals

Start slow; small changes are easier to accomplish than large ones.

 4. Be thorough Be specific and thorough when instructing patients on how to carry out their self-management goals. Patients are less 
likely to participate in their regimen if they are uncertain of what to do once they leave the provider’s office or clinic.

 5.  Establish new 
behaviors

It is easier to add new positive behaviors than to eliminate established behaviors.

 6. Link behaviors Combine old and new behaviors so that the patient simply adds another step into an already established practice or 
routine rather than creating a whole new practice.

 7. Be definitive Be encouraging and supportive while conveying honest, definitive messages to the patient.

 8.  Use an open-ended 
approach

Patients should be encouraged to describe how they will incorporate their behavior modification into their daily routine. 
Meanwhile, the provider should be on the lookout for barriers to success for the patient.

 9. Mix resources In addition to verbal communication, use written materials and integrate support groups, counseling, audiovisual aids, etc.

10. Involve office staff Staff members and the overall office environment should communicate consistent positive health care messages.

11. Refer If a provider is too busy to work with the patient, the patient should be referred. Patient education and counseling can 
be provided by many different health care providers, as well as community agencies, voluntary health organizations, 
instructional materials, and other patients.

12. Follow-up Provider-initiated contact is more effective than patient-initiated contact.



CHAPTER 3: Health Promotion and Disease Prevention      19

Reliability

Tests used in screening procedures may be highly sen-
sitive and specific, yet remain unreliable. Reliability 
takes into account the accuracy and precision of the test. 
Test results may indicate a specific finding marginally 
above the norm, but because of technical error, expired 
reagents, or faulty test techniques, it may be inaccurate. 
Variability in the performance of the test procedure or 
examination can lead to unreliable results by compromis-
ing precision or reproducibility. Blood pressure readings 
taken incorrectly (e.g., the arm is not at heart level), by 
inexperienced individuals, or the use of electronic blood 
pressure measuring devices may increase the amount of 
blood pressure screening and monitoring data available 
to providers; however, these data may be imprecise, inac-
curate, and therefore unsuitable for making health care 
decisions.

Cost Factors

In an ideal world of unlimited resources, patients would 
have infinite access to their health care providers, 
health technology, and health care products. However, 
resources are increasingly limited, and screening for 
conditions, simply because the technology exists, is not 
appropriate. Even screening that is relatively free may 
lengthen a health care visit and prevent another patient 
from obtaining care that day. Extremely specific, sensi-
tive, and reliable testing may be available but not uti-
lized due to disproportionally high costs as compared to 
an older, less expensive test. Screening for cervical can-
cer with newer test methods rather than Pap smears is 
a good example of this phenomenon. For each screen-
ing test, the cost of evaluating all susceptible individuals 
must be weighed against the prevalence of the condition 

opt to wait. Even conducting monthly breast self-examina-
tion has come under scrutiny for a low predictive yield and 
is no longer a population-based screening recommendation 
(USPSTF, 2009). Considerable controversy also exists with 
regard to screening asymptomatic patients for colorectal 
cancer (Garcia, Quintero, Nicolas Perez, Hernandez, & 
Jimenezsosa, 2011) and prostate cancer (Culati, Gore, & 
Etzioni, 2013).

Misinterpretation of screening tests, based on false-
positive and false-negative findings, may lead to over- or 
undertreating patients. While false-positive results may 
cause undue anxiety and diagnostic workup for a patient, 
a false-negative finding can give a patient a false sense of 
security as well as delay treatment. Providers must under-
stand the sensitivity, specificity, and reliability underlying 
disease prevalence and relative cost of screening before 
incorporating a screening process into a patient’s wellness 
plan.

Sensitivity

The ability of a particular test to detect an abnormal condi-
tion is referred to as the sensitivity of the test. A test that 
detects minute variations from the normal condition would 
be described as a highly sensitive test. Even highly sensitive 
tests, however, do not always confirm specific disease states. 
For example, current technology allows for the measure-
ment of gamma glutamyltransferase (GGT) levels within  
1 unit/L; thus, a GGT level of 1 unit above normal could be 
detected. However, this elevated level does not differentiate 
among alcoholism, hepatitis, smoking, lupus, or a biliary 
obstruction. In fact, it may not indicate any abnormal con-
dition. In constrast, the smell of a patient’s clothing may 
reveal the unmistakable odor of cigarette smoke. Of course, 
this rudimentary test would not reveal how much the per-
son smokes or even if the smell was from the individual or 
second hand.

Specificity

Specificity refers to the ability of a test or screening pro-
cedure to identify the exact problem or condition. In the 
preceding example, GGT was a highly sensitive but non-
specific screening test. Examples of highly specific screening 
tests include blood pressure measurement for hypertension, 
ejection fraction for cardiac function, prostate-specific anti-
gen for prostate cancer, and blood cultures for infectious 
pathogens. It is important to consider that a positive finding 
in a highly specific test does not necessarily confirm a dis-
ease. The possibility of second-hand smoke in the preceding 
example illustrates this scenario. Another example of speci-
ficity without diagnostic merit would be the use of a blood 
level to determine drug toxicity. While an elevated level may 
certainly be specific to the drug product in question, not 
every patient with an elevated level will exhibit toxic effects. 
A summary of specificity and sensitivity measures is shown 
in Table 3.2.

NO DISEASE DISEASE

Negative 
test

True negative (accurate 
screening)

False nega-
tive (test is 
accurate or 
hyposensitive)

Positive test False positive (hypersensi-
tive or nonspecific test 
used)

True positive  
(accurate 
screening)

TABLE 3.2
Decision Theory Based on Sensitivity, 
Specificity, and Reliability of Screening 
Procedures

Sensitivity =
 True positives

True positives + False negatives

Specificity =
 True negatives

True negatives + False positives
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Medication Misuse and Medication 
Reconciliation

Inappropriate usage of medications can be described as the 
nation’s “other drug problem.” The misuse of prescription 
and over-the-counter medications contributes to an increase 
in morbidity, mortality, and health care costs (Centers for 
Disease Control and Prevention [CDC], 2012a). Variations 
of the term compliance have often been used to describe the 
appropriate use of a medication by a patient. Patients are 
often labeled as noncompliant or over compliant for choos-
ing to use medications in a manner other than that recom-
mended by their health care providers or product labeling. 
While this concept is one of tremendous importance, the 
term compliance does not foster a patient-centered approach 
to health care. Because use of the word compliance imparts 
a message of paternalistic health care, use of the term has 
been avoided in this text; instead, the authors and contribu-
tors have opted to describe how patients may optimally par-
ticipate in their health care by using medications rationally.

The assumption in patient-centered care is that patients 
are involved in making the choices for their therapy and are 
involved in a partnership with their provider for success-
ful therapy. Providers must acknowledge and accept that 
patients are affected by the act of prescribing in a variety of 
ways. Often overlooked are the reasons for misuse of medi-
cations, including adverse effects of a selected regimen, cost 
of the regimen, inconvenience of multiple daily dosing, a 
lack of well-defined symptoms, and the psychological com-
ponents of taking medications and being “sick.” Patients 
may be reluctant to discuss their choice to underuse or dis-
continue their medications because of the possible embar-
rassment of revealing side effects (e.g., impotence with 
antihypertensives), unwillingness to disclose financial prob-
lems, or for fear of disappointing their provider. Overuse of 
medications may be related to less-than-expected efficacy or 
refractory disease (e.g., overuse of ergotamine or sumatrip-
tan for migraine headaches). Rather than discussing these 
issues with their health care providers, many patients have 
resorted to alternative therapies or discontinued therapy 
altogether. To encourage rational and appropriate medica-
tion use and participation in therapeutic care plans, provid-
ers should provide patients with information regarding the 
available treatment options (pharmacotherapeutic, surgical, 
and complementary) for their condition, as well as specific 
information on the therapy chosen.

The need for reconciling medications with a patient can-
not be overemphasized. In an environment where patients 
seek care from multiple providers and specialists; are admit-
ted to hospitals where medication changes are made for a 
variety of reasons, including new health issues, lack of effi-
cacy, adverse effects of previous medications, therapeutic 
interchanges for cost savings, use of generic equivalents, 
dosing changes, and insurance requirements; and where 
multiple pharmacies (including mail order) are used, there 
is a tendency for patients to be confused about their medica-
tions. Such confusion often leads to patients taking dupli-
cate medications, taking additive doses of medications, or 

and the cost of treating the condition. In some cases, the 
relatively low prevalence and low cost of treating a dis-
ease may make implementing such a screening program 
unrealistic. Likewise, therapy leading to an individual’s 
complete cure of a disease may cost less than screening or 
immunizing an entire population.

Number Needed to Treat or Harm

The number needed to treat (NNT) or harm (NNH) is an 
epidemiological calculation that is used to determine the 
effect of a treatment. It is the number of patients who must 
be treated in order to see a treatment benefit or adverse 
effect. It may also be applied to such public health mea-
sures as vaccinations, as in the number of individuals who 
must be vaccinated in order to prevent one hospitaliza-
tion, or one death. Using NNT also provides a sense of the 
economic impact of a treatment. For example, if the cost 
to treat is high and the NNT is also very high, it would 
not be cost effective to treat with that modality. If the 
cost is low and the NNT is also low, great benefit may 
be derived at little cost and thus the modality would be 
very cost effective. The NNT is conceptually the inverse 
of absolute risk reduction (ARR) or incidence. Providers 
should evaluate treatment options, as well as the utility 
of screening techniques, with this in mind. NNT is often 
not disclosed directly in the medical literature, but can be 
easily calculated. To calculate NNT, one must determine 
the ARR in a clinical trial (event rate in the control group 
minus the event rate in the treatment group); the NNT is 
then 1/ARR. In general, NNTs will be smaller if the dis-
ease is more prevalent. Highly effective treatments usually 
have NNTs of less than 10. NNTs are also time dependent, 
meaning that if the data from a clinical trial were obtained 
over multiple years, the NNT for the same derived benefit 
in 1 year must be multiplied by the number of years in the 
trial. There are limitations to using NNT in practice. These 
limitations include the potential for bias and lack of reli-
able confidence intervals, as well as difficulties in ruling out 
the possibility of no difference between two treatments or 
groups (Hutton, 2010).

 n SCREENING

As a form of health promotion and disease prevention, 
screening can be as simple as questioning a patient about the 
common warning signs or symptoms of a disease state, or as 
complex as subjecting the patient to invasive examinations 
or testing procedures. The most common areas of health 
screening include the prevention and early identification of 
coronary artery disease and a variety of cancers. The warn-
ing signs and symptoms and current approaches to this type 
of screening are covered in detail in the individual chapters 
of Units II through XIII. Screening for high-risk behaviors, 
injury prevention, and complementary approaches to well-
ness are discussed in this chapter.
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only as a young adult, but throughout adult life. Toward 
this end, health-promotion and disease-prevention activities 
should be focused on developing healthy lifestyle behaviors; 
early detection of health problems; and prevention of acci-
dents, injuries, and the morbidity and mortality associated 
with violence.

Middle Adult

Middle adulthood spans the ages of 35 to 65 years. This 
period of time is marked by biological changes. It may also 
be a time of turmoil, reassessment, and change. Leading 
causes of death during this time are heart disease, lung can-
cer, cerebrovascular disease, breast cancer, colorectal can-
cer, and obstructive lung disease. Genetics, as well as other 
factors that health-promotion and disease-prevention activ-
ities can be directed toward, such as nutrition and exercise, 
contribute to these conditions.

Older Adult

By the year 2050, it is projected that 20.2% of the popu-
lation will be older than 65 years. Within the older adult 
age group is the fastest growing segment of the population, 
those older than 85 years. It is expected that by the year 
2050, this group will account for 7.4% of the U.S. popula-
tion (U.S. Senate Special Committee on Aging, 2009). Age-
related changes are inevitable but occur with variability. 
Chronic illness and functional disabilities are interrelated 
and increase with age. While the all-cause mortality rate 
for older Americans has decreased by 19.7% due to drops 
in heart disease and stroke, lower respiratory disease and 
diabetes rates have increased. The leading causes of death 
in this age group are heart disease, cancer, stroke, chronic 
lower respiratory disease, pneumonia, influenza, and diabe-
tes. However, the mortality rate associated with Alzheimer’s 
disease has increased 40-fold. Influenza and pneumonia 
remain in the “top five” causes of death for older Americans 
(U.S. Senate Special Committee on Aging, 2007). Alcohol 
and drug abuse, homelessness, and physical abuse are also 
concerns in the older adult population that must be consid-
ered in health-promotion and disease-prevention activities.

Accidents are a common problem of the elderly. With 
physiological aging comes decreased sensory acuity, reac-
tion time, muscle strength, and impaired balance. As a 
result, in those older than 65 years, one third will report a 
fall each year, making falls the greatest cause of accidents in 
this age group (CDC, 2008).

Risk factors for falls include personal and environmen-
tal factors. Personal risk factors include age, functional abil-
ities, and chronic conditions. Environmental factors include 
tripping hazards, lack of stair railings or grab bars, slippery 
surfaces, unstable furniture, and poor lighting. Additionally, 
the use of psychoactive medications (benzodiazepines, anti-
depressants, sedative/hypnotics), and polypharmacy place 
the elderly at a high risk of falls. Providers should evaluate 
the fall potential of patients and develop strategies for fall 

omitting needed medications. These discrepancies typically 
occur at three transitions-of-care points: hospital admission 
to discharge; hospital discharge to other care facilities; and 
discharge from a health care facility to home. Intentional 
changes in medication therapy occur in virtually all patients. 
Unintentional discrepancies in medication management 
may occur in as many as 86% of patients. Cardiovascular 
medications represent the greatest number of discrepancies 
(Sinvani et al., 2013). To avoid such misadventures, review-
ing and reconciling the complete medication regimen at 
each transition point is important. Most importantly, pri-
mary care providers should make a point to conduct a thor-
ough reconciliation of medications within the first week of 
a patient’s discharge from an inpatient setting. Data are still 
forthcoming, but a 2012 systematic review of 26 inpatient 
medication reconciliation studies supported the benefit of 
pharmacist-led medication reconciliation processes (Kwan, 
Lo, Sampson, & Shojania, 2013).

Counseling and follow-up are appropriate for all mem-
bers of the health care team; however, if a patient has con-
cerns that cannot be addressed in the time frame of an office 
visit, or if the quest for information is beyond the scope 
of the provider’s expertise, the patient should be referred 
to additional resources for the information. Primary care 
providers should seek such an interdisciplinary approach to 
medication management and reconciliation.

 n GROWTH AND AGING IN HEALTH 
PROMOTION

Primary care providers must use their time wisely to provide 
counseling on high-risk behaviors. It may be inappropriate 
to counsel certain age groups on certain behaviors. If mor-
bidity and mortality data are considered, a provider might 
decide that counseling a 70-year-old female in a 45-year 
marriage on birth control and sexually transmitted diseases 
might not be prudent. Likewise, counseling the 20-year-old 
college student of the dangers of falls and polypharmacy 
may be equally pointless. 

Developing health-promotion and disease-prevention 
plans with patients requires consideration of growth, 
development, and maturation across the adult lifespan. 
Milestones of the young adult, middle adult, and older adult 
stages help to provide a framework for health-promotion 
and disease-prevention activities.

Young Adult

The young adult stage spans the ages of 18 to 35 years. 
The physical and emotional changes that occur during this 
time, and the style of learning, through experimentation 
and experience, focus on health-promotion and disease-pre-
vention activities. Generally, by the age of 20 years, physical 
growth is complete. This period is often described as the 
healthiest time of life. Maintaining proper functioning is a 
goal for this period of time that will affect the person not 
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recommendations for healthy patients and vulnerable popu-
lations such as older adults, pediatrics, patients with chronic 
disease, and oncologic illnesses. The DHHS’s, Agency for 
Health Care Research and Quality (AHRQ) (www.ahrq.
gov/professionals/clinicians-providers/guidelines-recom-
mendations/index.html) is a U.S. government agency that 
is committed to the “improvement of patient care quality, 
safety, efficiency, and effectiveness” (www.ahrq.gov). The 
information found on this website is geared to both provid-
ers and patients. This site has excellent patient education 
tools that can be downloaded and printed for patients, and 
the site is also “patient friendly” so that patients can be 
directed to the site if they have Internet access.

 n ADULT IMMUNIZATIONS

Vaccines are recommended for adults on the basis of age, 
vaccination history, health conditions, lifestyle, occupa-
tion, and travel. Health providers tend to place a high level 
of importance on pediatric immunizations, but neglect to 
maintain a healthy immunization status in adults. In par-
ticular, adults are in need of tetanus, diphtheria, and acel-
lular pertussis (Tdap) vaccine, influenza vaccine (annually), 
and pneumococcal vaccine. Certain populations may also 
benefit from measles, mumps, rubella (MMR), human pap-
illomavirus vaccine (HPV), zoster vaccine, and hepatitis 
A and hepatitis B vaccines. Guidelines for the administra-
tion of vaccines, as well as the immunization schedules, 
are updated annually by the CDC’s Advisory Committee 
on Immunization Practices (ACIP) and published in 
Morbidity and Mortality Weekly Reports (MMWR) and on 
the Vaccines and Immunizations Internet website (www.
cdc.gov/vaccines/schedules/hcp/adult.html). Adults older 
than 50 years should be offered a one-time immunization 
against herpes zoster to prevent the reactivation of the virus 
(“shingles”). Adults older than 65 years should be offered 
pneumococcal vaccine every 5 years to protect against 
pneumonia. Influenza vaccine should be offered annually 
to all adults.

Health Care Decisions

When patients are in good health, matters related to their 
ability to make health care decisions are generally not of 
concern. It is, however, important for primary care provid-
ers to discuss with patients their right to direct the kind of 
health care they would or would not want, in the event that 
they are unable to do so.

Advance directives are broadly defined to include living 
wills and appointment of a health care agent. A living will is 
a document created by an individual to authorize in advance 
withholding or withdrawing artificial life-support measures 
in the case of terminal or debilitating illness, injury, or irre-
versible coma; it is signed, dated, and witnessed. Appointing 
a health care agent differs from state to state and may be 
referred to as: Durable Power of Attorney for Health Care; 

prevention, which may include minimizing environmental 
risks, teaching or reteaching adaptive behavior, and reduc-
ing accompanying risk factors such as changes in visual 
acuity (2005 NCOA Falls Free: Promoting a National Falls 
Prevention Action Plan).

 n NUTRITIONAL SCREENING AND ASSESSMENT

Nutrition is commonly discussed between patient and 
provider in order to assist patients in establishing healthy 
nutritional goals and habits. The increase in the incidence 
of obesity in childhood and adolescents, the prevalence 
of type 2 diabetes in minorities, a rise in food insecurity 
among low-income and homeless people, malnutrition in 
older adult and mental health patients, and addressing the 
nutritional needs of special populations (e.g., pregnancy 
and immunocompromised patients) are a few of the chal-
lenges that providers confront during patient encounters 
(Amaral, Antunes, Cabral, Alves, & Kent-Smith, 2008; 
Champagne & Wroten, 2012; Khan, Pinckney, Keeney, 
Frankowski, & Carney, 2011; Neelemaat, Meijers, 
Kruizenga, van Ballegooijen, & van Bokhorstde van der 
Schueren, 2011; Rist, Miles, & Karimi, 2012; Söderhamn, 
Flateland, Jessen, & Söderhamn, 2011). In addition, nutri-
tional guidance and counseling is an important preventive 
and health maintenance measure for healthy patients as 
well. For these and other reasons, nutritional screening 
and assessment of all patients is key.

A number of assessment and screening tools exist and 
can be used to assist the provider with nutritional assess-
ment. Basic screening such as the tracking and trend-
ing of weight, body mass index (BMI), and growth and 
development is invaluable when establishing a baseline 
assessment of nutritional status. Further assessment, how-
ever, may be required when health risks are identified or 
diseases of chronicity exist. Other screening and assess-
ment tools, such as The Nutritional Form for the Elderly, 
Mini-Nutritional Assessment short-form (MNA-SF), the 
Malnutrition Screening Tool (MST), the Malnutrition 
Universal Screening Tool (MUST), the Short Nutritional 
Assessment Questionnaire (SNAQ; www.ncbi.nlm.nih.
gov), the Nutritional Risk Screening 2002 (NRS-2002), 
and the Screening Tool for the Assessment of Malnutrition 
in Pediatric Patients (STAMP, www.stampscreening.org) 
are standardized assessment questionnaires and tools that 
can be incorporated into one’s practice or adapted into the 
electronic health record (EHR).

The United States Department of Agriculture (http://
fnic.nal.usda.gov/dietary-guidance), state and local depart-
ments of health (www.health.ny.gov), and other disease- 
specific websites (e.g., American Cancer Society, American 
Diabetes Association) provide nutrition information and 
screening tools that can be used for nutritional assessment 
for all patient populations.

In addition to the screening and assessment tools, 
the provider can also access a full list of guidelines and 

http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/index.html
http://www.ahrq.gov
http://www.cdc.gov/vaccines/schedules/hcp/adult.html
http://www.cdc.gov/vaccines/schedules/hcp/adult.html
http://www.ncbi.nlm.nih.gov
http://fnic.nal.usda.gov/dietary-guidance
http://fnic.nal.usda.gov/dietary-guidance
http://www.health.ny.gov
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/index.html
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/index.html
http://www.ncbi.nlm.nih.gov
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the United States (CDC, 2012b). It has been estimated that 
more than 443,000 Americans die each year as a result of 
smoking. In 1997, after cigarette manufacturers faced the 
public in a series of legal actions, major regulatory conces-
sions were made and the tobacco industry agreed to spend 
$368 billion dollars over the subsequent 25 years to foster 
health promotion. While both the public and the tobacco 
industry have taken more responsibility for their actions 
and the associated health problems, approximately 19% of 
Americans still smoke. While the percentage of Americans 
who smoke has declined, it has not reached the goals set 
by previous Healthy People initiatives. The nation’s goal 
of reducing smoking prevalence by the year 2020 is to 
have no more than 12% of adults using tobacco products. 
Substantial efforts to help smokers quit must continue if this 
goal is to be accomplished successfully.

When a smoker quits, the health care risks associated 
with smoking decline drastically. The risk of lung cancer 
drops by 50% after 10 years of abstinence, the risk of mouth 
and throat cancers drops by 50% in 5 years, and the risk of 
a myocardial infarction is reduced by 50% in 1 year. After 
10 to 15 years, many of the risks associated with smoking 
are reduced to the same frequency as nonsmokers. Effective 
counseling and therapy for the cessation of smoking may 
be the single most important health-promoting activity that 
health care providers undertake.

Guidelines for primary care providers’s use on smok-
ing cessation have been published (USPSTF, 2014; www.us 
preventiveservicestaskforce.org/adultrec.htm). Counseling, 
support systems, and pharmacotherapy are described in 
these guidelines. Keys to successful smoking cessation pro-
grams and newer pharmacotherapy, introduced after the 
guidelines were originally published, are summarized in 
Tables 3.3 and 3.4.

Problem Drinking

Alcohol is virtually a ubiquitous substance. A variety of 
alcohol-containing products are used in religious and 
cultural ceremonies. Drunkenness is often the subject 
of comedians, movies, songs, and other versions of pop 

Health Care Power of Attorney; Appointment of a Health 
Care Agent; or health care proxy. Regardless of state man-
dates, the objective of appointing a health care agent is the 
same: allowing an individual to appoint someone he or she 
trusts to control his or her health care through the indi-
vidual’s written instructions.

Competent adults have the right to create an advance 
directive regarding treatment decisions, including life-
sustaining measures. There are state-mandated forms for 
advance directives that the patient completes. Patients have 
the right to change their health care agent, and/or change 
their written instructions, or cancel their advance directive, 
at will. If the patient has both a living will and an appointed 
health care agent, usually the appointment of the health 
care agent takes precedence.

Discussing advance directives with patients is an impor-
tant part of proactive primary care. Encouraging patients to 
appoint a health care proxy and knowing whom the patient 
has appointed are essential to respecting a patient’s wishes 
should he or she be unable to make his or her own health 
care decisions.

 n IDENTIFYING AND MODIFYING HIGH-RISK 
BEHAVIORS

High-risk behavior has been associated with a multitude of 
disease states and injuries. In many cases, individuals are 
involved in multiple high-risk behaviors, such as smoking 
and drinking, and driving while intoxicated (often with-
out the protection of a seat belt). The possible combina-
tions and permutations of high-risk behaviors are almost 
endless. In addition to the possibility of contracting disease 
or incurring injury, the injuries sustained while engaging in 
high-risk behaviors may be more severe, leading to longer 
hospitalizations and subsequently higher health care costs.

Injury prevention, including the reduction of uninten-
tional injury deaths and nonfatal unintentional injuries, 
was addressed in the national health promotion initiative, 
HP2020. Included in this public health initiative were the 
reduction of motor vehicle and pedestrian deaths, increased 
helmet use among motorcyclists and bicyclists, prevention 
of fall-related injuries, reduction in suffocation and drown-
ing, increase in the use of protective gear during sporting 
activities, reduction in residential fire-related deaths, and 
improvement in violence prevention (homicides, firearm-
related injuries, assaults, bullying, child maltreatment, 
sexual violence, and intentional self-harm injuries). A dis-
cussion on violence prevention appears in Chapter 62. 
Reducing illness and death related to tobacco use and sub-
stance abuse was also the subject of HP2020.

Smoking

Cigarette smoking has been linked to serious pulmonary, 
cardiovascular, and oncologic problems and remains the 
most important modifiable cause of premature mortality in 

1. Tobacco is one of the most potent human carcinogens.

2. Smoking promotes atherosclerosis.

3. Smoking is a risk factor for pulmonary disease.

4. Nicotine is addictive.

5. Tobacco use may increase the risk of osteoporosis.

6. Smoking affects the health of nonsmokers.

7. Cigarettes are the cause of >25% of the deaths from 
house fires.

TABLE 3.3 Compelling Reasons to Quit Smoking

Source: Adapted from USPSTF (2012a).
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TABLE 3.4 Guidelines for Successful Smoking Cessation Programs

Principles of smoking  
cessation in primary  
care

1. Every smoker should be offered cessation therapy at each visit.
2. The tobacco use status of each patient should be recorded in the patient’s medical record.
3. As little as 3 minutes of counseling can be effective as cessation therapy.
4. Better results are obtained with more intensive therapy.
5. NRT, social support, and skills training should be incorporated into cessation therapy.
6. Health care systems should allow for follow-up at each visit.

5-A Framework Strategy 
(USPSTF, 2012a)

1. Ask about tobacco use.
2. Advise to quit through clear personalized messages.
3. Assess willingness to quit.
4. Assist to quit.
5. Arrange follow-up and support.

Intensive cessation 
programs

1. Intensive programs, run by specialists, are highly effective.
2. Programs generally run 4 to 7 sessions over 2 weeks.
3. Every smoker should be offered NRT (unless contraindicated).
4. Individual or group counseling should accompany the program.
5. Counseling should offer problem-solving skills, social support, and positive reinforcement.

Treatment strategies Most pharmacotherapies can be used alone or in combination.
Pharmacotherapy should be combined with counseling.

NRT:
1.  The transdermal system, or patch (requires daily application to a hairless area of the torso for 8 weeks. Sites should 

be rotated, reusing sites once per week).
2.  Gum (involves chewing and “parking” the gum between the cheek and gum every 30 minutes, with a new piece of 

gum every 1 to 2 hours. Therapy is less effective than the patch and may take up to 3 months with the 4 mg dose).
3. Nasal spray.
4. Lozenge.
5. Inhaler (may be useful for patients who like to have the oral sensation of cigarette).
6.  e-Cigarettes are a “smokeless” form of nicotine. At the time of publication, e-cigarettes have not yet been approved 

as a NRT for smoking cessation due to a lack of FDA-approved clinical trials or safety data. Nicotine doses are not 
standardized or measured in these products; however, the FDA is willing to review data related to the clinical use of 
these products and providers may be able to utilize these products at some point in time.

Sustained-release buproprion therapy (contraindicated with seizure disorders, anorexia nervosa, bulimia, or concurrent 
buproprion or MAOI therapy):

1. Begin therapy with 150 mg/day for 3 days while patient is still smoking.
2. Increase to 150 mg BID (maximum 300 mg/day).
3. Set a target date for cessation approximately 10 days after initiating therapy.
4. Continue therapy for 7 to 12 weeks.
5. If cessation is not accomplished in 7 weeks, therapy is not likely to be successful.
6. Tapering off therapy is not necessary.

Varenicline (not to be combined with NRT):
(Use with caution in patients with psychiatric illness; monitor for changes in mood, agitation, suicidal ideation):
1.  Start therapy with 0.5 mg once daily for 3 days, 1 week prior to the quit date, followed by 0.5 mg twice daily for  

4 days.
2. Increase dose to 1 mg twice daily for 3 months (up to 6 months).
3. Patient should quit smoking on day 8 of therapy (or sooner).
4.  Varenicline should be taken on a full stomach to reduce nausea. The evening dose should be taken at dinner to prevent 

insomnia.

Follow-up 1. First follow-up within 1 to 2 weeks.
2. Second follow-up in a month.
3. Congratulate success or solicit a new commitment if patient lapsed.

Relapse prevention 1. Congratulate and stress the importance of remaining abstinent.
2. Review positive health benefits available after cessation.
3. Review the patient’s success in quitting.
4. Ascertain difficulties patient may be having maintaining abstinence.
5. Anticipate problems that may lead to relapse, such as weight gain, depression, nicotine withdrawal, and lack of support.

FDA, Food and Drug Administration; MAOI, monoamine oxidase inhibitor; NRT, nicotine replacement therapy.

Source: Adapted from USPSTF (2012a).
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cutaneous effects when alcohol is taken concurrently with 
the medication. Success with disulfiram has been extremely 
limited and is not currently recommended.

Illicit or Recreational Drugs and Abuse  
of Legalized Medications

The use of illicit or recreational drugs and abuse of legalized 
medications represent a serious concern for society. Illicit 
drug use in adults aged 18 years and older was reported as 
8.6% to 11.8% in 2011 (HP2020/National Survey on Drug 
Use and Health [NSDUH], Substance Abuse and Mental 
Health Services Administration, 2010). Marijuana  remains 
the primary drug of use, accounting for 17.4 million users 
per month, psychotherapeutic medication abuse accounted 
for 7 million nonmedical uses in the past month, cocaine use 
was reported at 1.5 million users per month, hallucinogen 
abuse (primarily “Ecstasy”) accounted for 1.2 million users, 
and methamphetamine use declined to 353,000 users per 
month. Abuse of amphetamines prescribed for attention-
deficit disorders, steroids, and “designer drugs” are also 
frequently abused. Abuse of prescription medications, par-
ticularly analogs of amphetamines, is known as “pharming” 
and involves as many as one in five adolescents (Sembower, 
Ertischek, Buchholtz, Dasgupta, & Schnoll, 2013).

While the occasional use of marijuana has not yet 
been definitively linked to serious health risks, users of 
cocaine and other drugs are not as safe. Even occasional 
use of cocaine may provoke ischemia, myocardial infarc-
tion, arrhythmias, seizures, and death. Illicit drugs are often 
mixed or “cut” with toxic agents, including pesticides, qui-
nine, and other drugs. The effects of the adulterants may 
be just as dangerous as the “marketed agent.” Designer 
drugs come with endless possibilities of untoward effects. 
Coupled with the inherent dangers of the drugs themselves, 
the associated motor vehicle injuries, homicides, suicides, 
and other criminal activities associated with illicit drug use 
cannot be underestimated.

Screening for drug abuse should be incorporated into 
each patient’s primary care visit. This screening should iden-
tify the quantity and frequency of drug use as well as any 
effects of drug use on the patient’s life and relationships. 
Success with this type of screening is limited and health care 
providers should also consider physical signs of drug abuse. 
Such physical signs may include weight loss, malnutrition, 
“track” marks, nasal and sinus problems, respiratory prob-
lems, and tachycardia.

There is always a temptation to use laboratory testing 
to confirm suspicion of drug abuse. Such testing is read-
ily available and reliable. False-positive and false-negative 
test results are rare but possible, and usually are related to 
the use of other medications, food interactions, or deliber-
ate tampering with the specimen. Despite the availability 
of such testing and the widespread use of this testing by 
employers, primary care providers should not employ such 
testing unless the patient consents to the evaluation. Failure 
to respect a patient’s right to autonomy and confidentiality 

culture. Drinking alcohol is so prevalent in our society that 
it is practically considered a rite of passage into adulthood. 
Research has even shown that a moderate amount of alco-
hol consumption (20 g) per day may prevent coronary 
artery disease and myocardial infarction in men (Schröder 
et al., 2007). However, there is also a negative side to 
alcohol. Excessive alcohol consumption is the third lead-
ing preventable cause of death in the United States. More 
than 79,000 deaths are attributed to alcohol each year; 
almost half of these are related to injuries, motor vehi-
cle accidents, drownings, murders, suicides, and deaths 
from fires (HP2020). The remaining deaths are related to 
the pathophysiological changes induced by chronic alco-
hol exposure, including hypertension, cirrhosis, stroke, 
hepatic cancer, esophageal cancer and bleeding, chronic 
malnourishment, vitamin deficiencies, pancreatitis, and 
cardiomyopathy (CDC, 2004).

Identifying alcohol dependence can be a difficult task 
in primary care. Physical examination may reveal signs 
of alcoholism (e.g., enlarged liver, ascites, spider angio-
mas) that warrant immediate intervention. Identification 
of asymptomatic individuals, however, is of equal impor-
tance. Despite the need for providers to inquire about 
alcohol consumption, patients are often reluctant to dis-
cuss problem drinking openly with their providers. Other 
screening methods, such as the use of questionnaires, may 
be useful for this purpose. Controversy exists over which 
questionnaire is the most sensitive and specific. Providers 
should consider using a short screening questionnaire such 
as the Alcohol Use Disorders Identification Test (AUDIT; 
Babor, Higgins-Biddle, Saunders, & Monteiro, 2006), Cut 
down, Annoyed, Guilty, Eye-opener (CAGE; Ewing, 1984), 
or Tolerance, Worried, Eye-opener, Amnesia, Kut down 
(TWEAK; Jones, 2011), to uncover information related to 
the drinking quantity, frequency, and impact of drinking on 
the individual patient. Alcohol usage leading to significant 
hazards has been defined as four drinks (12 ounces of beer/ 
5 ounces of wine/1.5 ounces of spirits) per day in men or 
three drinks per day in women (USPSTF, 2013). The serum 
markers to identify alcohol dependence are not routinely 
used. Serum GGT levels rise with alcohol use, but an ele-
vated level is not specific for alcoholism. Serum carbohy-
drate-deficient transferrin (CDT) may have greater potential 
as an alcohol marker but has not been universally accepted 
due to the costly equipment needed for its measurement 
(Topic & Djukic, 2013).

If a drinking problem is identified, several approaches 
to care may be considered. The first step should include 
counseling by the primary care provider regarding the 
health risks of drinking. If it is acceptable to the patient, 
family support should be incorporated into the treat-
ment plan. Additionally, outside support groups such as 
Alcoholics Anonymous (AA), Al-Anon, and AlaTeen can 
be used. Pharmacotherapy, including benzodiazepines and 
naltrexone, may be utilized to decrease intake by limiting 
the symptoms of alcohol withdrawal. Disulfiram has tradi-
tionally been used to discourage alcohol ingestion by mak-
ing the patient experience unpleasant gastrointestinal and 
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become a new challenge for providers. Social networking 
platforms, texting, and overall information sharing have 
become a main mode of communication for many, espe-
cially adolescents and young adults. Information can be 
shared quickly, making the overall communication process 
rapid. Overuse of this technology brings with it health con-
cerns worth discussion.

PHYSICAL CONCERNS

Repetitive strain injuries such as DeQuervain’s tendonitis and 
other wrist and forearm injuries are most common resulting 
from overuse of the wrist and hands during smart phone, 
laptop, and other handheld electronic device use (Soares, 
Jacobs, Sharan, & Ajeesh, 2012). An increase in reported 
injuries sustained from overuse of the Wii and other types 
of video gaming devices can range from neck, shoulder, and 
back sprains to radiculopathies and injuries requiring surgi-
cal intervention (Sparks, Chase, & Coughlin, 2009).

In addition, more serious and sometimes fatal injuries 
sustained from motor vehicle accidents, trips and falls, and 
other modes of multitasking are on the rise due to texting 
while driving and walking (Saqer, de Visser, Strohl, & 
Parasuraman, 2012).

PSYCHOLOGICAL AND SOCIAL CONCERNS

The use of text messaging and other social networking plat-
forms that are used to “spread the word,” especially among 
adolescents and young adults, has given rise to many safety, 
social, and psychological implications. Cyber bullying has 
been a major issue for school health in school-aged chil-
dren as young as 10 years (Juvonen & Gross, 2008). Many 

may lead to severe repercussions in his or her job, loss of 
credibility in the community, and damage in his or her per-
sonal relationships, and may threaten the patient–provider 
relationship.

For those patients who are identified and are willing 
to listen, providers should encourage limiting or stopping 
drug use. Patients may be referred to support groups, as 
well as inpatient and outpatient drug treatment programs. 
Patients should be counseled about the risk of other disease 
states, such as HIV infection and hepatitis with intravenous 
drug use, cardiovascular disease with cocaine and stimulant 
use, and glomerular disease with anabolic steroid use. If the 
patient agrees, family and friends may be asked to inter-
vene and participate in the process of becoming drug-free.

Sexually Transmitted Infections

A discussion of health promotion and disease prevention 
as related to the spread of sexually transmitted infections 
(STIs) may be found in Chapter 66.

 n INJURY PREVENTION

Unintentional injuries are the fifth leading cause of death 
in the United States (USPSTF, 1996). Motor vehicle acci-
dents, falls, and poisonings are the three leading causes of 
death in this category. Other fatal and nonfatal household 
injuries include firearm injuries, bicycle injuries, drownings, 
burns, and other fire-related injuries. General guidelines 
for household safety are listed in Table 3.5. Specific recom-
mendations for common injuries and their prevention are 
described in this section.

Technology and Primary Health Care

Among the many changes within health care in the 21st 
century, technology has been in the forefront. EHRs, social 
networking, online health tips and information, and smart 
phone applications are just a sample of the many technolog-
ical venues that are available for patient education, as well 
as sharing and documentation of patient information both 
within and among health care professionals and agencies. 
It is always a challenge to protect patient information, and 
through the Health Insurance Portability and Accountability 
Act (HIPAA) of 1996, security and safety measures were 
put into place to protect patient information from getting 
into unwanted hands (www.hhs.gov/ocr/privacy/). EHRs 
are becoming more of the norm rather than the exception 
in primary health care. That said, increased protection of 
patient information is vital.

Technology Induced Health Risks

With the ongoing changes and advances in technology, 
an increase in technology-induced injuries and illness has 

TABLE 3.5 Checklist for Household Safety

 n  Install and test smoke detectors (combination of photoelectric 
and ionization models preferred); test batteries.

 n Review fire escape plans and meeting point.
 n  Cease or decrease cigarette smoking to decrease incidence of 
fires.

 n  Set hot-water thermostats to 120°F or less to prevent  
scalding.

 n Install and test carbon monoxide detectors.
 n  Place all medications, poisons, chemicals, and matches in  
childproof containers and out of reach.

 n Post the phone number for the nearest Poison Control Center.
 n Safely dispose of unused and expired medications.
 n Learn cardiopulmonary resuscitation skills.
 n Install fences with self-locking gates around swimming pools.
 n Learn to use automated external defibrillators.
 n Install window guards for young children.
 n Use protective equipment when doing household repairs.
 n Remove, or unload and lock, all firearms.
 n Learn to swim.
 n Wear personal flotation devices when boating.
 n Wear protective sporting equipment, including helmets.
 n Wear fluorescent orange clothing when hunting.

http://www.hhs.gov/ocr/privacy
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objects (Wilson & Stimpson, 2010). More and more states 
are passing laws to discourage these behaviors; nonethe-
less, it remains an important topic for health care providers 
to discuss with their patients.

Emergency Preparedness

Each year, the worldwide population is subject to a mul-
titude of disasters, both natural and man-made. Mega-
disasters, where more than 50,000 persons are killed, are 
rare, but smaller incidents have been increasingly reported 
over the past three decades (www.brookings.edu/~/media/
Research/Files/Reports/2013/03/natural%20disasters%20
review/Brookings_Review_Natural_Disasters_2012.pdf; 
accessed October 12, 2013). Significant natural events 
include typhoons/hurricanes, floods, droughts, earthquakes, 
tornadoes, landslides/mudslides, tsunamis, wildfires, and 
extreme temperatures. In addition, man made disasters and 
acts of terrorism, including bioterrorism, chemical emer-
gencies, radiation emergencies, mass casualty events, cyber 
events, and technological interruption, may affect many 
lives for long periods of time. Even when deaths are mini-
mized, millions of people may be adversely affected by the 
medical, social, and economic implications of such disasters.

Although each specific disaster brings the possibility of 
unique challenges based on the type of event and the geo-
graphic area affected, maintaining a level of preparedness 
may prevent or mitigate the impact of such an emergency. 
Emergency planning is always best achieved as a “local” 
plan. Decisions about evacuation, housing, medical care, 
and availability of food and water are all highly dependent 
on local resources and infrastructure. Therefore, each local-
ity should explore the specific hazard types that it is sus-
ceptible to, and evaluate the level of risk ascribed to each 
type of hazard. Emergency or disaster plans can then be 
developed at the community level of need and resources. 
Regardless of the specific type of emergency or plan, special 
care should be taken to include care of children, the elderly, 
people with special needs, and pets. Specifically, plans 
should include strategies to accommodate dietary needs, 
medical needs (medications and equipment), functional 
needs, maintenance of financial security, and communica-
tion contingencies (both technology-related and language 
considerations). Health care providers should take the time 
to make sure that the topic of emergency preparedness is 
discussed, in some manner, as part of an overall wellness 
plan. Providers should also consider placing educational 
information in waiting areas. Educational materials may 
include brochures with links to governmental agencies 
with dedicated resources for emergency preparedness. In 
the United States, such resources may include the Federal 
Emergency Management Agency (FEMA; www.FEMA.gov 
or www.Ready.gov), the CDC (www.emergency.cdc.gov), 
or similar websites hosted by local city and state agencies. 
Individuals should be encouraged to share their contingency 
plans with their health care provider, as well as their fami-
lies and neighbors. Networks of people, within communi-
ties, are often necessary for the adequate care of children, 

children own cell phones, laptops, and other forms of tech-
nology through which mass texting, photo sharing, and in 
some instances, privacy invasions, occur frequently. Cyber 
bullying is responsible for teen suicide, anxiety, and depres-
sion, which has accounted for an increase in substance 
abuse, alienation, and acts of violence as a means of retalia-
tion for and coping with the bullying (Goebert, Else, Matsu, 
Chung-Do, & Chang, 2011). One area of child safety that 
should also be addressed is educating parents and children 
on the dangers of cyber predators and cyber pornography 
(Dombrowski, Gishlar, & Durst, 2007). Anyone can fall 
victim to this type of abuse and this should be on the pro-
vider’s radar when interviewing children, adolescents, and 
parents during wellness visits.

The key to health promotion and prevention for these 
newer concerns includes raising patient and provider 
awareness and providing education that addresses safe use 
of technology and vigilance on the part of parents, educa-
tors, providers, and children. School site programs such 
as D.A.R.E. (Drug Awareness and Resistance Education)  
and other state and local organizations are there to assist 
in promoting good health practices. The U.S. Department 
of Education has developed a two-part training toolkit for 
teachers and educators that is geared toward the reduc-
tion of bullying both in and out of the classroom. To that 
end, the most important stakeholders in all prevention and 
health promotion are the parents. Forming strong alliances 
with the school, teachers, and other parents can increase the 
chances of success and positive outcomes for our nation’s 
youth (www.ed.gov/category/keyword/bullying). Open 
communication and frank conversation are important steps 
to creating a successful bully-free environment.

Motor Vehicle Accidents

Traffic accidents contribute to an estimated 1.3 million 
deaths annually. Crash-related injuries and deaths are 
attributed to speed, alcohol, nonuse of restraints, and non-
use of helmets. Nonfatal motor vehicle occupant injuries 
treated in emergency departments have declined by 15.6% 
in recent years, but still affect a substantial proportion 
of the adult population each year (CDC, 2011). In 2010, 
motorcycle accidents comprised 14% of all road traffic 
deaths, even though motorcycles make up less than 1% of 
the total vehicles on roadways. Helmet use has consistently 
been shown to decrease motorcycle crash–related injuries 
and deaths. Despite this statistic, many states still do not 
require motorcyclists to wear protective helmets (CDC, 
2012c). The newest threat on the roadways has been the use 
of mobile communication devices, and the distraction that 
they create for drivers. In 2011, more than two thirds of 
U.S. adult drivers reported talking on their cell phone while 
driving and 24% had texted while driving (CDC, 2013). 
Another study found that fatalities related to distracted 
driving increased by 28.4% from 1999 to 2008. Many of 
these “texting-related” accidents involved collisions with 
parked cars, trees, lamp posts, and other nonvehicular 

http://www.brookings.edu/~/media/Research/Files/Reports/2013/03/natural%20disasters%20review/Brookings_Review_Natural_Disasters_2012.pdf
http://www.brookings.edu/~/media/Research/Files/Reports/2013/03/natural%20disasters%20review/Brookings_Review_Natural_Disasters_2012.pdf
http://www.brookings.edu/~/media/Research/Files/Reports/2013/03/natural%20disasters%20review/Brookings_Review_Natural_Disasters_2012.pdf
http://www.FEMA.gov
http://www.Ready.gov
http://www.emergency.cdc.gov
http://www.ed.gov/category/keyword/bullying
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within the National Institutes of Health (now known as 
the National Center for Complementary and Alternative 
Medicine or NICCAM) to identify and evaluate these 
practices by supporting and conducting research and dis-
seminating information about these therapies. Through 
this effort, scientific information will develop provid-
ing evidence for the efficacy of various unconventional 
therapies.

In supporting patients within the context of family 
and community, providers work with patients to develop 
the most appropriate and cost-effective care, which may 
include complementary health care approaches. Providers 
are challenged to work with patients to develop a plan that 
is responsive to the patient’s multiple needs, while at the 
same time not harming the patient. Initiating a nonjudg-
mental discussion with patients is the best place to begin 
this conversation, as it is recognized that although a sig-
nificant number of patients use complementary approaches, 
the majority of patients do not discuss this with their pro-
viders. This should become a routine part of history tak-
ing and ongoing conversations with patients in order to 
remain informed about their use of these therapies. One 
reason why providers may not ask patients about their use 
of complementary approaches is their own lack of knowl-
edge of these approaches. Patients also feel that their health 
providers lack the requisite knowledge of complementary 
approaches (Shelley et al., 2009). The following section will 
help to familiarize the reader with selected complementary 
approaches. In evaluating alternative/complementary thera-
pies, providers can contact NICCAM for reliable informa-
tion (http://nccam.nih.gov/) on specific types of alternative/
complementary therapies.

Overview of Complementary Health Care 
Approaches

Complementary approaches that are based on the interrelat-
edness of the mind’s ability to affect body functions include 
meditation, biofeedback, and imagery.

While there are many forms of meditation, they result in 
similar physical and psychological changes. Through focused 
effort on one thought, or sound, or one’s own breathing, 
the meditator can quiet the mind, and with regular prac-
tice can produce positive effects. The benefits of meditation 
have been shown over time in a number of well-designed 
clinical trials. Through meditation, stress of both body and 
mind can be reduced. Meditation has been shown to lead 
to clinically significant reductions in the severity of acute 
respiratory infection (Barrett et al., 2012) and reductions in 
irritable bowel syndrome symptom severity (Gaylord et al., 
2011).

Biofeedback uses monitoring devices to feed back 
physiological information to patients that they might 
otherwise be unaware of. Biofeedback instruments mir-
ror physiological events such as muscle contraction and 
relaxation, skin temperature, brain waves, and galvanic 
skin response. Through repetitive training, patients can 

pets, and those with specific needs. Simply assuming that a 
governmental agency will come to the rescue of all parties is 
unrealistic and shortsighted.

A simple starting point for educating patients on prepar-
ing for an emergency is the creation of a “go-kit.” Although 
there are various companies that market commercial prod-
ucts, one need not purchase a specific product. Rather, a 
“go-kit” can be assembled from household items or read-
ily available consumer items and should contain items spe-
cific to an individual or family. Such kits should include a 
three-day supply of water (one gallon of potable water for 
each person per day) and nonperishable food specific to any 
dietary or cultural needs; a battery-powered flashlight and 
radio with extra batteries; a first-aid kit; a whistle (to signal 
for help); materials to create a shelter-in-place (dust masks, 
plastic sheeting, duct tape); personal sanitation items (moist 
towelettes, garbage bags); basic tools (can opener, adjust-
able wrench for shutting off utilities); and chargers for cell 
phones. Additional items may have to be included immedi-
ately prior to an evacuation; these include eyeglasses, medi-
cations, infant care products (diapers, formula), pet food 
and extra water, cash, and copies of important documents. 
A checklist version of this information is available from 
FEMA at www.ready.gov/sites/default/files/documents/
files/checklist_1.pdf, and can be printed for distribution to 
patients.

 n COMPLEMENTARY HEALTH CARE 
APPROACHES

The traditional Western or allopathic approach to health 
care is increasingly becoming integrated with other healing 
traditions. These other healing traditions, often categorized 
as alternative, complementary, or unconventional thera-
pies, are based on whole systems, and the belief that human 
beings are more than the sum of their parts. In this para-
digm, the body, mind, and spirit are united.

The integration of these approaches comes from both 
patients’ and providers’ beliefs in and knowledge of these 
complementary healing traditions. Patients may choose 
to incorporate other approaches for health promotion or 
disease prevention, and to treat complex conditions that 
require multifaceted approaches. Providers may offer 
or recommend other approaches that can complement 
Western or conventional health care and benefit their 
patients.

In the United States, 21% of adult prescription medi-
cation users regularly use what have been referred to as 
unconventional therapies for health problems, generally 
in addition to conventional therapies, and often without 
informing their providers (Gardiner, Graham, Legedza, 
Eisenberg, & Phillips, 2006; Shelley, Sussman, Williams, 
Segal, & Crabtree, 2009). Many of these so-called uncon-
ventional therapies, however, may be a longstanding part 
of health care treatment in other cultures. In 1992, the 
Office of Alternative Medicine (OAM) was established 

http://nccam.nih.gov
http://www.ready.gov/sites/default/files/documents/files/checklist_1.pdf
http://www.ready.gov/sites/default/files/documents/files/checklist_1.pdf


CHAPTER 3: Health Promotion and Disease Prevention      29

conclusive, does show that it is the most researched of the 
alternative therapies, and suggests indications in which it 
may be beneficial. Its use in chronic pain management and 
drug addiction has shown positive results (Vickers et al., 
2012). Acupressure, another intervention used in this tra-
dition, is the direct application of pressure by the thera-
pist’s fingers or hands to energy points. It may be used 
for overall health, or for first aid or symptomatic relief. 
Acupuncturists have educational and certification require-
ments, and in most states a license to practice is required.

Life-knowledge, or Ayurvedic medicine, is the ancient 
medicine of India. Its approach to treatment is through 
lifestyle changes and natural therapies. Diagnosis is 
made through the evaluation of the three doshas, which 
is accomplished by pulse palpation of the radial artery. 
Treatment includes the use of herbs and other therapies, 
such as yoga, breathing practices, diet, and meditation. 
Ayurvedic practitioners in India receive training recog-
nized by the state alongside those training in conventional 
Western and homeopathic medicine. Yoga is one of the 
top 10 complementary health approaches used among 
U.S. adults, with an estimated 6% of adults using yoga for 
health purposes (Barnes, Bloom, & Nahin, 2008). Studies 
of the physiological effects of yoga and meditation have 
shown improvements in patients with chronic conditions 
such as rheumatoid arthritis, asthma, chronic bronchitis, 
eczema, psoriasis, hypertension, constipation, headaches, 
chronic sinusitis, and noninsulin-dependent diabetes 
mellitus (Fulambarker et al., 2012; Tekur, Nagarathna, 
Chametcha, Hankey, & Nagendra, 2012). Additionally, 
studies of Ayurvedic herbal preparations and therapies 
have been touted for potential benefits in the prevention 
and treatment of breast, lung, and colon cancers (Mao, 
Palmer, Healy, Desai, & Amsterdam, 2011). However, 
the presence of toxic heavy metals has been a source of 
concern in patients using these modalities. Twenty percent 
of U.S.-manufactured and Indian-manufactured products 
bought on the Internet contained detectable lead, mer-
cury, or arsenic (Saper et al., 2008). This reinforces the 
need for providers to be able to provide an evidence-based 
view of complementary approaches in order to afford their 
patients safe and effective options.

Homeopathic medicine developed from the work of 
Samuel Hahnemann in the late 1700s. It is based on his 
personal experience of taking quinine bark, which was used 
for the treatment of malaria. After taking it, he suffered 
from classic malarial symptoms. From this he developed the 
principle of similars, “like cures like.” In other words, if a 
substance is given to someone without the disease, it can 
cause its symptoms, whereas if the person has the disease 
it can cure it. Furthermore, Hahnemann found that by sig-
nificantly diluting the substance in a water–alcohol solution 
and vigorously shaking the solution, the substance could 
be “potentialized,” still having an effect while decreasing 
side effects. Homeopathic remedies are often diluted to a 
concentration that may exclude any actual molecules of 
the original compound, while still retaining properties of 
that compound. It is currently used for health promotion, 

learn to modulate bodily processes previously thought to 
be involuntary. Developed in the 1960s, the effectiveness 
of biofeedback training has been demonstrated in a wide 
range of conditions, including Raynaud’s syndrome/dis-
ease and some types of urinary and fecal incontinence 
(for which it is the preferred treatment), bronchial 
asthma, drug and alcohol abuse, tension and migraine 
headaches, cardiac arrhythmias, essential hypertension, 
irritable bowel, muscle strengthening and rehabilita-
tion, epilepsy, hot flashes associated with menopause, 
chronic pain syndromes, anticipatory nausea and vomit-
ing related to chemotherapy, and for general stress man-
agement (Zauszniewski, Au, & Musil, 2014).

Imagery requires the individual’s attention and con-
centration on imagining through multiple senses. It is used 
to facilitate changes in behavior, attitude, or physiological 
reactions. The use of this approach is based on the belief 
that images have an effect on health, either direct or indi-
rect. Imagery has been found to be effective in immunology, 
alleviating nausea and vomiting in patients receiving che-
motherapy, to relieve stress, and to control pain (Bedford, 
2012).

Commonly known nonallopathic systems of healing 
include traditional Chinese medicine, Ayurvedic medicine, 
homeopathic medicine, and naturopathic medicine. These 
systems of practice may improve U.S. health care by the 
identification of their outcomes through research. Each 
of these systems is based on standards of practice that are 
grounded in different traditions.

Traditional Chinese medicine is an ancient tradition 
of the Chinese culture and the philosophies of Taoism, 
Confucianism, and Buddhism. This system is applied to 
health promotion, as well as treatment of illness, respecting 
the interrelatedness of the person and nature. It is character-
ized by the diagnosis of disturbances in the flow of energy, 
or chi. Diagnosis requires observation, questioning and lis-
tening, and palpation of pulses. Acupuncture and acupres-
sure are two well-known treatments used by Asian medicine 
practitioners.

Acupuncture is based on ancient Chinese philoso-
phy and healing practices in which health is believed to 
be affected by internal energy forces, chi, and external 
forces, such as nutrition, environment, weather, and exer-
cise. These factors are balanced by acupuncture. Chi flows 
through energy pathways or meridians. An imbalance is 
caused by blockage or stagnation of a meridian. Energy is 
stimulated by the insertion of needles into specific merid-
ians, which disperses or activates chi, and thus helps to 
restore health. Adjunct therapies such as diet, herbs, acu-
pressure, massage, and moxibustion (application of heat to 
acupuncture points) may also be used. Treatment is based 
on history and physical examination using one of the mod-
els within traditional Chinese medicine. The approach may 
vary based on the background of the practitioner and the 
patient’s diagnosis. For chronic conditions, a series of 10 
treatments is usually prescribed, whereas minor injuries 
may require as few as one to four treatments. Scientific 
evaluation of acupuncture, though not statistically 
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Chiropractic medicine is grounded in the principles of 
natural healing. It is based on the relationship between struc-
ture, primarily that of the spine, and function. This basis is 
used to diagnose and treat structural problems. Chiropractic 
physicians use manual procedures and interventions rather 
than surgery or pharmaceuticals. Manipulation has been 
found to be effective in back pain and neck pain. Chiropractic 
services are covered by most third-party payers.

Massage therapy dates back to Hippocrates. Scientific 
manipulation of soft tissue is accomplished by a variety of 
manual techniques. Massage affects the circulatory, lym-
phatic, musculoskeletal, and nervous systems. Its aim is to 
aid the body in healing itself and improving health and well-
being. There are more than 80 different types of massage 
therapy, divided into two different groupings: traditional 
European and contemporary Western massage. Swedish 
massage is the main example of traditional European mas-
sage, in which five soft-tissue manipulation approaches are 
used. They include gliding strokes or effleurage, kneading 
or petrissage, friction or rubbing, percussion or tapotement, 
and vibration. Contemporary Western massage uses a wide 
range of approaches and techniques, including deep-tissue 
massage, sports massage, neuromuscular massage, and man-
ual lymph drainage. Massage has been found to be effective 
in the treatment of acute and chronic pain, inflammation, 
anxiety, depression, insomnia, grand mal seizures, muscle 
spasm, chronic lymphedema, soft-tissue dysfunctions, and 
psychoemotional states (Sefton, Yarar, Berry, & Pascoe, 
2010). Licensure for massage therapists is currently required 
in 44 states and the District of Columbia; 4 additional states 
have introduced legislation for the licensure of massage ther-
apists. A national certification examination was put in place 
in 1992, and has been adopted by many states as their licens-
ing examination.

Pressure-point therapies are used to reduce pain and to 
treat other diseases. Release points, which include oriental 
meridians, and neurological release points have pressure 
applied to them by the therapist’s fingers. Pressure-point 
therapies include reflexology, both hand and foot; tradi-
tional Chinese massage, of the hand, palm, and fingers; and 
acupressure, shiatsu being the most widely known.

Craniosacral therapy is a gentle, light-touch (pressure 
usually does not exceed 5 g of force), noninvasive manipula-
tive technique that was developed from the work of William 
Sutherland, DO; he based his “cranial osteopathy” on the 
essential feature of the constant rhythmic motion associated 
between the central nervous system and associated struc-
tures (the cranial structure, internal cranial membranes, 
dural tube, spinal column to the sacrum), and his belief 
in the importance of this motion to life and health. Gentle 
manipulation of the skull eases pressure and increases the 
mobility of the cranial bones, which allows for remodel-
ing and enhanced adaptation and functioning. In the late 
1970s, John Upledger, DO, investigated the scientific basis 
of the craniosacral system, and from this research devel-
oped CranioSacral Therapy™, which goes beyond the work 
of Sutherland and focuses on manipulating the underlying 
membranes. CranioSacral Therapy is used to evaluate and 

disease prevention, and acute and chronic conditions. 
Homeopathy was widely practiced in the United States until 
the early 1900s, when guidelines for funding medical schools 
approved by the American Medical Association were put 
forward. It remained widely practiced in other countries, 
and has gained some popularity again in the United States. 
However, homeopathic approaches have not been shown 
to afford any benefit beyond a placebo effect (Ernst, 2010). 
Regardless, they are considered generally harmless outside 
of the economic effect of purchasing an ineffective product.

Herbal products have also experienced a resurgence in 
use, with more than 16% of Americans currently using these 
products. Herbal remedies are natural pharmaceutical prod-
ucts, from plant or animal origin, studied by pharmacogno-
sists. Documented use of herbal remedies dates back to the 
year 78 CE and perhaps even earlier to the Babylonians. 
Herbal products have been used successfully for the treat-
ment of many disease states and were the primary source 
of pharmaceuticals until only a few decades ago. Several 
antibiotics, digoxin, quinine, insulin, and many other phar-
maceuticals are still derived from natural sources.

However, the market for herbal remedies is not the 
same as for those products made available through Food 
and Drug Administration (FDA)-approved sources. 
Rather, most herbal products are marketed as food 
supplements and sold through health food stores, mail 
order advertisements, and infomercials. Although many 
of these products may have a therapeutic benefit, several 
also have the potential for severe, if not life-threatening, 
toxicity. Additionally, herbal products are not required 
to have childproof packaging and do not undergo purity 
testing. Many products are imported from the Far East 
and have been known to be contaminated, mislabeled, 
and adulterated with other products. In some cases, 
herbal products have been adulterated with synthetic 
pharmaceuticals to increase their yield in the market, 
obliterating the whole concept of natural products. More 
data are becoming available on the safety and toxicity of 
these products and primary care providers should stay 
abreast of new developments in this area. Patients must 
also be cautioned regarding the potential toxicity of some 
of these agents.

Naturopathic medicine was developed in the early 
1900s, but declined shortly thereafter because of the belief 
that disease could be eradicated through the use of pharma-
ceutical drugs rather than natural therapies. It has also seen 
a resurgence in the past three decades, and today reflects 
an integration of natural therapies that may include botani-
cals, nutrition, homeopathy, acupuncture, traditional orien-
tal medicine, hydrotherapy, and naturopathic manipulative 
therapy with conventional medical science and standards 
of care. Research in this area has focused on natural treat-
ments for women’s health problems.

The use of a practitioner’s hands for either touch or 
manipulation can be traced back to the earliest days of 
health care. Manual healing methods include approaches 
such as chiropractic manipulation, massage therapy, pres-
sure point therapy, and craniosacral therapy.
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primary care. While the activities described in this chapter 
have been extensive, providers are encouraged to under-
take as many of these activities as time permits in a rou-
tine health visit. In many cases, the choice of topics can be 
limited by age group or special population. In cases where 
many important areas must be discussed but time is limited, 
the provider is encouraged to enlist other providers, provide 
written information, and use office staff to disseminate the 
promotional activities. Resources for obtaining information 
on health promotion are listed in Table 3.6.
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treat problems involving the brain and spinal cord, such as 
chronic pain, headache, temporomandibular joint syndrome, 
mood disorders, dyslexia, autism, stroke, epilepsy, cerebral 
palsy, dizziness, tinnitus, edema, hypertension, hypoten-
sion, and some muscular conditions. Contraindications to 
craniosacral therapy include acute intracranial hemorrhage, 
intracranial aneurysm, recent skull fracture, and herniation 
of the medulla oblongata.

Therapeutic touch (TT) is a biofield therapy. It is a form 
of energy healing through which the vibrational component 
of the patient’s universal energy field is corrected. Although 
called therapeutic “touch,” actually touching the patient is 
not necessary for this type of energy healing. TT was devel-
oped by Dolores Kreiger, PhD, RN, a nurse educator and 
researcher, and Dora Kuntz, a healer, in 1972. It is a contem-
porary interpretation of ancient healing traditions of laying 
on of the hands and has been practiced for the past 25 years 
by nurses, as well as other health professionals and caregiv-
ers. Treatment begins with the practitioner centering himself 
or herself. Once centered, the practitioner assesses the energy 
field by moving his or her hands gently down the front of the 
patient’s body and then down the back. This is done in one of 
the patient’s energy fields that is 2 to 4 inches away from the 
body. Slowly and smoothly, as if smoothing out a cloth, the 
practitioner moves his or her hands over the patient’s body. 
Through this assessment, the practitioner and patient sense 
each other’s energy fields. Vibrational alterations are assessed, 
and the practitioner then concentrates on directing energy 
to those specific locations. TT is holistic and its outcomes 
encompass multiple aspects of the patient’s health. Specific 
therapeutic intentions of TT include promotion of relaxation, 
pain relief, and general well-being, and reduction of anxiety.

Another ancient approach used to complement, support, 
and enhance allopathic treatments is aromatherapy. Its ori-
gins can be traced back 18,000 years and its use spans every 
continent and many civilizations. During the 1920s, a French 
chemist, Rene Gottefose, coined the term “aromatherapie” 
and revived interest in the use of essential oils. Since that time, 
there has been continued research into the healing properties 
of essential oils. Essential oils are volatile, aromatic substances 
extracted by various methods from natural botanicals. They 
contain a mixture of complex chemicals, and it is from these 
chemicals that an essential oil derives its therapeutic proper-
ties. Essential oils enter the body through the olfactory and 
integumentary systems by inhalation, massage, compresses, 
and baths. Clinical evidence on the effects of aromatherapy 
failed to show any improvement in immunity status, wound 
healing, or pain control among people exposed to two scents. 
It was shown that lemon (considered to be a stimulant) 
appeared to enhance mood, while lavender (thought to be a 
relaxant) had no effect on mood (Kiecolt-Glaser et al., 2008).

 n CONCLUSION

Health promotion, disease prevention, and overall wellness 
strategies are of paramount importance in the practice of 

TABLE 3.6
Selected Resources for the Promotion  
of Health Activities

Agency for Healthcare Research and 
Quality

www.ahrq.gov/

Centers for Disease Control and 
Prevention

www.cdc.gov/

Food and Drug Administration www.fda.gov/

Health Resources and Services 
Administration

www.hrsa.gov

National Institutes of Health http://nih.gov/

Office of Disease Prevention and 
Health Promotion

http://odphp.osophs.dhhs 
.gov/

The National Center for 
Complementary and Alternative 
Medicine (NCCAM)

http://nccam.nih.gov

http://www.ahrq.gov
http://www.cdc.gov
http://www.fda.gov
http://nih.gov
http://odphp.osophs.dhhs.gov/
http://nccam.nih.gov
http://odphp.osophs.dhhs.gov/
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http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/guide/cpsguide.pdf
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/guide/cpsguide.pdf
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/guide/cpsguide.pdf
http://fas.org/sgp/crs/misc/RL32701.pdf
http://assets.opencrs.com/rpts/RL34125_20070809.pdf
http://www.healthypeople.gov/2020/about/new2020.aspx
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/alcohol-misuse-screening-and-behavioral-counseling-interventions-in-primary-care
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/alcohol-misuse-screening-and-behavioral-counseling-interventions-in-primary-care
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/alcohol-misuse-screening-and-behavioral-counseling-interventions-in-primary-care


 n STRATEGIC USE OF RESOURCES

One key aspect of integrated systems in primary care is the 
use of community assessment to guide the strategic use of 
resources. Participation in proactive primary care requires 
that providers know the actual and potential health-related 
problems in the community and know how to secure the 
resources to ameliorate them. Chapter 1 provided a context 
for examining the uncertainty of how systems of care will 
adapt to changes in the contemporary health care market-
place. This chapter promotes the importance of studying the 
community and its resources to meet the needs of people in 
changing care delivery systems.

Primary care providers from all disciplines are challenged 
to work together with their patients to create comprehensive 
primary care networks. Accurate and complete community 
assessment ensures that the picture of available health care 
resources is clear to both patients and providers. Evidence 
of a caring relationship between providers and patients can 
promote the public’s confi dence that resource allocation 
decisions have the potential to promote the primary care 
needs of patients, families, and communities (deChesnay & 
Anderson, 2008; Gorski, 2000).

The meaning of relationship-centered care for the com-
munity as a whole is reviewed, and examples of aggre-
gate-level interventions are identifi ed and discussed in this 
chapter. The Alliance for Health Model is introduced as 
one model that could be helpful for providers to use when 
participating in community assessment—a critical process 
in obtaining appropriate resources for relationship-centered 
primary care delivery (Holzemer, 2014). The often-preferred 
term patient-centered care is used in this chapter with the 
understanding that the relationship sought by the primary 

care provider is often beyond the individual patient, includ-
ing the family and community as well.

 n PATIENT (RELATIONSHIP)-CENTERED 
CARE IN THE COMMUNITY

Primary care providers and patients are responsible for 
creating acceptable plans of primary care. These plans are 
a refl ection of professional caring, which frames patient-
centered care. Patient-centered care respects and promotes 
the work of both the patient and the provider to improve 
health (Public Health Leadership Society, 2002; Thomas, 
2004). These relationships are displayed at the community 
level in the form of aggregate data, or health indicators on a 
population level (Truglio-Londrigan, Singleton, Lewenson, 
& Lopez, 2013).

Aggregate health indicators include variables such 
as morbidity, mortality, clean air standards, statistics 
on civil disobedience and unrest, family and community 
violence rates, and patterns of providing primary care to 
groups of people who cannot pay for care. Each commu-
nity will have similar and different health indicators that 
refl ect an aggregate level of wellness. Healthy communi-
ties are those where people, families, groups, and larger 
aggregates can work in harmony to create the primary 
care systems (with providers) that meet the needs of the 
public (Hickey & Brosnan, 2012; Singleton & McLeod-
Sordjan, 2013).

Primary care occurs within the relationship that devel-
ops between a health care provider or health care team and 
a patient, family, group, or community (the care recipi-
ent). The outcomes of these relationships are intended to 
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Evidence of Patient-Centered Care

The primary care provider in this situation has a challenge 
to make sure that Ms. Daren is competent to make decisions 
about her care. The primary care provider should assess  
Ms. Daren for confusion, depression, or a neurological defi-
cit that could impair judgment, review medication combina-
tions that could affect pain relief or ease of respirations, and 
verify Ms. Daren’s decision with family members to elicit 
their support. The primary care provider then sets up home 
care services that will support the decision of Ms. Daren to 
stay at home and makes a referral for hospice services as 
needed.

These situations reflect the dynamic relationships 
between patients and their care providers. Patient–pro-
vider relationships extend to the community as a whole 
as primary care providers implement population-focused 
activities to improve the health of the public. Primary 
care providers should participate in creating a plan, in 
partnership with the public, that outlines how to allocate 
resources that will maintain the health of the community 
(Association of State and Territorial Health Officials, 
2013; Holzemer & Belcher, 2014; Thomas, 2004). A 
community may need more health-related teaching about 
issues important to the community. Resources might be 
needed, for example, to screen for or treat an emerging 
communicable disease.

 n SITUATION 2: MR. WHITE CHOOSES  
TO KEEP INJECTING DRUGS

Mr. White is under the care of a primary care provider to 
monitor his diabetes and methadone maintenance. He is 
thought to be an active injection-drug user and is not fol-
lowing diabetic dietary guidelines even though he has access 
to government food coupons.

Evidence of Patient-Centered Care

The primary care provider facilitates getting Mr. White 
placed in drug rehabilitation. After many meetings with 
the interprofessional team, the primary care provider is 
unsuccessful in helping him participate more fully in his 
health care; Mr. White rejects drug rehabilitation. The 
primary care providers make every effort to invite Mr. 
White back into a more full therapeutic relationship, 
when he continues to come to the primary care clinic for 
episodic, sporadic care. The primary care staff members 
assisted the patient’s closest friends and relatives in cop-
ing with Mr. White’s decision to not enter a recovery 
program. They are referred to social services and psy-
chological counseling to assist them in coping with the 
patient’s decision.

heal or move the patient (and the community as a whole) 
toward improved health. The definition of healing or 
health differs according to patients’ cultural or ethnic and 
spiritual beliefs as well as their experience in getting their 
health care needs met. The overall success that people, 
families, and groups have in meeting their health needs as 
a whole provides a picture of the health of a community.

Patient-centered care respects the needs of patients and 
is within the legal and ethical mores of society. Providers 
use standards of care if the patient cannot make his or her 
ethical and legal wishes for care known. The following two 
situations examine the relationships between patients and 
providers. The relationships are examples of interactions on 
a one-to-one level. To reiterate, the overall sum of relation-
ships between providers and patients is one way to illustrate 
a community’s health. Community assessment, discussed 
later in this chapter, is a strategy to monitor the health of 
the relationships between the aggregate of patients and care 
providers.

In Situation 1, the primary care provider is working 
with a patient who does not want to continue conven-
tional treatment for her illness. The interaction between 
this provider and the patient can have an impact on the 
community. Allowing patients as a group to control 
decision making about care could be the first step in, 
for instance, negotiating hospice services for a growing 
elderly population, creating legislation to expand home 
care benefits for patients at the end of life, and chang-
ing the curricula in primary care programs to emphasize 
patient self-determination.

In Situation 2, the patient continues to inject drugs and 
does not follow the health care goals set by him and the pro-
vider. The patient participates only sporadically in health 
care services, failing to establish a sound relationship with 
the provider because of his addictive behavior. Primary care 
providers are responsible for maintaining some level of a 
relationship even when the patient is not participating in his 
or her care. A population-focused intervention that could 
develop from a situation where provider–patient relation-
ships are not working could include implementing a street-
based mobile health care service, increasing the cadre of 
drug addiction counselors to provide more support to the 
drug-addicted population, and developing a system of rec-
reation activities to discourage drug use in neighborhoods 
where prevalence is high.

 n SITUATION I: MS. DAREN IS READY TO DIE

Ms. Daren is a 65-year-old widow who is ready to die. 
Her primary care provider is optimistic that Ms. Daren 
will want to enjoy life more once her chronic obstructive 
pulmonary disease (COPD) is better controlled by medi-
cation. Ms. Daren refuses to enter the hospital and wishes 
to be maintained at home on low-dose oxygen therapy 
alone. Ms. Daren has a living will that reflects her wishes.
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Components of the Alliance 
for Health Model

The fi ve components of the model represent core areas for 
assessment:

 n Community-based needs
 n Care-management techniques
 n Infl uences on resource allocation decisions
 n Expertise of the interprofessional team
 n Validation of services by the patient

The Alliance for Health Model, shown in Figure 4.1, 
helps providers to view health concerns beyond a narrow, 
one-discipline perspective. Each of the fi ve components 
of the model is considered essential for working in the 
community and making proper clinical judgments about 
the care that patients need. The fi rst three components 
represent the core of patient concerns. The last two com-
ponents stress the important components of provider and 
patient involvement in the process. Primary care provid-
ers play a role in assessing each of the fi ve essential com-
ponents, although different providers will have special 
skills in one or more areas. Figure 4.2 represents these 
roles as they relate to the care of patients in primary care.

COMMUNITY-BASED NEEDS

Community-based needs include but are not restricted to 
the assessment and analysis of the sources of information 

 n ROLE OF COMMUNITY ASSESSMENT 
IN PRIMARY CARE

The relationships of primary care providers and patients 
on the whole can be examined through community assess-
ment. The results of the community assessment, a pic-
ture of the community’s health, can be used to allocate 
resources to improve the health of the community. The 
Alliance for Health Model provides one blueprint to help 
students and primary care providers understand compo-
nents of community health assessment and care delivery. 
This model offers a view of health and illness that incor-
porates the health care needs of the community as well 
as the process of obtaining suffi cient resources to support 
systems of care delivery.

The Alliance for Health Model identifi es the relation-
ship between the provider and the care recipient as criti-
cal to successful care delivery. Over time, providers and 
patients develop relationships that allow for sound, cost-
effective decision making when these relationships foster 
cooperation. Primary care providers may not actually con-
duct a community assessment, but need to be aware of the 
data that are collected, and may be of critical importance 
to them as they plan and develop care strategies. Providers 
depend on community assessment data provided by state, 
territorial health departments, the census, and regional 
assessment projects (National Center for Health Statistics, 
2011–2013).

COMMUNITY-
BASED NEEDS

SYSTEMS OF CARE
MANAGEMENT

RESOURCE ALLOCATION

VISION OF THE
CLIENT

EXPERTISE OF THE
PROVIDER/

INTERDISCIPLINARY TEAM

FIGURE 4.1

The Alliance for Health Model for 
community health assessment and care 
delivery.

Source: From Holzemer (2014).
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time. The major infl uences on how health care resources 
are allocated are associated with care-management tech-
niques and the volume and complexity of community-
based needs.

When the resources to provide care are limited, ration-
ing of high-technology care is required to provide a more 
comprehensive level of care. Care providers and recipients 
need to discuss how limited resources should be allocated 
in an ethical way. Without a guarantee of services (i.e., 
national health plan) and with the free market, a two- or 
multiple-tiered system of health care will exist: People with 
fi nancial means will have one level of care, and the poor will 
have another.

Primary care providers are partly responsible for the 
resources they allocate to provide care. Variables such as 
budget restrictions, the mission of organizations, and the 
preferences of more traditional gatekeepers (i.e., admin-
istrators, physicians) all affect the resource allocation 
decisions of primary care providers. However, the infl u-
ences on resource allocation do not absolve primary care 
providers from the responsibility of providing resources 
to their patients appropriately. When systems allocate 
resources unfairly, providers have the responsibility to 
work to correct these systems.

The way patients are referred in the use of community 
resources is critical. Providers need to make sure that refer-
ring the patient to community resources is not a negative 

found in Table 4.1. Needs are identifi ed by formal study 
of the community in a community assessment, as well as 
through the long-term relationship developed between pro-
fessionals and the public. The way community-based needs 
are met or not met is a refl ection of how professionals and 
the public manage care and allocate resources. Because 
each community has unique health care needs, primary care 
providers must reevaluate their assessment of community 
needs frequently.

CARE-MANAGEMENT TECHNIQUES

The management of health care is a complex phenom-
enon and includes the variables listed in Table 4.1. 
 Care-management techniques develop and change accord-
ing to the evolution of health care problems (community-
based needs) and decisions about how populations allocate 
resources. Various communities may manage care differ-
ently; primary care providers need to be fl exible about how 
they approach care-management issues.

INFLUENCES ON RESOURCE ALLOCATION DECISIONS

A number of variables infl uence resource allocation deci-
sion making; some of these variables are listed in Table 
4.1. In any community, one or more of these variables 
may infl uence resource allocation decisions at the same 

Involvement in the
alliance for health as
an informed partner

VISION OF THE
CLIENT

– Patterns of resource allocation
– Values/beliefs of the public
– Reliance on government funding
– Influence of special interest 
   groups
– Patterns of insurance coverage

RESOURCE ALLOCATION
– Mix of client problems
– Expectations of the public 
   for care
– Competence of health care 
   professionals
– Accepted standards of care
– Use of interdisciplinary
   plans of care

SYSTEMS OF CARE
MANAGEMENT

– Patterns of  morbidity/
   mortality
– Demographics
– Environmental concerns
– Public services
– Aesthetics
– Health-related facilities

COMMUNITY-BASED
NEEDS

– Care provider
– Team member
– Community partner

EXPERTISE OF THE PROVIDER/
INTERDISCIPLINARY TEAM

FIGURE 4.2

The Alliance for Health Model in detail.

Source: From Holzemer (2014).
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defining safe and prudent care. The standard of care must 
reflect regional or national research-based best practices.

 n THE RELATIONSHIP BETWEEN  
THE ALLIANCE FOR HEALTH MODEL  
AND EVIDENCE-BASED CARE

The Alliance for Health Model is closely related to the essen-
tial components of evidence-based care in three ways. First, 
the core of community-based needs—systems of care manage-
ment—influences resource allocation decisions and should be 
grounded in the appropriate qualitative or quantitative research 
findings. For example, research information on the spread of 
methicillin-resistant Staphylococcus aureus (MRSA), or the 
prevalence of multiple chronic conditions directly informs the 
core of safe and effective care (Agency for Healthcare Research 
and Quality, 2013; Ward & Schiller, 2013).

In addition to research, to inform the core of safe and 
effective care, the Alliance for Health Model requires that 
the expertise of the interprofessional team and validation 
of services by the client are the two variables that place the 
health care event in proper context (Holzemer, 2014). It 
takes time for the elements of problem assessment, expertise 
of the provider, and needs of the client to come together. 
The movement of the “relationship” in patient-centered care 
to a mature exchange allows the provider and the patient 
to improve their efforts to move toward, and maintain, the 
highest level of health. The gold standard of research is 
complemented by the delivery of patient-centered care.

 n COMPARISON OF TWO COMMUNITIES

Table 4.2 uses the components of the Alliance for Health 
Model for community assessment to compare a fictitious 
inner-city community and a fictitious rural community. In 
this example, the inner-city community is made up of many 
city census tracts; the rural community has borders that rep-
resent large geographic areas. Each of the components of 
the assessment reflects aspects of health or illness of the two 
communities. The communities have very different prob-
lems that require different solutions.

The comparison of the inner-city community with the 
rural community reveals few similarities. The states of 
health, support networks, and use of resources are very 
different. The successful primary care provider approaches 
each community as a unique set of problems and poten-
tials. Strategies of intervention may vary, but the focus 
on improving health by strengthening the relationships 
between providers and patients is central to working with 
both communities.

Population-focused interventions for the inner-city com-
munity could include:

 n Holding community discussion groups led by leaders 
of the houses of worship and lay caregivers

experience that could adversely affect primary care. Providers 
should not refer patients to resources that have not been vali-
dated as appropriate from financial, cultural, and functional 
perspectives. It is the responsibility of providers to evaluate 
the community resources being used by their patients.

EXPERTISE OF THE INTERPROFESSIONAL TEAM

The expertise of the interprofessional team depends on the 
involvement of all disciplines giving care. Although each 
team member will be somewhere on the continuum between 
expert and novice, the team as a whole needs to be competent 
to care for the public’s health. With varied expertise, the team 
will have the resources to make referrals within and outside 
the group. Team members need to work together successfully 
to make a positive difference in the care people receive.

VALIDATION OF SERVICES BY THE PATIENT

Health care services must be available, accessible, afford-
able, appropriate, adequate, and acceptable (Krout, 1994). 
Only patients can validate health-related services as being 
those that they want or need. Certain vulnerable popula-
tions, such as prisoners, children, and people with severe 
disabilities, need to have others act for them to validate ser-
vices. If it is impossible to validate services with the patient 
or his or her health care proxy, the provider should offer 
services that reflect a general standard of care. Standards 
are generated by professionals who are charged with 

COMMUNITY-BASED NEEDS

Patterns of morbidity and mortality
Demographics (age, gender, education level, income, housing)
Environmental concerns
Public services (fire, police, sanitation, education, recreation, sports)
Aesthetics (art, music, culture, religion)
Health-related facilities (hospitals, community-based organizations, 

faith-based communities, subacute and custodial facilities, public 
health facilities, home care organizations)

CARE-MANAGEMENT TECHNIQUES

Mix of patient problems
Expectations of the public for care
Competence of professionals
Accepted standards of care
Use of interprofessional care plans or action plans

INFLUENCES ON RESOURCE ALLOCATION DECISIONS

Patterns of resource allocation
Values and beliefs of the population
Reliance on local, regional, and federal government funding
Influence of special-interest groups on resource allocation decisions
Patterns of insurance coverage

TABLE 4.1

Details of Variables in the Categories 
of Community-Based Needs, Care-
Management Techniques, and Influences 
on Resource Allocation Decisions
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TABLE 4.2 Assessment of an Inner-City Community and a Rural Community

VARIABLE COMMUNITY A COMMUNITY B

Community-Based Needs Inner-City Community Rural Community

Patterns of morbidity and 
mortality

The major causes of death and illness are HIV 
disease, violence, injection-drug use, and 
heart disease. Poor eating and exercise pat-
terns are related to a sense of apathy and 
hopelessness in the community. Incidence of 
hypertension and high cholesterol levels are 
above state and national levels.

Major causes of illness and disability are cerebrovascular 
accident, cardiovascular problems, diabetes mellitus, 
and trauma from farm equipment and motor vehicle 
accidents.

Demographics (age, gender, 
education level, income, 
housing)

One-fifth of residents do not live to the age of 
25 years. One-third are high-school dropouts 
and 45% live in subsidized housing. The 
unemployment rate is 60%.

The majority of residents older than 70 years are women 
on fixed incomes. Residents younger than 65 years 
engage in farming and service-related occupations. 
Eight percent are college graduates; 67% completed 
high school.

Environmental concerns Twenty percent of the public housing does not 
meet inspection codes. The general com-
munity spaces are not considered safe after 
sunset. The last major business in the area 
was closed for improper waste disposal.

Farmhouses and in-town homes are clean but sparsely 
decorated. Fresh-water wells provide the majority of 
drinking water. Most residents plant gardens for food. 
Regulation of pesticides is limited.

Public services (fire, police, 
sanitation, education, 
recreation, sports)

Emergency medical services (EMS) response 
time is twice that of the city as a whole. 
Government services are lacking in many 
areas and satisfaction with services is poor. 
An evening sports program for children 
younger than 16 years is very popular and 
includes door-to-door transportation.

Health-related services (i.e., ambulance, first aid) are 
provided by trained volunteers. Recreation and sports 
activities are primarily related to what is available on 
radio and television. The centralized school district cov-
ers a 30-mile area.

Aesthetics (art, music, culture, 
religion)

The neighborhood houses of worship provide 
the primary aesthetic support and socializa-
tion of new residents into the community.

A city large enough to support a museum and music 
hall is 250 miles away. A movie theater provides some 
entertainment for the community.

Health-related facilities (hos-
pitals, community-based 
organizations, etc.)

The geographic area has one 450-bed city-run 
acute care facility and two public health 
clinics (sexually transmitted disease and 
maternal–child care). There are no elder-care 
or psychiatric facilities in the community.

A skilled nursing facility and an emergency center are 
located in the community. Acute/intensive hospital care 
is located 75 miles away. Limited home care is provided 
by the public health department.

Systems of Care Management

Mix of client problems HIV and injection-drug use problems are twice 
the regional average. The community is con-
sidered the most dangerous in the category 
of violence to others.

Health problems are compounded among the under- 
or uninsured. Spousal abuse is thought to be 15% 
lower and depression 25% higher than that in larger 
communities.

Expectations of the public 
for care

The community has a general feeling of apathy 
and hopelessness related to getting the care 
they need. Lay caregivers using herbal thera-
pies provide some care in makeshift clinics.

Care expectations are restricted to the services that are 
available. Some people use fewer services because of 
long travel and the related loss of income.

Competence of professionals The majority of primary care providers have 
extensive experience. The acute care provid-
ers have a 33% turnover rate. Lay community 
workers have an extensive orientation and 
evaluation program.

Twenty percent of the providers in the skilled nursing 
facility have formal geriatric certification. Primary care 
providers are difficult to attract and retain because of 
geographic isolation.

(continued)
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VARIABLE COMMUNITY A COMMUNITY B

Community-Based Needs Inner-City Community Rural Community

Systems of Care Management (cont.)

Accepted standards of care The Joint Commission has placed the hospital 
on warning to lose accreditation because of 
unmet standards in obstetric care. The public 
health department has full accreditation from 
the Community Health Accreditation Program 
(CHAP).

The retirement facility is licensed by the state to operate. 
Complex care is usually not managed in the community; 
some members of the community are hesitant to report 
symptoms for this reason.

Use of interprofessional care 
(or action) plans

The quality care management team of the munici-
pal hospital system is implementing interprofes-
sional care plans in all areas except HIV care 
and psychiatric care.

Some providers feel that the care requirements 
in these areas are changing so rapidly that 
care guidelines are not useful for these 
patients.

The geographic space between providers limits the use of 
interprofessional plans of care. Referral from provider to 
provider is the standard of practice.

Influences on Resource Allocation

Patterns of resource allocation The inner-city community relies on services that 
require city budget approval yearly.

The area’s residents are very conservative with resources. 
Residents have little influence on obtaining resources at 
the state level because of budgetary problems.

Values and beliefs of the 
population

The community relies on the leaders of their 
houses of worship for direction.

People in the rural area are politically conservative. 
Traditional family structures are valued by the residents.

Reliance on government 
funding

Funding for inner-city activities will soon be incor-
porated into block grants. Residents are suspi-
cious about who will act as their advocates.

The community has basic needs covered by Medicare and 
Medicaid.

Influence of special-interest 
groups on resource 
allocation

The inner city provides little special-interest 
concerns except for developers who want 
to displace residents for more business 
development.

Conservative religious groups live in the rural area. Many 
attempts have been made to influence the primary and 
secondary school curricula with religious beliefs.

Patterns of insurance 
coverage

Sixty-six percent of residents are not insured. The residents rely on Medicare and Medicaid to support 
their health-related needs.

Expertise of the Interprofessional Team

Primary care providers in this community are 
expert providers, but the high turnover rate 
makes team cohesiveness problematic.

The community cannot support many specialists. The few 
primary care providers are well credentialed.

Validation of Services by the Patient

As previously noted, the community (as patient) 
has little sustained interaction with primary care 
providers.

Town meetings to give health updates are well attended. 
Changes in service delivery are advertised in many local 
newspapers.

 n Funding an antiviolence project (sponsored by local 
businesses) that is developed by members of the com-
munity to foster cooperation between segments of the 
community

 n Developing a citizen patrol in high-crime areas
 n Implementing a multiple-neighborhood immuniza-
tion project to improve immunization rates before 
children reach school age

 n Organizing a summer camp program for preadoles-
cents to foster reproductive responsibility

Population-focused interventions for the rural commu-
nity lacking access to primary care services could include:

 n Inviting representatives from other rural areas to dis-
cuss issues such as providing support services for the 
community’s elderly

TABLE 4.2 Assessment of an Inner-City Community and a Rural Community (continued)
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 n Establishing an agreement with health-related schools 
(i.e., nursing, medicine) to set up a local primary 
care services network for people in underserved geo-
graphic areas

 n Implementing a fi rst-aid training workshop for each 
segment of the community

 n Promoting the development of a plan for water stor-
age in the event of well contamination

 n Creating a network of friendly lay visitors to provide 
unskilled respite care for families with elderly mem-
bers at home

 n USING COMMUNITY RESOURCES TO 
IMPROVE THE HEALTH OF THE PUBLIC

Each community has resources to assist in providing pri-
mary care to patients. Finding the resources can be a chal-
lenge because sources of material and information change 
rapidly. The most important goal for the provider is to give 
the patient accurate and useful information. Although this 
sounds basic, many patients complain about the diffi culty 
in obtaining resources that are useful. Figure 4.3 provides a 
visual guide for using community-based resources. Table 4.3 
provides guidelines for using community-based resources.

Lists of resources should be kept for patient use. Table 
4.4 provides some examples of resources that providers or 
patients may use, including caregiver resources, audiovi-
sual community resources, publications, and newsletters. 
Providers should keep in mind that after the patient reviews 

Verify Services

GUIDELINES FOR USING
COMMUNITY-BASED

RESOURCES

Explore Consumer-
Based Resources

Inquire about
Accreditation/Quality

Assurance Status

Explore Patient
Recommendations

Make Sure
Information Stock Is

Current

Examine Material for
Accuracy and
Applicability

FIGURE 4.3

Using community-based resources.

1.  Make sure that the community-based agency/organization 
provides the services as described in any advertising material. 
The agency should be able to describe clearly the services it 
provides, including duration and cost.

2.  Create a list of patients who are using or have used the 
services. Contact them periodically to evaluate services. 
Get permission for new users to call patients for their 
recommendation.

3.  Investigate consumer-based information services and 
organizations that provide support to patients. An example 
of a free medical library is: National Institutes of Health—
National Library of Medicine; website: www.nlm.nih.gov

4.  Inquire about accreditation/quality assurance status for direct 
care providers:

(a) Community Health Accreditation Program (CHAP)
1275 K Street, N. W. Suite 800
Washington, DC 20005
Phone: 202–862-3413
Fax: 202–862-3419
E-mail: info@chapinc.org
Website: www.chapinc.org
CHAP accredits home care, community health agencies, 

hospice, and medical equipment services, and other 
services.

(b) The Joint Commission
1 Renaissance Boulevard
Oak Brook Terrace, IL 60181
Phone: 630–792-5000
Fax: 630–792-5005
Website: www.jointcommission.org
The Joint Commission accredits hospital-based home care 

departments, ambulatory care, behavioral health care, 
health care networks, and clinical laboratory services, 
and provides certifi cation for Primary Care Medical Home 
(PCMH).

(c) National Committee for Quality Assurance (NCQA)
1100 13th Street, N.W. Suite 1000
Washington, DC 20005
Phone: 202–955-3500
Fax: 202–955-3599
Website: www.ncqa.org
NCQA accredits health plans, accountable care organiza-

tions, and managed care organizations.

5.  Examine written material for accuracy of information, literacy 
concerns, and appropriateness from a cultural perspective. 
Local schools of nursing, social work, and patient education 
programs may be willing to work on such projects as part of 
the educational experience.

6.  Order minimal amounts of printed material to decrease 
waste if the material becomes dated. This is especially true of 
material related to drug dosages and experimental treatment 
regimens. One resource for materials developed specifi cally for 
consumers is: www.publications.USA.gov

    The Consumer Information Catalog of free and low-cost 
publications is of professional and consumer interest. Topics 
are health related and consumer friendly.

TABLE 4.3
Guidelines for Using Community-Based 
Resources

http://www.nlm.nih.gov
mailto:info@chapinc.org
http://www.chapinc.org
http://www.jointcommission.org
http://www.ncqa.org
http://www.publications.USA.gov
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TABLE 4.4 Caregiver Resources, Audiovisual Resources, Publications, and Newsletters

CAREGIVER RESOURCES

National Association of Hospital Hospitality Houses
P.O. Box 1439
Gresham, OR 97030–4271
Phone: 800-542-9730; 503-328-9294
Fax: 828-253-8082
E-mail: helpinghomes@nahhh.org
Website: www.nahhh.org
Description: A nonprofit corporation serving facilities that provide lodging and other supportive services to patients and their families when con-

fronted with medical emergencies.

AUDIOVISUAL COMMUNITY RESOURCES

Academy for Educational Development (AED)
1825 Connecticut Avenue Northwest
Washington, DC 20009
Phone: 202-884-8978
Fax: 202-884-8997
Website: www.aed.org
Description: The AED’s mission is to make a positive difference in people’s lives by working in partnership to create and implement innovative solu-

tions to critical social and economic problems. The AED works in all the major areas of human development, with a focus on improving educa-
tion, health, and economic opportunities for the least advantaged in the United States and developing countries throughout the world.

Alexander Graham Bell Association for the Deaf and Hard of Hearing
3417 Volta Place, N.W.
Washington, DC 20007
Phone: 202-337-5220
Fax: 202-337-8314
E-mail: info@agbell.org
Description: The Alexander Graham Bell Association for the Deaf and Hard of Hearing helps families, health care providers, and education profes-

sionals understand childhood hearing loss and the importance of early diagnosis and intervention. Through advocacy, education, research, and 
financial aid, Alexander Graham Bell helps to ensure that every child and adult with hearing loss has the opportunity to listen, talk, and thrive in 
mainstream society.

Fanlight Productions
c/o Icarus Films, 32 Court Street, 21st Floor
Brooklyn, NY 11201
Toll-free: 800-876-1710
Phone: 718-488-8900
Fax: 718-488-8642
E-mail: info@fanlight.com
Description: Fanlight Productions is a leading distributor of innovative film and video works on the social issues of our time, with a special focus on 

health care, mental health, professional ethics, aging and gerontology, disabilities, the workplace, and gender and family issues.

Films for the Humanities and Sciences
132 West 31st Street, 17th Floor
New York, NY 10001
Phone: 800-322-8755
Fax: 800-678-3633
E-mail: custserv@films.com
Description: As the leading provider of media for higher education, Films for the Humanities and Sciences creates and distributes world-class 

academic content for discerning educators. Films for the Humanities and Sciences is widely recognized as having the broadest and deepest range 
of content available.

Health EDCO
P.O. Box 21207
Waco, TX 76702-1207
Phone: 254-776-6461
Toll-free: 855-510-6720
Toll-free fax: 888-977-7653
Description: As a leading health education company since 1969, Health EDCO has been providing educators with the freshest, most inventive 

health education products available.

(continued)

mailto:helpinghomes@nahhh.org
http://www.nahhh.org
http://www.aed.org
mailto:info@agbell.org
mailto:info@fanlight.com
mailto:custserv@films.com
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TABLE 4.4 Caregiver Resources, Audiovisual Resources, Publications, and Newsletters (continued)

KramesStayWell
780 Township Line Road
Yardley, PA 19067
Phone: 800-333-3032 or 267-685-2500
Fax: 866-722-4377
E-mail: help@kramesstaywell.com
Description: KramesStayWell was established in 2011 when Krames Patient Education and StayWell Custom Communications united to become the 

largest provider of interactive, print, and mobile patient education solutions, consumer health information, and population health management 
communications in the country.

NIMCO, Inc.
102 Hwy. 81 North 
P.O. Box
Calhoun, KY 42327
Phone: 270-273-5000
Toll-free: 800-962-6662
Fax: 270-273-5844
E-mail: info@nimcoinc.com
Website: www.nimcoinc.com
Description: NIMCO, Inc., is a company that provides products for various prevention campaigns including Red Ribbon Week and Fire Safety 

Week. Our products are developed with positive messages to support and encourage drug prevention campaigns in your school or com-
munity as well as other prevention campaigns including Tobacco Prevention, Alcohol Prevention, Character Building, Violence Prevention, 
Nutrition and Health.

Parlay International
712 Bancroft Road #505
Walnut Creek, CA 94598
Tel.: 800-457-2752
Fax: 925-939-1414
Website: www.parlay.com
Description: A comprehensive collection of self-care procedures and wellness topics. Product categories: Life Skills, General Health, Family 

Wellness, Youth Wellness, Substance Abuse, Disease Prevention and Care, Interpersonal Skills, Productivity and Leadership, Office Safety, 
Working Safety, and General Safety.

Venture Publishing, Inc.
1999 Cato Ave.
State College, PA 16801
Phone: 814-234-4561
Fax: 814-234-1651
Website: www.venturepublish.com
Description: For three decades, we have been publishing Books That Matter in Recreation and Leisure Studies; Therapeutic Recreation; Activity 

Programming; Public, Private, and Commercial Recreation; and Long-Term Care. Our company was founded with the belief that the quality of 
books in these fields was critical to both intellectual growth and professional practice.

Wisconsin Clearinghouse for Prevention Resources
University Health Services/UW-Madison
33 East Campus Mall, #8104, Rm 8201
Madison, WI 53715-1381
Toll-free: 800-248-9244
Phone: 608-262-9157
Fax: 608-262-6346
Website: www.wiclearinghouse.org
Description: What We Do—We inform and inspire people to use the power of their voices to mobilize change for healthier communities. We do 

this by: Telling Stories, Training and Modeling Effective Communication Strategies, and Providing Tools for Policy, Systems, and Environmental 
Change.

(continued)
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TABLE 4.4 Caregiver Resources, Audiovisual Resources, Publications, and Newsletters (continued)

PUBLICATIONS/NEWSLETTERS/RESOURCES

National Council on Aging
1901 L Street, NW, 4th Floor
Washington, DC 20036
Phone: 202-479-1200
Website: www.ncoa.org/
Description: The National Council on Aging (NCOA) is a nonprofit service and advocacy organization headquartered in Washington, DC. We are a 

national voice for older Americans and the community organizations that serve them. We bring together nonprofit organizations, businesses, and 
government to develop creative solutions that improve the lives of all older adults. We work with thousands of organizations across the country 
to help seniors find jobs and benefits, improve their health, live independently, and remain active in their communities.

National Rural Health Association
4501 College Blvd, #225
Leawood, KS 66211-1921
Phone: 816-756-3140
Fax: 816-756-3144
E-mail: mail@NRHArural.org
Website: RuralHealthWeb.org
Description: The National Rural Health Association is a national membership organization with more than 20,000 members whose mission is to 

provide leadership on rural issues through advocacy, communications, education, and research. NRHA membership consists of a diverse collec-
tion of individuals and organizations, all of whom share the common bond of an interest in rural health.

Human Rights Campaign (HRC)
1640 Rhode Island Ave. NW
Washington, DC 20036-3278
HRC Front Desk: 202-628-4160
TTY: 202-216-1572
Toll-Free: 800-777-4723
Fax: 202-347-5323
Website: www.hrc.org
Description: The Human Rights Campaign is a force of more than 1.5 million members and supporters nationwide. As the largest national lesbian, 

gay, bisexual, and transgender (LGBT) civil rights organization, HRC envisions an America where LGBT people are ensured of their basic equal 
rights, and can be open, honest, and safe at home, at work, and in the community.

United Nations Enable—Development and Human Rights for All
Website: www.un.org/disabilities
Description: The Enable Newsletter is prepared by the Secretariat for the Convention on the Rights of Persons with Disabilities (SCRPD) at the 

United Nations Department of Economic and Social Affairs (DESA) with input from UN offices, agencies, funds, and programs, as well as from 
civil society.

World Health Organization (WHO)
Website: www.who.int/publications
www.who.int/topics
Description: Various publications and links to WHO projects, initiatives, activities, information products, and contacts, organized by health and 

development topics.

National Environmental Health Association (NEHA)
720 S. Colorado Blvd., Suite 1000-N
Denver, CO 80246-1926
Phone: 303-756-9090
Fax: 303-691-9490
E-mail: staff@neha.org
Website: www.neha.org
Description: Drawing on the original effort that led to the creation of NEHA, the association today stands as a strong professional  

society with over 4,500 members across the nation. Clearly, NEHA’s mission, “to advance the environmental health and protection  
professional for the purpose of providing a healthful environment for all” is as relevant today as it was when the organization  
was founded.

http://www.ncoa.org
mailto:mail@NRHArural.org
http://www.hrc.org
http://www.un.org/disabilities
http://www.who.int/publications
http://www.who.int/topics
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http://www.neha.org
http://RuralHealthWeb.org
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expenses for people who are 65 years of age or older or are 
disabled. Medicaid (Title XIX of the Social Security Act) 
is a federally aided, state-operated, and state-administered 
program to provide health services for low-income persons. 
States determine patient eligibility, payment rates for pro-
viders, and administrative policies and procedures.

Up-to-date information on Medicaid is available from 
Medicaid.gov, a federal government website managed by 
the Centers for Medicare and Medicaid Services. The site 
provides information about eligibility, application for the 
Children’s Health Insurance Program (CHIP), fi nding a 
provider, prescription drug information, and state inno-
vations (www.medicaid.gov/Medicaid-CHIP-Program-
Information/By-State/By-State.html). Figure 4.4 shows 
the increase in enrolled participants, and the increased 
federal and state costs of the program, from the Medicaid.
gov site. The increase in enrollees is a refl ection of factors 
that may include better treatment of conditions, the chro-
nicity of some conditions like HIV–AIDS, and sensitivity 
to improving the treatment of behavioral health issues in 
children and adolescents. The impact on the population 
needing care related to the Affordable Care Act is yet to 

the material, he or she may need time to ask questions about 
the fi lm, booklet, or handout used for teaching purposes. A 
list of frequently asked questions gives the provider sugges-
tions for discussions with patients who deny having questions.

 n MEDICARE AND MEDICAID—GOVERNMENT 
ASSISTANCE

The key to effi cient resource use is to have an idea about 
what resources are available well before they are needed. 
Because government entitlements and insurance benefi ts 
vary widely, it is important to seek information on how to 
secure community-based resources in advance. Files should 
be set up on local and state sources of assistance.

Because of the aging of the population, the fact that 
people are living longer with disabilities, and the increas-
ing poverty in some parts of the country, most providers 
will care for patients receiving Medicare and Medicaid ben-
efi ts. Medicare (Title XVIII of the Social Security Act) is a 
federal program designed to pay part of the health-related 
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be realized. The trend is critical when planning for future 
needs and the related use of resources.

Medicare.gov is the official U.S. government site for 
Medicare concerns. Information is available to find physi-
cians, other providers, hospitals, plans, and suppliers for 
Medicare services. Patients can be guided, for example, to find 
dialysis facilities and needed medical supplies and equipment. 
Drug coverage (Part D) and Medigap, areas where providers 

and patients have many questions, are thoroughly covered at 
the website (www.medicare.gov/part-d/index.html).

An example of resources that vary from state to state 
is found in the Medicaid program. Primary care providers 
need to be aware of what services are available for people 
who are disabled or financially disadvantaged. Table 4.5  
provides the contact numbers for Medicaid state offices, 
which can provide information on service delivery.

Alabama: phone 334-242-5600  
fax 334-242-5097

Kentucky: phone 502-564-4321  
fax 502-564-3232

Ohio: phone 614-644-0140  
fax 614-752-3986

Alaska: phone 907-465-3355  
fax 907-465-2204

Louisiana: phone 504-342-3891  
fax 504-342-3893

Oklahoma: phone 405-530-3439  
fax 405-530-3470

American Samoa: phone 011-684-633-4590 
fax 011-684-633-1869

Maine: phone 207-287-2093  
fax 207-287-2675

Oregon: phone 503-945-5881  
fax 503-373-7823

Arizona: phone 602-417-4000 X4680  
fax 602-252-6536

Maryland: phone 410-225-6505  
fax 410-225-6489

Pennsylvania: phone 717-787-1870  
fax 717-787-4639

Arkansas: phone 501-682-8292  
fax 501-682-1197

Massachusetts: phone 617-348-5690  
fax 617-348-5535

Puerto Rico: phone 809-765-1230  
fax 809-250-0990

California: phone 916-654-0391  
fax 916-657-1156

Michigan: phone 517-335-5001  
fax 517-335-5007

Rhode Island: phone 401 -464-5274  
fax 401-464-3350

Colorado: phone 303-866-2859  
fax 303-866-2993

Minnesota: phone 612-297-4113  
fax 612-297-3230

South Carolina: phone 803-253-6100  
fax 803-253-4137

Connecticut: phone 860-424-5053  
fax 860-424-4958

Mississippi: phone 601-359-6059  
fax 601-359-6048

South Dakota: phone 605-773-3495  
fax 605-773-4855

Delaware: phone 302-577-4901  
fax 302-577-4405

Missouri: phone 573-751-6922  
fax 573-751-6564

Tennessee: phone 615-741-0213  
fax 615-741-0882

Washington, DC: phone 202-727-0735  
fax 202-610-3209

Montana: phone 406-444-4141  
fax 406-444-1861

Texas: phone 512-424-6517  
fax 512-424-6585

Florida: phone 904-488-3560  
fax 904-488-2520

Nebraska: phone 402-471-9718  
fax 402-471-9092

Utah: phone 801-538-6406  
fax 801-538-6099

Georgia: phone 404-656-4479  
fax 404-657-5238

Nevada: phone 702-687-4176  
fax 702-687-4733

Vermont: phone 802-241-2880  
fax 802-241-2974

Guam: phone 011-671-734-7269  
fax 011-671-734-5901

New Hampshire: phone 603-271-4353  
fax 603-271-4376

Virginia: phone 804-786-7933  
fax 804-371-4981

Hawaii: phone 808-586-5391  
fax 808-586-5389

New Jersey: phone 609-588-2600  
fax 609-588-3583

Virgin Islands: phone 809-774-4624  
fax 809-774-4918

Idaho: phone 208-334-5747  
fax 208-334-0657

New Mexico: phone 505-827-3106  
fax 505-827-3185

Washington: phone 360-902-7855  
fax 360-664-0788

Illinois: phone 217-782-2570  
fax 217-782-5672

New York: phone 518-486-4803  
fax 518-486-6852

West Virginia: phone 304-926-1700  
fax 304-926-1776

Indiana: phone 317-233-4455  
fax 317-232-7382

North Carolina: phone 919-733-2060  
fax 919-733-6608

Wisconsin: phone 608-266-2522  
fax 608-266-1096

Iowa: phone 515-281-8794  
fax 515-281-7791

North Dakota: phone 701-328-2321  
fax 701-328-1544

Wyoming: phone 307-777-7531  
fax 307-777-6964

Kansas: phone 913-296-5217  
fax 913-296-4813

Northern Mariana Islands: phone 011-670-
234-8950 ext. 2905 fax 011-670-234-8931

TABLE 4.5 State Medicaid Contact Numbers
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BOX 4.1 

Patient John Hughes, age 63 years, visits the primary 
care clinic, after a diagnostic workup for COPD, which 
has begun to limit his activities outside the home. He has 
recently retired; his hobbies are gardening and pottery. 
John lives alone, was divorced 20 years ago, and states, 
“I get along well with my two daughters; one lives close 
by and we visit often. I see the other daughter once a 
year, but that is about it.” He recently had to stop work 
as a plumber; he had “tried to hold out till I was 65 for 
Medicare.” He pays out-of-pocket for health insurance. 
John describes himself as a humanist; his spiritual needs 
do not involve a belief in a deity.

The patient visits the clinic and is told that his pul-
monary function is worsening. The physician reviewed 
his health status, and the clinical pharmacist reviewed his 
medication schedule. While there is no need to change 
the medical and pharmaceutical plan at present, they 
assessed that Mr. Hughes was depressed and made a 
referral to the mental health nurse practitioner for fol-
low-up. The nurse practitioner called a meeting with the 
clinic social worker and staff registered nurse educator, 
who will initially be following the patient at home for 
care. Mr. Hughes has been advised to stop gardening and 
pottery because the ambient soil and dust present a risk 
to his physical health. “Stopping my hobbies is not an 
easy thing to ask. You want me to give up the only activi-
ties that make me feel calm?”

The mental health nurse practitioner places Mr. 
Hughes on bupropion (Wellbutrin) for depression, and 
buspirone (BuSpar) for anxiety. BuSpar therapy is chosen 
because of Mr. Hughes’s previous addiction to alcohol; 
he has been sober for 8 years. The mental health nurse 
practitioner asks the staff social worker and registered 
nurse educator to fi nd community resources to assist him 
to cope with his deteriorating chronic disease.

The staff social worker and registered nurse educator 
work with John and his daughters to take advantage of 
the following resources.

 n The local Alcoholics Anonymous (AA) offi ce, 
which places Mr. Hughes in contact with an AA 
member who volunteers to drive him to a meeting, 
and fellowship, once or twice every week.

 n The daughter who does not live near her father 
has agreed to supply him with audiotapes on AA 
speakers, and audiobooks on various ceramic pot-
ting techniques. The daughter living near her father 

coordinates care, and has gone to smoking cessa-
tion classes with her son, to improve their health.

 n The local chapter of the American Humanist 
Association has agreed to send volunteers to assist 
with gardening, and to place a plant/fl ower bed 
outside his bedroom, for John to enjoy.

 n A close friend, whom John came to know during 
his military service, has become a frequent contact 
on social media, and visits John weekly.

 n The local pottery studio has agreed to have Mr. 
Hughes lecture on his experience with potting 
at the beginning of the new term for pottery 
classes.

The primary care clinic team (MD, PharmD, DNP-
FNP, MSW, RN) reviews the activity plan and is 
aware that Mr. Hughes is still gardening and throw-
ing pots on occasion. John is fully aware of the risks 
of his behavior, and limits it to approximately twice a 
month. He is responding to bupropion and buspirone 
therapy well, stating, “I’m feeling as well as I can, and 
am enjoying life.” He was hospitalized once for com-
munity-acquired pneumonia, and responded quickly to 
antibiotic therapy.

For 6 months, Mr. Hughes was able to keep onsite 
clinic appointments, but after 1 year, he became essen-
tially home bound. The primary care clinic team has 
made the following revisions in the plan of care, neces-
sitating changes in the use of community resources.

 n In addition to bupropion and buspirone therapy, 
Mr. Hughes is taking naproxen (Aleve) daily for 
arthritis-like pain. He occasionally complains of 
shortness of breath, which is relieved with rest.

 n The AA member who had volunteered to drive 
him to meetings now “brings a meeting” of four 
to fi ve AA members to his home every other 
week.

 n The daughter who does not live near her father 
has agreed to visit him one weekend a month (at 
John’s request), to give her sister a regularly sched-
uled period of respite. The daughter living near her 
father is now offering healthy behavior classes at 
her son’s school twice a year.

 n A fellow humanist, from the Pastoral Care Team 
(from the local hospital), makes home visits when 
requested, and has “taken the lead” on discussions 
on end-of-life care, among John, his daughters, 
and a close friend.

 n The Visiting Nurse Service has a home atten-
dant placed in the home twice a week, under the 

 n NEEDED RESOURCES CHANGE OVER TIME

Providers in the community should be aware that the need 
for services changes over time. A close provider–patient 

relationship ensures that changes in needed resources 
can be made to promote independence in staying well, 
coping with illness, or preparing for death. Box 4.1 pro-
vides an example of how the need for resources may 
change.

(continued )
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 n SUMMARY

Primary care in the community is a refl ection of the relation-
ships between patients and their care providers. The relative 
health of that relationship affects the quality of the health 
care that is provided. Concerns about resource allocation 
suggest that a close professional relationship would be one 
in which resource allocation decisions could be made as 
soundly as possible for the health of the community as a 
whole.

Community assessment is necessary in providing pri-
mary care so that resource allocation decisions can be made 
fairly and ethically. For community assessment, the Alliance 
for Health Model provides a framework for examining 
community-based needs, care-management techniques, 
infl uences on resource allocation decisions, and the exper-
tise of the interprofessional team. The model supports the 
validation of services by the patient as critical to the delivery 
of primary care.

Increased skill in community assessment can assist pri-
mary care providers in ensuring that the affordable, acces-
sible care that people need will be available when they 
need it. Tapping community resources is part of commu-
nity assessment. Making sure that providers know which 
services are appropriate for patients will strengthen the 
provider–patient relationship. Evaluation of community-
based resources is an ongoing responsibility of provid-
ers. Involving patients in the evaluation process should 
give providers a clear picture of patient satisfaction with 
the services provided, and where changes in care are 
necessary.
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supervision of a home care nurse who visits every 
3 weeks.

 n The local pottery studio has placed pictures of 
many of Mr. Hughes’s pottery pieces on its web-
site, which he enjoys looking at and discussing 
with visitors.

 n Mr. Hughes has completed the paperwork on a 
Living Will, has made a legal property will, and 
has named his close friend as his health care 
proxy.

The primary care clinic team continues to moni-
tor John’s progress in coping with the realities of his 
physical, emotional, and spiritual health. Mr. Hughes 
is increasingly interested in palliative care as the focus 
of his care, and believes hospice care is the preferred 
care model for his future. The discussion and accep-
tance of Mr. Hughes’s choice of palliative care as 
the focus of his care, and the decision to eventually 
seek in-home hospice care, are further discussed in 
Chapter 5.

http://www.astho.org
http://www.phls.org
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Palliative care is an approach to care that focuses on quality 
of life for patients and families living with life-threatening 
illnesses. Through early identifi cation and multidisciplinary 
management of pain and other distressing symptoms, palli-
ative care seeks to prevent and relieve suffering by address-
ing the whole person and his or her physical, psychosocial, 
and spiritual needs (World Health Organization [WHO], 
2013).

According to the WHO’s defi nition, palliative care:

 n Provides relief from pain and other distressing 
symptoms

 n Affi rms life and regards dying as a normal process
 n Intends neither to hasten nor to postpone death
 n Integrates the psychological and spiritual aspects of 
patient care

 n Offers a support system to help patients live as 
actively as possible until death

 n Offers a support system to help the family cope dur-
ing the patient’s illness and in their own bereavement

 n Uses a team approach to address the needs of patients 
and their families, including bereavement counseling, 
if indicated

 n Will enhance quality of life, and may also positively 
infl uence the course of illness

 n Is applicable early in the course of illness, in conjunc-
tion with other therapies that are intended to prolong 
life, such as chemotherapy or radiation therapy, and 
includes those investigations needed to better under-
stand and manage distressing clinical complications

 n INTRODUCTION

Why does palliative care matter to primary care providers 
(PCPs)? With advances in technology over the past century, 
life expectancy has increased dramatically. People are liv-
ing longer with a range of chronic illnesses. PCPs must help 
patients to navigate the course of these illnesses. Death and 
dying are natural ends to life. All people die. PCPs will uni-
versally care for patients who are in the process of dying. 
Preparing to care for dying patients is an essential part of 

primary care training. With advances in treatment, patients 
are living longer than ever before with serious life-limiting 
conditions. All PCPs must expect to participate in their care. 
Improving skills needed to care for dying patients can help 
providers to feel more comfortable with this part of their 
work, improving both patient quality of life and quality of 
death.

Ten percent of deaths are sudden and unexpected, as in 
trauma or sudden cardiac arrest. Ninety percent of deaths 
follow relatively predictable trajectories: (a) a slow decline 
followed by a precipitous demise (i.e., cancer); (b) chronic 
organ failure punctuated by periodic crises (i.e., chronic 
obstructive pulmonary disease [COPD], congestive heart 
failure [CHF]); (c) a slow and less predictable decline, as 
in dementia and frailty (Murray, Kendall, Boyd, & Sheikh, 
2005). Palliative care models and skills can be applied to 
patients with many life-limiting illnesses, including, but not 
limited to, cancer, dementia, coronary artery disease, CHF, 
cerebral vascular accidents, COPD, frailty, end-stage renal 
disease, HIV/AIDS, and progressive neurological diseases 
like multiple sclerosis and amyotrophic lateral sclerosis.

In a number of studies, palliative care has been shown 
to decrease costs and improve patient, family, and pro-
vider satisfaction with quality of care, quality of life, and 
family and caregiver satisfaction with quality of death 
(Brumley et al., 2007; Temel et al., 2010). Additionally, a 
landmark study of patients with advanced non-small-cell 
lung cancer demonstrated a 3-month increase in life expec-
tancy in patients who received palliative care over usual 
care (Morrison et al., 2008).

When asked, approximately 75% of Americans said 
they wish to die at home. In fact, fewer than 25% actually 
die at home, and the other 75% die in acute care hospi-
tals or skilled nursing facilities (Fischer, Min, Cervantes, & 
Kutner, 2013; National Center for Health Statistics, 2011; 
Teno et al., 2013). Why is there this discrepancy between 
patients’ perceptions of their wishes to die at home and the 
reality of death? The reasons are complex. The delivery of 
health care has become increasingly technology based and 
the moment of death is often delayed with advanced life sup-
port, such as mechanical ventilation, circulatory support, 
and hemodialysis. Dying is no longer simply the moment 
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Prognostication is the skill of giving prognosis. Not a 
routine part of provider education, prognostication is one 
of the most important and valued tasks a provider performs. 
Patients want and need information about prognosis and 
ultimately the expected time until death. Understandably, 
providers find these questions difficult to answer, in large 
part because it is difficult to know when exactly a person will 
die (Christakis & Lamont, 2000). Aggregate data of 5-year 
survival often may not help in determining the time until 
an individual’s death. Acknowledging the uncertainty inher-
ent in making predictions is essential to maintaining patient 
and family trust. However, providers have a responsibility 
to give patients considered opinions about prognosis, illness 
progression, and realistic life expectancy. These estimates 
are often expressed in minutes to hours, hours to days, days 
to weeks, or weeks to months. Health care professionals are 
educated and trained for many years to acquire experience 
that patients need to inform decisions about care. While it is 
painful as a provider to forecast death, patients will ask, and 
will usually find an honest response a relief. Prognostication 
allows patients the opportunity to appropriately plan for 
themselves and their families.

Through experience, providers become more skilled at 
eliciting unspoken concerns and tailoring information to 
each patient. Even novice clinicians can employ active lis-
tening techniques and a calm demeanor to deepen patient–
provider discussions.

 n ADVANCE CARE PLANNING

Throughout the course of caring for a patient with a life-
limiting illness, the PCP will have many opportunities to 
discuss patient wishes. Guiding patients to establish goals of 
care cannot be overestimated. Defining goals of care is the 
heart of providing palliative care. It facilitates true patient-
centered care. Throughout the process, it is important to 
remember that palliative care intends neither to hasten death 
nor prolong life, but rather aims to support the patient and 
family through the process of living with an illness and 
dying with dignity. Advance care planning is the process 
of providing patients with a voice for their choices about 
specific interventions, whether via a health care proxy (a 
person) or living will (a document). Advance care planning 
allows patients to decide whether the benefits of particular 
interventions outweigh risks, and whether aggressive inter-
ventions and invasive procedures align with goals of care.

In palliative care, there is no right or wrong answer 
to the question, “How do you want to be treated as you 
become sicker?” Patients come to this discussion with a 
variety of life experiences and may be certain about wishes 
for life-prolonging care such as resuscitation, intuba-
tion, and surrogate decision making. Others may have no 
frame of reference for these discussions and may require 
a series of appointments and extensive education about 
available options, risks, and benefits. Some may come to 
the office with living wills specified and health care proxies 

of death but rather the protracted process at the end of life, 
the final task of human development. PCPs can facilitate 
these steps through open communication, assistance with 
advance care planning, and through the exquisite relief of 
distressing symptoms.

There are specific skills that are central to successful pal-
liative care. PCPs can learn these skills and include them 
in their practice. PCPs can progress to a level of mastery 
through which they empower patients to make informed 
end-of-life decisions about care, and improve provider satis-
faction with the care delivered.

 n GIVING BAD NEWS AND PROGNOSTICATION

A provider’s initial contact with a patient who is learning 
of a life-altering diagnosis can be difficult. Learning to com-
municate bad news is essential to caring for patients. Like 
Elizabeth Kübler-Ross’s stages of grieving (1997), accom-
modating a new diagnosis may progress through stages, 
through which patients may begin to consider a new set 
of options. Although there are many models for delivering 
bad news (Baile et al., 2000; Vandekeift, 2001), the com-
mon threads include providing a private and comfortable 
space; limiting interruptions; establishing the patient’s level 
of understanding; explaining the context of the current dis-
cussion; and communicating the specific diagnosis clearly, 
simply, and in a language the patient understands. After 
the news or diagnosis has been delivered, the clinician must 
respond to the patient’s concerns and questions and estab-
lish a plan for moving forward. Periods of quiet reflection 
may occur, or outbursts of grief. People have a huge variety 
of emotional reactions to receiving bad news. They may be 
sad, angry, have difficulty expressing feelings, or seem inap-
propriately unconcerned. Providers must learn to deal with 
each of these responses. Remembering that the patient’s 
reactions are directed at the diagnosis and not at the pro-
vider is important. Providers can reflect back the emotion, 
thereby validating the patient’s experience. Each patient 
brings to the care relationship an individual set of charac-
teristics that influence how he or she understands and pro-
cesses medical information. Previous experiences, ethnicity, 
religious beliefs, and character traits all affect a person’s 
ability to cope with bad news. Using clear language and 
avoiding complex medical jargon improves patient under-
standing. Encouraging patients to ask questions and to 
restate the information in their own words will ensure that 
they have grasped the central information. The provider 
must continuously gauge the patient’s responses and need 
for clarification and support. Providers may not realize that 
there are misunderstandings unless specific questions are 
asked and patients are asked to restate the diagnosis in their 
own words. Even experienced clinicians find that patients 
have not understood the implications of specific results or 
prognoses despite discussions. Effective listening skills and 
clarification are critical. Providers will need to revisit these 
conversations throughout the progression of illness.
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breathlessness, and gastrointestinal (GI) distress—including 
constipation, nausea, vomiting, and anorexia. A majority 
of dying patients experience significant pain, which is com-
monly treated pharmacologically, but may also respond to 
local interventions that disrupt the pathways of pain. Three-
quarters of dying patients experience difficulty breathing or 
air hunger, which is most effectively treated with low-dose 
opiates. Understanding how to manage distressing symp-
toms and when to seek help with refractory symptoms 
is central to providing palliative care in the primary care 
setting.

Pain must be addressed and patients must be offered 
adequate analgesia as measured by the relief of pain, not 
by an arbitrary dose of medication. Pain relief is part of 
primary care practice, and relieving pain in patients with 
life-limiting illnesses begins with a thorough evaluation of 
the type and character of pain that a patient is experiencing. 
This will guide the type and amount of analgesia required 
(i.e., anti-inflammatories, opiates, antidepressants).

In some cases, first-line analgesics such as acetamino-
phen and nonsteroidal anti-inflammatory drugs (NSAIDs) 
may address a patient’s needs initially. As illness progresses, 
narcotics are often required. Started at low doses and titrated 
to relief of pain, narcotics are generally well tolerated and 
very effective. Narcotics are dosed by their equivalence to 
morphine. Tables and online calculators are available for 
commonly used narcotics detailing equianalgesic dosing. 
However, quality may vary and the clinician must ensure 
the accuracy of his or her chosen tool and titrate to the 
patient’s needs (Mercadente & Caraceni, 2011). For severe, 
intractable pain requiring round-the-clock short-acting opi-
ates, it is appropriate to prescribe a long-acting opiate that 
provides adequate analgesia for the majority of the day’s 
activities and a shorter-acting rescue medication for break-
through pain.

Palliative disease-directed therapies may be an option 
in certain processes. Specific examples include palliative 
radiation for bone metastases, bisphosphonates for bone 
pain and hypercalcemia of malignancy, and nerve blocks 
for neuropathic pain.

Nonpharmacological approaches, including therapeu-
tic massage, acupuncture, meditation, hypnosis, music, 
and aromatherapy, may also be useful adjuncts for some 
patients.

Dyspnea is common near the end of life. Whether it 
stems from cardiac failure, tumor growth, effusions, or 
metastases, dyspnea is present in up to three-quarters of 
dying patients. Typically, morphine is titrated in very low 
doses to alleviate shortness of breath. This may be done at 
home, in a skilled nursing facility, or in the hospital.

Opiates, whether used for pain or breathlessness, can 
have significant GI side effects, specifically constipation, 
which may become severe and lead to fecal impaction if 
not managed proactively and promptly. Prescribing laxa-
tives and stool softeners with all opiate regimens and ask-
ing regularly about bowel habits can avert the distressing 
effects of constipation. Early identification of slowed GI 
transit can avoid complications and reduce suffering. 

designated. Others may never have heard of these options. 
Therefore, each discussion must begin with an assessment 
of the patient’s level of understanding, the patient’s goals 
of care, and the patient’s questions. First, the provider must 
listen. Then the provider must ask probing questions that 
help the patient to articulate how he or she wishes to con-
tinue living with the condition and, eventually, how he or 
she wishes to die.

It may be easiest to start by ascertaining the patient’s 
surrogate decision maker or health care proxy. “If you are 
not able to speak for yourself, who would you like to make 
decisions for you?” is a common first question. The conver-
sation then leads directly into finding out what, if anything, 
the patient has discussed with that person and allows the 
provider to introduce the idea of planning for death as well 
as living with illness. Further discussion allows the patient 
to ask questions and express wishes about life-sustaining 
therapies such as artificial feeding, cardiac resuscitation, 
and intubation. It is incumbent on the provider to provide 
information about likely outcomes of these treatments, as 
the public perception of benefit may be different from the 
providers’ reality, or the evidence to support the treatment 
(Diem, Lantos, & Tulsky, 1996; Girotra et al., 2012).

In the United States, surrogate decision making and 
advance care planning are not legislated nationally; laws 
and regulations are state specific. Providers must familiarize 
themselves with state laws and local standards, as well as 
hospital risk management policies. Many states now have 
standardized physician orders on which to document wishes 
for life-sustaining therapies, and others are in the process of 
developing protocols. For the most up-to-date information, 
consult www.polst.org in the United States and local gov-
ernmental agencies in other countries.

Rarely, some patients may express the wish to die at a 
time of their choosing and ask for physician assistance in 
this effort. Although physician-assisted suicide is outside of 
the scope of this chapter, we direct the reader to local laws 
to learn about legislation in their areas should this become 
an issue.

Family involvement in the planning process may be 
helpful to the provider and most patients. It is appropriate 
to ask patients if they would like to have family members 
present at visits, especially designated decision makers. This 
improves communication between the patient, family, and 
provider and can help the provider when there is conflict. 
In the event that the patient does not wish to involve family 
in discussions, providers should document discussions and 
facilitate advance care planning.

 n PHYSICAL SYMPTOMS

At all stages of a life-limiting illness, a provider can address 
symptom control, whether symptoms arise from the dis-
ease itself or from the treatment. Focusing on the patient 
in this way places the patient, and not the disease, at the 
center of the relationship. Common symptoms include pain, 

http://www.polst.org
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thereby easing the burden of decision making at the end of 
life.

Consultation with a palliative specialist may be useful 
in the management of refractory symptoms. Although PCPs 
often successfully manage pain, dyspnea, and GI symptoms 
in dying patients, there are instances when a collaborative 
approach is more effective. When a patient does not respond 
to a standard regimen, PCPs may request assistance. The 
patient may need a different oral agent, parenteral analge-
sic, or access to interventional procedures that by their very 
nature are not part of a PCP’s armamentarium. Depending 
on the provider’s practice environment, a PCP may con-
sider consultation with palliative care, oncology, or pain 
management.

 n PSYCHOLOGICAL SYMPTOMS

Thoughts of dying can lead to depression, anxiety, and stress 
for patients and caregivers. An estimated one in four dying 
patients experiences depression. Providers must routinely 
assess patients for psychological distress and depression and 
consider treatment. Asking “Are you depressed?” has been 
found to be as useful as more cumbersome screening tools. 
More complex questionnaires may detect weight loss, dis-
rupted sleep, and decreasing activity but identify these as 
signs of depression rather than signs of advancing disease, 
and inaccurately suggest depression in a patient who is sim-
ply nearing the end of life (Chochinov, Wilson, Enns, & 
Lander, 1995). In some circumstances, supportive provid-
ers may be able to relieve the suffering of mild depressive 
symptoms with brief supportive counseling. Other patients 
may require referral for more intensive therapy and phar-
macological intervention with antidepressant or antianxiety 
agents.

 n SOCIAL STRESSORS AND SUPPORT

As a field, palliative care explicitly recognizes the needs of 
the patient’s family and caregivers, the importance of sup-
porting caregivers, and the realities of caregiver fatigue. 
From including family members in advance care planning to 
empowering families to relieve symptoms at home, caregiver 
support is essential to the care of the patient. Family should 
be defined as the patient-identified support system and not 
limited to biological relatives. Patients may seek and receive 
support from friends, coworkers, partners, and neighbors. 
They may also have unresolved, even destructive relation-
ships with biological kin. A PCP must work with and sup-
port whomever the patient designates as health care proxy.

A thorough social history will help the provider to 
better understand the patient’s social and cultural setting. 
Identifying the patient’s sources of support and asking about 
family and cultural beliefs about illness and death are essen-
tial to understanding the patient and to delivering patient-
centered care. Once the provider understands the patient’s 

Nausea and vomiting may occur with some opiate anal-
gesics. Administering medications with food or changing 
formulations may ameliorate these symptoms. Opiates may 
cause sedation that interferes with quality of life and goals 
of mental acuity. Some patients may prioritize pain relief 
over remaining alert, and others may prefer to be awake 
in a tolerable level of pain. Titrating to the lowest neces-
sary dose and increasing slowly may be helpful. Similarly, 
adjusting dosing schedules may maximize pain relief and 
decrease sedation.

Anorexia is a common symptom at the end of life. 
Patients may experience anorexia from a variety of causes, 
including fatigue from heart failure or COPD, dementia, 
or as a result of direct GI disease involvement. Anorexia 
is often upsetting to family members and caregivers, and is 
a common complaint at an office visit. The initial task for 
providers is to assess for reversible causes of anorexia with 
a thorough history and physical examination. For example, 
oral evaluation may reveal loose or infected teeth, or candi-
diasis causing dysphagia; chemotherapeutics may be causing 
mucosal ulcerations in addition to nausea, vomiting, and 
constipation leading to abdominal pain or bloating. Once 
the underlying problem is managed (with antifungals, den-
tal care, or a bowel regimen), the anorexia may improve. 
Depression may also cause anorexia and should be assessed 
and treated when present.

Many patients experience anorexia precipitated directly 
by the disease progression. GI metastases no longer respon-
sive to treatment may cause anorexia. Anorexia that results 
from the profound fatigue and wasting of the patient with 
end-stage heart failure or advanced pulmonary disease is 
not going to improve with increased caloric intake, exer-
cise, or physical therapy. Identify these patients and counsel 
patients and families that anorexia is a natural part of the 
dying process. In most cases, feeding dying patients more 
than they want to eat is counterproductive and can lead to 
abdominal discomfort, nausea, and/or vomiting. In this situ-
ation, a provider can counsel caregivers about the patients’ 
decreased need for nutrition as they decrease their energy 
output. Reassurance that small amounts of favored foods 
are adequate, and in fact improve quality of life more than 
larger quantities of nutritional supplements, is appropriate. 
The Choosing Wisely campaign in the United States clearly 
recommends against the use of percutaneous feeding tubes in 
patients with advanced dementia. Instead, oral assisted feed-
ing should be offered (Fischberg et al., 2013). This message 
can go a long way to relieve patients’ and caregivers’ distress.

Artificial nutrition and feeding tubes are a difficult issue 
for many families. Despite compelling evidence that feed-
ing tubes do not prolong life in most advanced illnesses, 
they are still used routinely. In fact, they decrease quality of 
life and increase risks of complications including infection, 
obstruction, aspiration pneumonia, and pain (American 
Academy of Hospice and Palliative Medicine [AAHPM] 
2013; Fischberg et al., 2013). Early assessment of goals of 
care coupled with patient and family education about the 
risks and benefits of each intervention allows individuals 
and their caregivers to participate in advance care planning, 
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ordered while maintaining an emphasis on the patient’s 
goals of care and symptom relief. Although this can be a dif-
ficult role to play, patients have a real need for coordinated 
care, and PCPs are well positioned to facilitate a coordinated 
care plan.

A successful multidisciplinary team begins with com-
munication. Each member of the team must communicate 
and collaborate to achieve common goals. For example, the 
PCP must coordinate communication between the patient, 
specialists, home care providers, and family members out-
side of routine visits. Communicating with specialists may 
also help the PCP to prepare for questions from the patient 
about changes in treatment or disease progression.

 n THE ROLE OF HOSPICE

Hospice is a holistic philosophy and system of care for 
patients at the end of life. Hospice care focuses on qual-
ity of life, and integrates a multidisciplinary team, including 
physicians, nurses, social workers, and religious counselors, 
to that end. Patient autonomy, symptom management, and 
natural death are the central tenets of hospice care. Ninety-
eight percent of hospice care is provided at home. Hospice 
offers four levels of care: routine home care, continuous 
home care, respite care, and inpatient care.

Dame Cecily Saunders started the hospice movement in 
1948 in the United Kingdom. Hospice spread to the United 
States when she came to speak at Yale University in 1963. 
Hospice services are worldwide now. In the United States, 
the Medicare Hospice benefit was established in 1986. 
Currently, Medicare pays 80% of hospice benefits in the 
United States. The remainder is covered by Medicaid, or 
private insurance for patients younger than 65 years or 
patients eligible for charity care.

By definition, in the United States, patients are eligible 
for hospice care when, if illness follows the usual course, 
life expectancy is 6 months or less. If a provider can rea-
sonably say that they would not be surprised if a patient 
died within the next 6 months, that patient is eligible for 
hospice care. Patients do not necessarily forego curative 
treatment, though most do, and some hospices require it. 
Entrance into the hospice program does not necessarily 
require a do not resuscitate (DNR) order, though some 
hospices do and many patients have one. If death does 
not occur within 6 months and life expectancy is still 6 
months or less, patients may be recertified for the hospice 
benefit and remain on hospice. If a patient’s condition 
improves to the degree that life expectancy is greater than 
6 months, they graduate from hospice. They may return 
to hospice when their clinical condition deteriorates and 
death is anticipated within 6 months. Unfortunately, many 
patients who are hospice eligible and would benefit from 
hospice care do not utilize the benefit or are enrolled for 
only days before death. Increasing provider and patient 
awareness about hospice referral will allow more patients 
with advanced illness to benefit from hospice care. Many 

role in his or her family and community, it becomes easier 
to recruit support for the patient. In addition, this makes it 
possible to identify and meet the needs of caregivers. The 
use of the preferred support network (PSN), as discussed in 
Chapter 2, may be helpful. Mapping the patient’s supports 
and the needs they fulfill allows for appropriate follow-up 
and helps the provider to fulfill unmet needs. For example, 
community resources may be mobilized to meet nutritional 
or spiritual needs if these are not naturally included in a 
patient’s PSN.

Family support groups and bereavement groups may be 
helpful to caregivers. Recognizing caregiver strain and tak-
ing time to assess for caregiver needs may improve patient 
and caregiver quality of life. Caregiving is hard work, both 
physically and emotionally. Providing support to caregivers 
may allow a patient to remain at home longer, feel better 
about the stress his or her illness puts on loved ones, and 
improve quality of life.

The need for family support does not end with the death 
of the patient. In a palliative framework, grief and bereave-
ment are part of the process of death and dying. The death 
of a partner is a strong risk factor for death of the survi-
vor. Support from a provider and referral to a bereavement 
group may facilitate the healing process for survivors.

 n SPIRITUAL SYMPTOMS

Patients have varying degrees of spiritual beliefs that affect 
attitudes about death and dying. Understanding a patient’s 
beliefs is essential to providing relief for spiritual suffering 
and identifying sources of support. If a patient is a member 
of a religious community, the leader may be a source of 
support. Other members may be able to provide material 
forms of support such as food and transportation, as well 
as spiritual support in the form of group religious activities. 
Patients who are not active in spiritual communities but 
were born into them may have unresolved issues that can 
affect concerns about end-of-life choices and dying. Most 
hospitals have affiliated religious leaders from many faiths 
who are trained in counseling and can be excellent resources 
for patients and families.

Conversely, some patients may be alienated from spiritual-
ity. In some cases, this may be a source of conflict and may lead 
to depression that can be treated. For others, a lack of spiritu-
ality does not cause suffering and should not be assumed to do 
so. Open-ended, nonjudgmental questions will help providers 
understand the patient as an individual, facilitate patient-cen-
tered care, and address patients’ spiritual needs.

 n COORDINATION OF CARE

Many dying patients have numerous specialties involved 
in their care. PCPs may find themselves trying to help the 
patient understand conflicting recommendations and try-
ing to juggle tests or procedures they themselves have not 
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studies demonstrate improved quality of life for patients 
and families on hospice care. Some studies have even 
shown a survival benefi t for patients on hospice care 
(Brumley et al., 2007; Temel et al., 2010).

Many PCPs transfer the care of their patients to hospice 
providers at the time of hospice referral. However, some 
providers may remain involved, and even in charge of a 
patient’s care.

 n CONCLUSION

PCPs are uniquely positioned to provide palliative care, as 
they often have long-term relationships with patients that 
pre-date the diagnosis of the illness. Defi ning patient goals, 
managing expectations, and treating distressing symptoms 
improve quality of life at all stages of an illness. PCPs can 

help their patients by recognizing that common chronic 
health conditions will be managed for the duration of a 
person’s life and may impair the quality of a person’s life. 
Helping patients understand that we may not be able to cure 
their disease, but that we will help them to live as fully as 
possible, in accordance with their wishes, is the core of pal-
liative care. Effective communication and aggressive symp-
tom control places patients at the center of the therapeutic 
relationship.

From diagnosis through progression of illness to 
death, PCPs are an essential part of their patients’ care 
team. Improving palliative skills benefi ts patients, fami-
lies, and providers. Palliative care can ease the burden of 
suffering on patients and families, while providing a sense 
of personal and professional satisfaction to providers. 
Providers and patients share a feeling of helplessness with 
the diagnosis of and progression of an illness. Palliative 
care is the antidote to this helplessness and despair.

BOX 5.1

Revisiting the vignette of Mr. Hughes originally intro-
duced in Chapter 4 can help to show how hospice can 
become part of the care plan for a patient with chronic 
illness. In Chapter 4, Mr. Hughes was 63 years old and 
beginning to experience more symptoms of his previ-
ously diagnosed COPD. As time passes, his activities 
become more limited by diffi culty breathing. Initially, 
these symptoms are present only on exertion and during 
exposure to irritants, such as the dirt from the garden or 
clay dust in the pottery studio. His symptoms gradually 
worsen at rest. In addition, his frequent exacerbations 
have required both outpatient and inpatient treatment. 
After each exacerbation, his baseline level of functioning 
declines.

Now Mr. Hughes is 72 years old and recently dis-
charged home after hospitalization for community-
acquired pneumonia. During his hospital stay, he was 
persistently hypoxic and is now requiring home oxygen 
therapy and experiencing dyspnea with minimal exer-
tion, for instance, walking to the bathroom. It is very 
diffi cult for him to leave his home, as he cannot walk 
even short distances. He uses a wheelchair and oxygen 
tank. He has no signifi cant pain, as the arthritis is not 
active at this time.

He is still taking buspirone and bupropion and 
states that he is not experiencing any depression. He 
feels sad about his physical limitations but feels that 
he functions as well as his body allows. At times, he 
thinks about death and says that the idea of death is 
no longer frightening. He experiences anxiety when he 

feels breathless and states that the buspirone is helpful, 
as is resting and sitting quietly. He has little appetite 
and is very tired most of the day, sleeping for hours at 
a time.

After a discussion about goals of care, Mr. Hughes 
states that he knows that his COPD is at an end stage 
and he wants to make the most of the time he has left. He 
states that he does not want to come to the offi ce for rou-
tine visits anymore, as it is so hard on him and his family. 
He wants to continue any treatments that will help him 
to feel better (oxygen and inhaled bronchodilators) but 
does not want to return to the hospital if he becomes 
acutely ill. He feels that he will not respond to inpatient 
care and wants to die at home. He was briefl y intubated 
last year and found the experience so unpleasant that he 
has asked not to be intubated again. He has discussed 
these wishes with his extended family and they under-
stand and support him. He has signed a DNR order and 
specifi ed advance directives. His daughter has decided to 
move into his house to care for him.

The PCP can now reintroduce the concept of hos-
pice care. Home hospice services will support his desire 
to remain at home and maximize symptom control. Mr. 
Hughes and his family will be evaluated by a hospice 
team and given tools and medications to manage his dys-
pnea, anorexia, and anxiety as they arise. He will have 
regular visits from home health aides and nurses that will 
increase in frequency as his illness progresses. In the case 
of intractable symptoms, Mr. Hughes can be transferred 
to an inpatient hospice unit. For caregiver fatigue, he 
may receive respite care. The PCP can continue the role 
as PCP or remain as a support for the patient and family, 
depending on provider preference.



CHAPTER 5: Palliative Care      55

Mercadente, S., & Caraceni, A. (2011). Conversion ratios for opi-
oid switching in the treatment of cancer pain: A systematic review. 
Palliative Medicine, 25(5), 504–515.

Morrison, R. S., Penrod, J. D., Cassel, B., Caust-Ellenbogen, M., Litke, 
A., Spragens, L., & Meier, D. E.; Palliative Care Leadership Centers’ 
Outcomes Group. (2008). Cost savings associated with US hospital 
palliative care consultation programs. Archives of Internal Medicine, 
168(16), 1783–1790.

Murray, S. A., Kendall, M., Boyd, K., & Sheikh, A. (2005). Illness trajec-
tories and palliative care. British Medical Journal, 330, 1007–1011.

National Center for Health Statistics. (2011). Health, United States, 
2010: With special feature on death and dying. Hyattsville, MD:  
Author.

Temel, J. S., Greer, J. A., Muzikansky, A., Gallagher, E. R., Jackson, V. A., 
Dahlin, C. M., . . . Lynch, T. J. (2010). Early palliative care for patients 
with metastatic non-small-cell lung cancer. The New England Journal 
of Medicine, 363(8), 733–742.

Teno, J. M., Gozalo, P. L., Bynum, J. P. W., Leland, N. E., Miller, S. 
C., Morden, N. E., . . . Mor, V. (2013). Change in end-of-life care 
for Medicare beneficiaries site of death, place of care and health 
care transitions in 2000, 2005, and 2009. Journal of the American 
Medical Association, 309(5), 470–477. doi:10.1001/jama.2012. 
207624

Vandekeift, G. K. (2001). Breaking bad news. American Family Physician, 
64(12), 1975–1978.

 n INTERNET REFERENCES

American Academy of Hospice and Palliative Medicine Statement on 
Artificial Nutrition and Hydration near the End of Life. www.aahpm 
.org/positions/default/nutrition.html

The National POLST Paradigm. www.polst.org/programs-in-your-state/. 
Accessed November 12, 2013.

World Health Organization website. www.who.int/cancer/palliative/defi-
nition.en

www.choosingwisely.org/doctor-patient-lists/american-geriatrics-society

 n REFERENCES

Baile, W. F., Buckman, R., Lenzi, R., Glober, G., Beale, E., & Kudelka, 
A. P. (2000). SPIKES—A six step protocol for delivering bad news: 
Application to the patient with cancer. The Oncologist, 5, 302–311. 
doi:10.1634/theoncologist.5–4-302

Brumley, R., Enguidanos, S., Jamison, P., Seitz, R., Morgenstern, N., 
Saito, S., . . . Gonzalez, J. (2007). Increased satisfaction with care and 
lower costs: Results of a randomized trial of in home palliative care. 
Journal Compilation, The American Geriatrics Society, 55, 993–1000. 
doi:10.1111/j.1532–5415.2007.01234.x

Chochinov, H. M., Wilson, K. G., Enns, M., & Lander, S. (1995). “Are you 
depressed?” Screening for depression in the terminally ill. American 
Journal of Psychiatry, 152, 1185–1191.

Christakis, N. A., & Lamont, E. B. (2000). Extent and determinants of 
error in doctor’s prognoses of terminally ill patients: Prospective 
cohort study. British Medical Journal, 320, 469–473.

Diem, S. J., Lantos, J. D., & Tulsky, J. A. (1996). Cardiopulmonary res-
cuscitation on television—miracles and misinformation. New England 
Journal of Medicine, 334, 1578–1582.

Fischberg, D., Bull, J., Casarett, D., Hanson, L. C., Klein, S. M., Rotella, 
J., . . . Widera, E.; HPM Choosing Wisely Task Force. (2013). Five 
things physicians and patients should question in hospice and pal-
liative medicine. Journal of Pain and Symptom Management, 45(3), 
595–605.

Fischer, S., Min, S. J., Cervantes, L., & Kutner, J. (2013). Where do 
you want to spend your last days of life? Low concordance between 
preferred and actual site of death among hospitalized adults. 
Journal of Hospitalist Medicine, 8(4), 178–183. doi:10.1002/jhm 
.2018

Girotra, S., Nallamothu, B. K., Spertus, J. A., Li, Y., Krumholz, H. M., & 
Chan, P. S.; The American Heart Association Get with the Guidelines–
Resuscitation Investigators. (2012). Trends in survival after in-hospital 
cardiac arrest. New England Journal of Medicine, 367, 1912–1920. 
doi:10.1056/NEJMoa1109148

Kubler-Ross, E. (1997). On death and dying (Kindle version). Retrieved 
from Amazon.com 

http://www.polst.org/programs-in-your-state
http://Amazon.com


C H A P T E R 6
A ppraising C linical 
Practice G uidelines
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Primary care providers make clinical decisions on a daily 
basis. These decisions are often made under a veil of uncer-
tainty. The translation of h ealth r esearch into usable evi-
dence can help reduce this uncertainty in c linical practice. 
This, however, is dependent on a primary care provider’s 
ability to identify, appraise, interpret, and incorporate 
r esearch evidence into practice.

The e  vidence-based practice (E   BP) movement came 
to fruition in 1992 when the term e   vidence-based m edi-
cine was coined by G ordon G uyatt and colleagues of 
M cMaster University. E   vidence-based m edicine was fi rst 
defi ned as “the conscientious, explicit, and judicious u se 
of current best evidence in making decisions about the 
care of individual patients . . . [E   BM integrates] clinical 
expertise with the best available external clinical evidence 
from s ystematic r esearch” (S   ackett, R osenberg, G ray, 
H aynes, & R ichardson, 1996, p. 71). As the term evolved, 
different professions within the h  ealth care fi eld began to 
adopt an e  vidence-based philosophy of practice. The defi -
nition of E   BP further developed into a p roblem-solving 
approach to clinical care that integrates the conscientious 
u se of evidence from “w ell-designed studies, the clini-
cian’s expertise and the patient’s values and preferences” 
(F    ineout-Overholt, M  elnyk, & S chultz, 2005, p. 335). The 
core components of the best r esearch evidence, patient’s 
preferences, clinical expertise, and the clinical context are 
inherent to the practice of E   BP across disciplines and set-
tings (see F igure 6.1).

Straus, G  lasziou, R ichardson, and H aynes (2011) out-
line a fi  ve-step process for employing E   BP:

1. Ask an answerable, clinically focused question.
2. Identify the best evidence that answers that question.
3. Critically appraise the evidence for validity, strength, 

and clinical applicability.
4. Integrate evidence into c linical practice, incorporat-

ing patient values and beliefs.
5. Evaluate the effectiveness of the application of the 

evidence in c linical practice while making improve-
ments where needed.

Although these steps seem simple enough, carrying them 
out effectively can be a time-consuming process. With the 
rapidly growing knowledge base of health-related r esearch, 
it is increasingly diffi cult for primary care providers to stay 
abreast of new knowledge and appraise that knowledge for 
u se in practice. Many providers turn to s ystematic reviews 
and c   linical practice g uidelines (C   PGs) that summarize 
available evidence in a more readily accessible format.

 n defINING C   lINICAl PRACTICe G uIdelINeS

Research evidence that has been critically appraised and 
synthesized is e ssential for busy providers to practice using 
an e vidence-based framework. C  PGs came into existence in 
the early 20th century with the publication of the A merican 
Academy of Pediatrics’ R edbook of I nfectious Diseases in 
1938 ( I  nstitute of M  edicine [I  OM], 2011). As the amount 
of r esearch evidence available and the demands to frame 
c linical practice from an E   BP approach increase, the need 
for C   PGs has become more evident.

In 1990, at the request of the U nited States Congress, the 
I  OM published C    linical Practice G uidelines: D irections for 
a N ew Program, which was followed in 1992 by G  uidelines 
for C linical Practice: F  rom Development to U se  (I  OM, 
1990, 1992). These reports provided direction for the newly 
formed A gency for H ealthcare Policy and R esearch (now 
called the A gency for H ealthcare R esearch and Q uality), 
which was tasked with developing C   PGs to appraise and 
synthesize the growing body of evidence ( I  OM, 2011).

As defi ned by the I  OM, C   PGs are “statements that 
include recommendations intended to optimize patient care 
that are informed by a s ystematic review of evidence and 
an assessment of the benefi ts and harms of alternative care 
options” ( I  OM, 2011, p. 4). Recommendations contained 
within C   PGs should be systematically derived from the 
best r esearch evidence available by a panel of experts who 
have knowledge of the practice problem being evaluated. 
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determine if new evidence has emerged that may alter 
the present g uidelines.

 n Documentation: C   PGs should be transparent in the 
documentation of the methods used, the evidence 
identifi ed, and any assumptions made in the develop-
ment of the guideline.

 n SeARChING foR C lINICAl PRACTICe 
G uIdelINeS

After a clinical question has been posed, the next step of 
the E   BP process is identifying the best available evidence 
to answer the question being asked. Databases such as the 
N ational Library of M edicine’s P  ubMed, t  he C umulative 
Index of N ursing and A llied H ealth Literature (C   INAHL), 
and E   MBASE are common resources used to search for 
answers to clinical questions. These databases, however, 
contain millions of records extending over decades. Busy 
providers rarely have the time to search through and appraise 
the vast amount of r esearch evidence available in order 
to incorporate the best evidence into practice. Systematic 
reviews and C   PGs provide summaries of evidence to guide 
practice. Many groups are producing C   PGs and these g uide-
lines can be readily accessed on the web. In addition to the 
resources provided in T able 6.1, websites of professional 
organizations such as the A merican Cancer Society, the 
A merican College of C ardiology, or the A merican Diabetes 
Association are good resources for locating C   PGs.

The number of C   PGs available continues to increase and 
primary care providers will need to be able to evaluate the 
validity, reliability, and relevance of a C   PG before imple-
menting recommendations into practice. For example, as of 
A pril 2013 a search of the N ational Guideline Clearinghouse 
(A gency for H ealthcare R esearch and Q uality, n .d.-a) listed 
60 C   PGs related to the management of type 2 diabetes mel-
litus. These C  PGs were originally published between 1994 
and 2012, some including subsequent revisions.

One of the challenges of identifying a C   PG is to fi l-
ter through variable g uidelines r elated to a specifi c h ealth 
condition. Different interest groups may create confl icting 

Whereas s ystematic reviews of the literature identify the 
best available evidence to answer a focused clinical ques-
tion, C   PGs further identify recommendations of w hat 
should and should not be done in a specifi c clinical con-
text. Gaps frequently exist in the current knowledge base, 
and bias often plagues r esearch fi ndings. As a result, C   PGs 
provide a grading of the q uality of evidence used to make 
clinical recommendations and identify the strength of the 
recommendations, while taking into account benefi ts and 
harms ( I  OM, 2008).

The I OM has identifi ed eight attributes that h igh-quality 
C   PGs contain ( I OM, 1990).

 n Validity: C   PGs are valid if, when carried out as 
directed, the projected outcomes are achieved.

 n Reliability: C   PGs are methodologically reliable if, fol-
lowing t he same methods, other experts arrive at t he 
same recommendations. C  PGs are clinically reliable 
if, in a similar clinical context, different practitioners 
apply the g uidelines in t he same way.

 n Clinical applicability: C   PGs should explicitly iden-
tify the population to which the g uidelines should 
be applied and should be as inclusive as the evidence 
allows.

 n Clinical fl exibility: C   PGs should identify any excep-
tions to the recommendations provided to allow for 
fl exibility in the interpretation of recommendations 
within the boundaries of the available evidence.

 n Clarity: C   PGs should be organized with a logical 
fl ow, defi ning all terms and avoiding ambiguous lan-
guage, while being specifi c to the population and clin-
ical context to which the recommendations should be 
applied.

 n I nterprofessional process: C   PG development groups 
should include all key stakeholders who will be 
affected by the guideline recommendations.

 n Scheduled review: C   PGs should include a statement 
indicating when the guideline will be reviewed to 
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evidence

Clinical
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Patient’s preferences 
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EBP

  FIGURE 6.1

E lements of e  vidence-based practice (E   BP).

National Guideline Clearinghouse http://guideline.gov/

Guidelines International Network www. g-i-n.net/

National Institute for  Health and Care 
Excellence (  NICE)

www. nice.org.uk/

Canadian Medical Association  Infobase: 
   Clinical Practice  Guidelines

www.cma.ca/ cpgs/

 Scottish Intercollegiate  Guidelines 
Network (  SIGN)

www. sign.ac.uk/

Australian National  Health and 
 Medical  Research Council:     Clinical 
Practice  Guidelines Portal

www.clinicalguide
lines.gov.au/

TAble 6.1 C  linical Practice Guideline Resources
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Appraisal Tools

Numerous clinical appraisal instruments have been devel-
oped to aid users in the critical appraisal process to differ-
entiate between higher- and lower-quality CPGs. A review 
of the literature identified two systematic reviews comparing 
CPG appraisal instruments. The first identified 15 different 
instruments developed between 1992 and 1999 (Graham, 
Calder, Hebert, Carter, & Tetroe, 2000). The second identi-
fied 24 instruments in a search up through 2003 (Vlayen, 
Aertgeerts, Hannes, Sermeus, & Ramaekers, 2005). Many 
of the instruments in existence are based on the eight attri-
butes of CPGs described by the IOM. Only four of the critical 
appraisal instruments identified in these systematic reviews 
underwent testing for reliability and validity. Of these, the 
Cluzeau instrument (Cluzeau, Littlejohns, Grimshaw, Feder, 
& Moran, 1999), which was based on the instrument origi-
nal developed by the IOM, and the Appraisal of Guidelines, 
Research and Evaluation (AGREE) instrument (Agree 
Collaboration, 2003), which is based on the Cluzeau instru-
ment, were determined by the reviewers to address all of the 
dimensions deemed necessary for an appraisal instrument.

The AGREE instrument has become the most widely 
used critical appraisal tool for CPGs. It is easy to use and 
has been tested for reliability and validity on 100 guidelines 
from 11 countries by more than 200 different appraisers 
(Agree Collaboration, 2003). The AGREE instrument has 
since been refined, improving its reliability and validity, 
and updated to better meet the needs of the user (AGREE 
Next Steps Consortium, 2009). The AGREE II instrument 
contains 23 items grouped into 6 domains, with each item 
scored on a 7-point Likert scale. There is no cutoff point that 
differentiates between a good- and a poor-quality CPG; this 
decision should be made by the appraiser taking into account 
the clinical context in which the CPG is to be applied. The 
AGREE II instrument can be used to appraise CPGs on any 
health condition and stage on the continuum of care from 
health promotion and screening to diagnosis and treat-
ment (AGREE Next Steps Consortium, 2009). The original 
AGREE instrument and the AGREE II instrument, which 
is available in six languages, can be found on the AGREE 
Research Trust’s website (www.agreetrust.org).

One important limitation of existing appraisal instru-
ments, including the AGREE II instrument, is the lack of 
assessment of the clinical content of the CPG or the quality 
of the evidence that supports the CPG’s recommendations 
(Vlayen et al., 2005). All appraisals of CPGs are limited by the 
extent to which the guideline development process was docu-
mented. The transparent documentation of the development 
process, however, does not always lead to high-quality rec-
ommendations, making critical appraisal of CPGs an impor-
tant step in putting their recommendations into practice.

In 2002, the Conference on Guidelines Standardization 
(COGS), a group representing 22 different professional 
organizations, developed a checklist of 18 items to support 
more comprehensive documentation in CPGs (Shiffman et 
al., 2003). The 18 items outlined in the COGS statement are 
recommendations of what should be contained in all CPGs 

guidelines related to one particular health condition based 
on the interests of the group. Conflicting guidelines are often 
a result of weak evidence or gaps in the evidence where the 
clinical expertise of the development group members are 
used to fill in the gaps. Appraising the guidelines for sources 
of bias becomes a key step in choosing a CPG for use in 
practice.

Another consideration when choosing a CPG is the date 
the guideline was developed. How old is too old? CPGs 
require periodic updating as new evidence is developed. 
There is no set timeline for when CPGs should be updated. 
Updates are usually done based on the topic and the speed 
with which new evidence is being developed related to that 
topic. For areas such as cancer care, where new evidence 
is frequently produced, CPGs may have to be updated on 
a more frequent basis than other areas; for example, pep-
tic ulcer disease where management has remained relatively 
static. Evaluating the dates of evidence cited in a CPG can 
give some information regarding how current the recom-
mendations are. Guideline developers could be contacted to 
determine if an update is planned or if the developers feel 
the guideline is still current enough for use in practice. A 
database search for any systematic reviews published since 
the release of a CPG can be useful to determine if a guideline 
is in need of an update.

Shekelle et al. (2001) identified six circumstances that 
necessitate updating of CPGs:

 n Changes in the available interventions
 n Changes in evidence related to the benefits or harms 
of interventions

 n Changes in the outcomes considered important
 n Changes in the evidence related to optimal practice
 n Changes in the values placed on outcomes
 n Changes in resource availability

In a review of 17 CPGs produces by the Agency for 
Healthcare Research and Quality, Shekelle et al. (2001) 
concluded that half of the guidelines became obsolete after 
5.8 years. They went on to recommend that all CPGs be 
reviewed every 3 years. The IOM (2011) has not provided 
a time estimate but only recommends regular reviews of the 
literature for the emergence of new evidence that would 
necessitate the updating of CPGs.

 n APPRAISING CPGs

Determining whether a CPG is valid and relevant to a spe-
cific clinical context first requires a critical appraisal of the 
guidelines. Despite the methodologies formulated by the 
IOM for development of CPGs, guideline developers do not 
always adhere to these standards (Shaneyfelt, Mayo-Smith, 
& Rothwangl, 1999). Transparency in the guideline devel-
opment process is necessary for an assessment of the rigors 
of guideline development. Determining how well guideline 
developers adhered to and reported on each of the eight 
attributes described by the IOM is an important step in 
applying evidence to practice.

http://www.agreetrust.org
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to enhance validity and usability of guidelines. The National 
Guideline Clearinghouse has also developed a list of 55 
attributes that a CPG must address in order to be published 
in its database, including scope, methodology, evidence sup-
porting the recommendations, benefits and harms, contra-
indications, and implementation of the guideline (Agency 
for Healthcare Research and Quality, n.d.-b). The develop-
ment of standardized attributes for CPG reporting adds to 
the transparency of reporting the CPG development process 
and supports the critical appraisal of guidelines, which is 
recommended prior to implementation of recommendations 
into practice.

Domains of Clinical Practice Guidelines 
Quality Assessment

When appraising CPGs, primary care providers want to 
determine what the recommendations are, if the recommen-
dations are valid, and if the recommendations are applicable 
to the context in which the provider intends to apply them. 
The six domains evaluated by the AGREE II instrument 
can aid primary care providers in answering these ques-
tions. These six domains, each evaluating a different quality 
attribute, include scope and practice, stakeholder involve-
ment, rigor of development, clarity and presentation, appli-
cability, and editorial independence (AGREE Next Steps 
Consortium, 2009). The questions under each domain can 
be found in Table 6.2.

SCOPE OF PRACTICE

The scope and purpose domain is concerned with the over-
all aim of the CPG. A CPG should contain a specific state-
ment that clearly identifies the objectives of the guideline 
and how the recommendations contained within the guide-
line can impact health. The clinical questions being asked 
should be explicitly stated. Questions are typically defined 
using the PICO format where the population (P), interven-
tion (I), comparator (C), and outcomes (O) of interest are 
described. Clear questions are necessary to guide the search 
of the literature in the development of recommendations 
for practice. The target population in which the recom-
mendations are meant to be applied must also be described, 
as recommendations should not be generalizable to other 
populations outside the scope of a guideline. Defining char-
acteristics of the population, such as age, gender, race, eth-
nicity, diagnosis, clinical characteristics, or other defining 
attributes, should be included.

STAKEHOLDER INVOLVEMENT

CPGs are typically developed by groups of professionals who 
hold a vested interest in the questions being asked by the 
guideline. Members of the development group, including their 
discipline and expertise, should be reported in the CPG. All 
relevant stakeholders should have representation in the devel-
opment group. An interprofessional panel brings diverse expe-
riences and philosophies to the guideline development process 
to ensure that the evidence is interpreted with limited bias.

Source: Adapted from “The AGREE II Instrument” by AGREE Next Steps 
Consortium (2009).

SCoPe ANd PuRPoSe

 1.  The overall objective(s) of the guideline is (are) specifically 
described.

 2.  The health question(s) covered by the guidelines is (are) specifi-
cally described.

 3.  The population to whom the guideline is meant to apply is 
specifically described.

STAkeholdeR INvolvemeNT

 4.  The guideline development group includes individuals from all 
relevant professional groups.

 5.  The views and preferences of the target population have been 
sought.

 6. The target users of the guidelines are clearly defined.

RIGoR of develoPmeNT

 7. Systematic methods were used to search for evidence.
 8. The criteria for selecting the evidence are clearly described.
 9.  The strengths and limitations of the body of evidence are clearly 

described.
 10.  The methods for formulating the recommendations are clearly 

described.
 11.  The health benefits, side effects, and risks have been considered  

in formulating the recommendations.
 12.  There is an explicit link between the recommendations and the 

supporting evidence.
 13.  The guideline has been externally reviewed by experts prior to its 

publication.
 14. A procedure for updating the guideline is provided.

ClARITy of PReSeNTATIoN

 15. The recommendations are specific and unambiguous.
 16.  The different options for management of the condition or health 

issue are clearly presented.
 17. Key recommendations are easily identifiable.

APPlICAbIlITy

 18. The guideline describes facilitators and barriers to its application.
 19.  The guideline provides advice and/or tools on how the  

recommendations can be put into practice.
 20.  The potential resource implications of applying the  

recommendations have been considered.
 21. The guideline presents monitoring and/or audit criteria.

edIToRIAl INdePeNdeNCe

 22.  The views of the funding body have not influenced the content  
of the guideline.

 23.  Competing interests of guideline development group have been 
recorded and addressed.

TAble 6.2 Agree II Instrument

As the main stakeholder in clinical practice is the patient, 
all CPGs should be informed by the experiences and expec-
tations of the population being targeted. Ensuring that the 
views and preferences of the target populations are repre-
sented in a CPG can occur at many levels, from consultations 
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should be graded based on the level of evidence from which 
they were derived. Any recommendations based on expert 
opinion should be clearly stated.

All CPGs should undergo peer review prior to publica-
tion as another check to minimize bias. The process of con-
ducting this external review should be reported. Stakeholders 
not involved in the development process should conduct this 
review to evaluate the CPG development process and the 
appropriateness and applicability of the recommendations. 
Reviews should include clinical experts and representatives 
of the target population. A pilot test of the recommenda-
tions may be another method used to assess appropriateness 
and applicability of a CPG.

CPG recommendations should be based on the best avail-
able evidence. As new evidence is constantly being developed, 
the process for updating a CPG should be discussed. The 
timeline for updating CPGs should be determined by how 
rapidly new evidence related to the question is developed.

CLARITY AND PRESENTATION

Users of CPGs should be able to easily identify recommen-
dations for practice that answer the clinical question being 
addressed. Many guidelines provide separate summaries, ref-
erence guides, or text boxes highlighting the relevant recom-
mendations. The recommendations provided in CPGs must 
be appropriate and applicable to a specific clinical situation, 
while considering different options that may arise related 
to the clinical context and patient preferences. The recom-
mendations, based on the best available evidence, should 
explicitly describe what to do, in what situation it should be 
done, and what population it should be applied to. Different 
options for management of the clinical condition should be 
presented. This includes recommendations for practice that 
reflect all stages of a clinical condition, including screening, 
prevention, diagnosis, and treatment. Ambiguity should be 
minimized and any uncertainty should be reported.

APPLICABILITY

In order to successfully implement evidence-based recom-
mendations from CPGs into practice, users need to under-
stand the context in which to apply recommendations. 
Facilitators and barriers that exist in any clinical situation 
will affect the application of CPG recommendations. These 
facilitators and barriers should be anticipated by guideline 
development groups and reported. Strategies for overcom-
ing potential barriers should be provided.

Advice or tools to facilitate implementation of recom-
mendations in practice should be provided. These may 
include summary guides, implementation guides, checklists 
or other implementation instruments, patient information 
handouts, or details of pilot tests and outcomes obtained. 
Users should be directed to these instruments and resources 
that may be located outside of a guideline.

Important considerations in implementing recommen-
dations into practice are the resources needed to carry out 
those recommendations. These resources may include team 
members with clinical expertise, new equipment or tools, 

or focus groups with representatives of the population, to 
inclusion of patients in the guideline development group, 
or review of recommendations by these stakeholders prior 
to publication. All CPGs should contain evidence that these 
important stakeholders have been involved in some stage of 
the guideline development process and that their views have 
been considered in the recommendations developed.

The other important stakeholder to be considered in 
guideline development is the intended user. The intended 
user and how that user can apply a specific guideline should 
be clearly identified, allowing readers to quickly determine 
if a guideline is relevant to their practice.

RIGOR OF DEVELOPMENT

The rigor of development domain assesses guideline develop-
ment and how well the development process was reported. 
The AGREE II instrument, as well as the majority of other 
CPG appraisal instruments available, does not assess the clin-
ical content of the guideline or the quality of the evidence the 
recommendations are based on. These issues are expected to 
be addressed by the development group in the formulation 
of their recommendations and reported in the CPG.

Details of the search strategy used to identify relevant evi-
dence should include a description of the search terms used, 
the sources searched, and the time frame of the search. The 
search strategy should be comprehensive in order to identify 
all relevant evidence, including published and unpublished 
sources that answer the question being asked. Sufficient 
details should be reported to allow for the search to be rep-
licated with the expectation of producing the same results.

When combing through myriad results of a comprehen-
sive search, guideline developers need a clear set of inclu-
sion and exclusion criteria for identifying relevant evidence. 
A CPG should explicitly state the inclusion and exclusion 
criteria used to locate evidence that answers the question 
being asked. The rationale for defining these criteria should 
be described. The appraiser will need to decide if all relevant 
evidence has been considered for inclusion.

Guideline developers should assess the quality of the evi-
dence that leads to the recommendations for practice. Critical 
appraisal of all relevant literature identified from the compre-
hensive search should include an assessment of the strengths 
and limitations, including risks of bias, for all relevant evi-
dence. There are many critical appraisal instruments avail-
able to assess the quality of individual studies. The method 
used for critical appraisal and the assessment of the evidence 
should be reported. Evidence from low-quality studies—that 
is, studies with a high risk of bias—should be weighted less in 
the formulation of recommendations for practice.

Once the evidence has been compiled, the next step is 
formulation of the recommendations. The methods used 
to synthesize the evidence and the process for resolving 
disagreements should also be discussed. Both benefits and 
risks related to the recommendations and alternative strate-
gies should be considered. Any uncertainty or variability in 
the desired outcomes should be reported. The direct link 
between the evidence and the recommendations provided 
should be transparent. The strength of recommendations 
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preferences, and values, may opt to incorporate recommen-
dations from competing    CPGs into their practice. With any 
practice improvement initiative, a small test of change should 
occur to assess the  fi t, that is, the applicability and value those 
recommendations add to the current clinical context.

Before rolling out any practice improvement, it is impor-
tant to make sure the recommendations from    CPGs can 
be transferred to a particular practice setting and patient 
population, or whether adjustments are needed to enhance 
the  fi t of the recommendations to the current practice. The 
feasibility of implementing recommendations, including the 
resources needed to carry out the change, must also be eval-
uated. One of the most critical components for stakeholders 
in deciding to implement a practice change is the  cost–ben-
efi t. The  cost–benefi t of a recommendation is one of the 
standards that should be incorporated in    CPGs, but this is 
often omitted. Organizations will likely want to understand 
the  cost–benefi ts of incorporating a change into practice, 
especially if the costs to implement a change are high.

Several models for implementing evidence into practice 
and testing the  fi t of that evidence in an organization have 
been developed. One such model, the    plan–do –study–act 
(   PDSA)  cycle ( Figure 6.2) was fi rst published by W. Edwards 
Deming in 1993; it has roots in the scientifi c method and 
evolved from earlier learning and improvement cycles 
developed for industry and manufacturing in the 1950s and 
1980s (  Moen &  Norman, 2010). The   PDSA  cycle has been 
adopted for  use in many   health care organizations. This 
improvement process involves rapid cycles of small tests 
of change to evaluate the impact of the change on current 
practices prior to rolling out practice changes on a large 
scale. The  plan phase of the    PDSA  cycle involves identify-
ing a  clinical practice question and then searching for and 
appraising    CPGs that answer this question. The  do phase is 
where the recommendations from    CPGs are put into prac-
tice.  It is important to understand if these practice changes 
result in an improvement. In the  study phase, outcome data 
are collected and analyzed after the practice recommen-
dations have been implemented. In the  act phase, further 
actions are devised based on the analysis of the outcomes. 
These actions can include proceeding with the recommen-
dations on a larger scale, redesigning the process and retest-
ing until desired outcomes are achieved, or beginning again 
by testing a different recommendation for change. Ongoing 
evaluations of practice processes based on  evidence-based 

or access to medication or treatment modalities. Cost is an 
important consideration in applicability of guideline recom-
mendations. Economic evaluations, including  cost–benefi t 
and  cost-effectiveness analyses of recommendations, should 
be provided, as these considerations may weigh heavily on a 
user’s ability to implement recommendations into practice.

The ability to evaluate the outcomes of the implementation 
of recommendations is essential to  quality,  safety, and overall 
outcomes of care. Monitoring and/or auditing criteria should 
be described. These include specifi c process measures, behav-
ioral measures, or specifi c clinical outcomes. Measurement 
criteria, including the procedure, timing, and frequency of 
measurement, to determine if the implementation of recom-
mendations resulted in an improvement should be defi ned.

 EDITORIAL INDEPENDENCE

As many  guidelines are developed with support from gov-
ernment agencies, professional organizations, or   health care 
industries, it is important to assess for sources of bias in the rec-
ommendations made. Sources of funding should be identifi ed. 
Guidelines should explicitly state that the funding body did not 
infl uence the results and the recommendations presented are 
based solely on the best available evidence. Confl icting interests 
of members of the development group,  how these confl icting 
interests infl uenced guideline development, and methods used 
to minimize these infl uences should be identifi ed. Potential bias 
of the results from competing interests may infl uence a user to 
adopt one    CPG over another.

 n APPlyING evIdeNCe To PRACTICe

High -quality  evidence-based    CPGs have the ability to 
improve clinical outcomes and  health policy.   CPGs are devel-
oped to guide  clinical practice and  decision making. In some 
instances,  there may be more than one    CPG published by 
different groups that relates to a specifi c clinical situation. 
The primary care provider should appraise each guideline 
for validity before deciding which recommendations to fol-
low. Although  guidelines are based on the best available evi-
dence, that evidence is often limited or of reduced  quality, 
so clinical experts must fi ll in the gaps based on their own 
clinical expertise. Caution should be taken in using recom-
mendations from  guidelines of lower methodological  qual-
ity. Recommendations should only be applied to the clinical 
context in which the guideline was developed. While  multiple 
 guidelines may relate to a particular disease state, they may 
not all apply to the clinical context and population at hand. If 
recommendations from competing    CPGs differ, careful atten-
tion should be applied to the process used to search the evi-
dence and the methods used to develop the recommendations.

After careful  appraisal of identifi ed    CPGs, primary care 
providers can make informed decisions as to which recommen-
dations can be implemented into their practice. Occasionally 
providers may fi nd recommendations from different    CPGs to 
be applicable to their practice setting. Providers, using their 
clinical judgment and taking into account their patients’ needs, 

Act Plan

Study Do

F  IGURE 6.2

Pl   an–do–study–act (PDSA)    cycle.
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clinical expertise and take into account patients’ preferences 
and values when being applied to clinical practice. Adopting 
the evidence and recommendations from CPGs can lead to 
improved clinical practice and positive health outcomes.
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guidelines should occur. Amendments to current practices 
may be necessary as new evidence is developed and CPGs 
are updated.

 n devIATING fRom CPGs

The aim of CPGs is to improve care based on guidance from 
the best evidence available. Evidence alone, however, cannot 
dictate what will happen in every clinical situation and for 
individual patients. As we see from Figure 6.1, EBP takes into 
account not only the best research evidence, but also clinical 
expertise, patients’ preferences and values, and the clinical 
context. Occasionally these other influences necessitate devi-
ations from the recommendations provided by CPGs.

Primary care providers should choose a CPG that has the 
best fit to their practice and patient population. The recom-
mendations provided by the CPG are used to guide decision 
making, but some flexibility must remain in practice when 
providing patient-centered care. This decision-making pro-
cess should be shared between the provider and the patient. 
Recommendations from CPGs should be discussed with the 
patient to determine if the patient’s goals align with the CPG 
recommendations. Primary care providers have a duty to 
explain the evidence behind a practice recommendation and 
disclose all the benefits and risks related to the recommenda-
tions so patients can make an informed decision based on their 
needs, preferences, and values. A patient may be unwilling to 
accept the risk of a particular treatment despite its recommen-
dation based on current evidence. Any deviation from a chosen 
CPG, whether due to the provider’s judgment or the patient’s 
preference, should be documented in the patient’s chart.

Deviations are common when patients present with 
multiple comorbid conditions. When trying to incorporate 
CPG recommendations related to different conditions into 
the plan of care for one patient, conflicts of recommenda-
tions may occur. Most guidelines do not address the patient 
with multiple comorbidities. This is where the primary care 
provider’s clinical expertise and the patient’s needs influ-
ence the decision-making process. Providers need to deter-
mine which recommendations are in the best interest of 
their patients, incorporating those into the plan of care in 
a manner that reduces risk and provide the best outcomes.

 n SummARy

CPGs provide a summary of evidence around a particular 
clinical question. Given the growing number of CPGs avail-
able, it is important that primary care providers be able to 
critically appraise the process used to develop a guideline, as 
well as the applicability, flexibility, and clarity of the recom-
mendations provided. Careful scrutiny of available guide-
lines by end users and organizations can inform decisions 
regarding which recommendations are most suitable for a 
particular setting. Recommendations from CPGs should be 
interpreted and applied using the primary care provider’s 
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C H A P T E R 7
Arrhythmia

Judy Cheng, PharmD, MPH, BCPS, CHFN, FCCP

An arrhythmia is defi ned as a disturbance of cardiac elec-
trical conduction. The synchronous interaction between 
the electrical and the mechanical properties of the heart 
is important if the heart is to function properly and main-
tain adequate blood supply and perfusion to other vital 
body organs. The management of arrhythmias contin-
ues to evolve as results of many landmark studies are 
published.

With the original discovery of surface electrocardiogra-
phy (ECG) and the availability of intracardiac recordings 
and programmed cardiac stimulation, there is consider-
able insight into cardiac electrophysiology. This technol-
ogy has allowed for sophisticated classifi cation of many 
arrhythmias.

Cardiac arrhythmias can be broadly classifi ed into two 
groups: supraventricular (originating above the ventricle) 
and ventricular (originating from the ventricle) arrhythmias. 
Common supraventricular arrhythmias include atrial fi bril-
lation, atrial fl utter, paroxysmal supraventricular tachy-
cardia (PSVT), sinus tachycardia, and bradycardia. Atrial 
fi brillation is probably the most common sustained car-
diac arrhythmia encountered in primary care practice. The 
prevalence of atrial fi brillation increases with increasing age 
and the presence of structural heart disease. Atrial fi brilla-
tion is the major cause of stroke, especially in the elderly. 
Ventricular arrhythmias include premature ventricular con-
tractions (PVCs), monomorphic and polymorphic (such as 
torsades de pointes) ventricular tachycardia (VT), and ven-
tricular fi brillation (VF).

Multiple antiarrhythmic agents are available for man-
agement of these disorders. Unfortunately, many problems 
are associated with these agents, proarrhythmia being the 
most signifi cant because it has a potential effect on patient 
mortality. Fortunately, technical advances have been made 
in the development of nondrug therapies. Some examples 
include radiofrequency ablation, the internal cardioverter/
defi brillator, and pacemakers.

This chapter discusses the pathophysiology and man-
agement of arrhythmias in a primary care setting, with an 
emphasis on long-term management to prevent complica-
tions such as life-threatening ventricular arrhythmias, heart 
failure, or thromboembolic events.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Cardiac Electrical Condition Pathway

The heart is an organ that is capable of producing an intrinsic 
electrical rhythm and has automaticity. This rhythm may be 
modifi ed by the autonomic nervous system (sympathetic and 
parasympathetic nervous systems). In normal cardiac con-
duction, the electrical activity begins in the sinoatrial (SA) 
node, known as the pacemaker of the heart. The SA node is 
located in the upper portion of the right atrium (Figure 7.1).

In adults, the SA node fi res at a regular rate of 60 to 100 
beats per minute (bpm), which is defi ned as the normal sinus 
rhythm (NSR). Following discharge of the SA node, the elec-
trical impulse is conducted through the right atrium, to the 
left atrium, then to the atrioventricular (AV) node (Figure 
7.1). The impulse continues to conduct through the AV node, 
with a momentary delay, then to the bundle branches. From 
the bundle branches, the electrical activity is carried to the 
ventricular muscle by networks of Purkinje fi bers. In abnor-
mal cardiac conduction, enhanced automaticity and forma-
tion of reentry circuits at certain foci of the heart (either SA 
node or other latent pacemakers) may lead to tachycardia.

Electrical impulses are capable of conduction through 
ion channels. The major ion channels include sodium and 
potassium channels (fast conduction channels), as well as 
calcium channels (slow conduction channels). They are 
labeled as fast and slow conduction channels based on the 
speed of ion infl ux and effl ux. These conduction channels 
are distributed throughout the myocardium. However, the 
atrial and ventricular tissue has more sodium and potassium 
channels compared to calcium channels, and the SA node 
and the AV node have more calcium channels relative to 
sodium and potassium channels. Therefore, calcium chan-
nel blockers such as verapamil will demonstrate more phar-
macological activity at the SA and the AV nodes, as these 
nodes are where more calcium channels are located. Class 
I and III antiarrhythmic agents, such as procainamide and 
amiodarone, are sodium channel blockers and potassium 
channel blockers, which demonstrate more pharmacologi-
cal activity in the atrial and ventricular tissue.

UNIT II: CARDIOVASCULAR CONDITIONS
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Electrocardiogram

The ECG complexes refl ect the cardiac electrical activity. 
Waveforms on the ECG represent electrical conduction of 
the heart, the P wave represents atrial depolarization, the 
QRS complex represents ventricular depolarization, and the 
T wave represents ventricular repolarization (Figure 7.2). 
The atrial contraction follows the P wave and the ventricular 
contraction follows the QRS complex. Three key intervals 
play an important part in ECG interpretation. The PR inter-
val, normally 0.12 to 0.20 seconds in duration, represents the 
travel of electrical impulse from the SA node through the AV 
node. A prolongation of the PR interval indicates a delay in 
AV nodal conduction, known as fi rst-degree heart block. The 
QRS interval, normally <0.12 seconds in duration, represents 
the time required for the ventricle to depolarize. Prolongation 
of the QRS interval may indicate ventricular hypertrophy (it 
takes longer for a thicker piece of muscle to depolarize) or 
a defect in the conduction of the Purkinje fi bers. The QT 
interval, normally 0.4 seconds or less, represents the time 
necessary for ventricular depolarization and repolarization. 
Prolongation of the QT interval (>0.5 seconds) indicates 
prolongation of the relative refractory period. During this 
phenomenon, the ventricles are especially vulnerable to extra 
stimuli. This increases the risk of developing life-threatening 
arrhythmias such as torsades de pointes.

Pathophysiology

The mechanisms of tachyarrhythmias (both supraventricu-
lar and ventricular) have been classifi ed into two general 

categories: those resulting from an abnormal impulse gen-
eration and those resulting from an abnormal impulse con-
duction or reentrant tachycardia.

Automatic tachycardias depend on spontaneous impulse 
generation in latent pacemakers, which compete with the 
SA node for dominance of cardiac rhythm. If the rate of 
spontaneous impulse generation of the abnormally auto-
matic tissue exceeds that of the SA node, then an automatic 
tachycardia may result. Trigger automaticity is also a pos-
sible mechanism for abnormal impulse generation. Trigger 
automaticity is the transient membrane depolarization that 
occurs during repolarization (early after-depolarization) 
or after depolarization (delayed after-depolarization) but 
before repolarization.

Reentry tachycardia involves indefi nite propagation 
of the impulse and continued activation of previously 
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refractory tissue. Three conduction requirements must be 
fulfilled for the formation of a viable reentrant focus: There 
must exist two pathways for impulse conduction with an 
area of unidirectional block (prolonged refractoriness) and 
slow conductions in the other pathway.

A critically timed premature beat initiates reentry. 
The premature impulse enters both conduction pathways 
but encounters refractory tissue in one of the pathways 
at the area of the unidirectional block. The impulse sub-
sides because it is still refractory from the sinus impulse. 
Although it fails to propagate in one pathway, the impulse 
will still proceed in a forward (antegrade) direction through 
the other pathway because of this pathway’s relatively 
shorter refractory period. The impulse may then proceed 
through the loop of tissue and reenter the area of the uni-
directional block in a backward (retrograde) direction. 
Because the antegrade pathway has slow conduction prop-
erties, the area of unidirectional block has time to recover 
its excitability. The impulse can proceed retrograde through 
this (previously refractory) tissue and continue around the 
loop of tissue. The reentrant focus may excite surrounding 
tissue at a rate greater than that of the SA node, and a clini-
cal tachycardia results.

Different precipitating factors of automaticity and 
reentry may lead to different types of bradyarrhythmias or 
tachyarrhythmias. Bradycardia is usually due to sick sinus 
or AV nodal conduction delay or blockade. Classifications 
of cardiac arrhythmias are summarized in Table 7.1. 
Pathophysiology of some of the more clinically signifi-
cant arrhythmias is discussed in greater detail later in this 
chapter.

 n SUPRAVENTRICULAR ARRHYTHMIA

Atrial Fibrillation and Atrial Flutter

In atrial fibrillation, reentry circuits are formed when the 
atrium is being stretched or disturbed. They take over the 

SA node and become multiple independent pacemakers of 
the heart. All of these pacemakers beating independently 
result in an overall atrial rate of 400 to 600 bpm. In atrial 
flutter, the mechanism is similar except that there is one 
instead of multiple reentry circuits.

Paroxysmal Supraventricular Tachycardia

PSVTs include those arrhythmias caused by AV nodal 
reentry, SA nodal reentry, and intra-atrial reentry. AV 
nodal reentry is by far the most common form of PSVT. 
Lown–Ganong–Levine (LGL) syndrome is an example of 
AV nodal reentry PSVT. Wolff–Parkinson–White (WPW) 
syndrome is another type of PSVT that involves both the 
AV node (slow conduction pathway) and an extra nodal 
AV connection (accessory fast conduction pathway). PSVT 
types that involve an accessory pathway may be the more 
common orthodromic (down AV node, up accessory path-
way, which usually presents with a narrow/normal QRS 
interval on ECG), or the less common antidromic (down 
accessory pathway, up AV node, usually with a wide QRS 
interval on ECG).

 n VENTRICULAR ARRHYTHMIAS

Ventricular Tachycardia

VT is defined as three or more repetitive PVCs, occurring 
at a rate >100 bpm. VT can be subdivided into two major 
types: monomorphic VT, which has a consistent QRS mor-
phology; and polymorphic VT, which has varying QRS 
morphology. VT may occur acutely as a result of metabolic 
abnormalities; electrolyte abnormalities such as hypokale-
mia or ischemia; organic heart disease such as heart fail-
ure or left ventricular aneurysm; or drug toxicities such as 
digoxin overdose. VT, if sustained for a prolonged period of 
time, can lead to hemodynamic collapse. Immediate treat-
ment is required.

Torsades de Pointes

Torsades de pointes is a rapid form of polymorphic VT 
associated with delayed ventricular repolarization (pro-
longed QT intervals). Table 7.2 lists the common causes of 
torsades de pointes.

Ventricular Fibrillation

VF is an electrical anarchy of the ventricle, resulting in no 
blood pressure or cardiac output. VF is a medical emer-
gency that requires advanced cardiac life support measures. 
VF is often preceded by VT. VF occurs most commonly in 
patients with ischemic heart disease, WPW, and (less com-
monly) mitral valve prolapse.

TABLE 7.1 Classification of Cardiac Arrhythmias

SUPRAVENTRICULAR

Premature atrial contraction
Atrial fibrillation
Atrial flutter
Paroxysmal supraventricular tachycardia (Wolff–Parkinson–White 

syndrome, Lown–Ganong–Levine syndrome)
Sinus bradycardia

VENTRICULAR

Premature ventricular contractions
Ventricular tachycardia
Ventricular fibrillation
Torsades de pointes
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from the cardiac chambers, may eventually lodge in another 
organ and lead to a thromboembolic event. Other morbid-
ity and mortality related to atrial fibrillation include heart 
failure. Without thromboprophylaxis, the risk of ischemic 
stroke in patients with nonrheumatic atrial fibrillation is 
approximately 5% per year (Wolf et al., 1991). For ventricu-
lar arrhythmias, the incidence of sudden cardiac death varied 
from <200,000 to 450,000 annually based on whether the 
patients also have coronary heart disease (Zipes et al., 2006).

 n DIAGNOSTIC CRITERIA

Supraventricular Arrhythmias

PREMATURE ATRIAL COMPLEXES

A premature atrial complex (PAC) is an electrical impulse 
originating in the atria outside of the SA node. PACs often 
occur without apparent cause or symptoms.

Commonly recognized clinical causes include the use of 
stimulants such as caffeine, tobacco, or alcohol. The ECG 
criteria are:

 n Rhythm: irregular
 n P waves: different in morphology from those of sinus 
mode origin

PAROXYSMAL SUPRAVENTRICULAR TACHYCARDIA

PSVT is a clinical syndrome characterized by repeated 
episodes of atrial tachycardia with an abrupt onset (pre-
ceded frequently by a premature atrial contraction), last-
ing from a few seconds to many hours. They usually end 
abruptly and often can be terminated by vagal maneuvers. 
Possible causes of PSVT include physical and psychologi-
cal stress, hypoxia, hypokalemia, and excessive use of caf-
feine or other stimulants. Primary cardiac causes include 
myocardial infarction (MI), congenital heart disease, and 
cardiomyopathy. Other causes include digitalis toxicity 
and chronic pulmonary disease. Patients may feel a sudden 
rapid palpitation and severe anxiety. Heart failure, angina, 
and shock may occur as a result of a decreased cardiac out-
put and an increased need for myocardial oxygen, if the 
tachyarrhythmia is persistent.

The ECG criteria are:

 n Rate: The atrial rate is usually 160 to 240 bpm
 n Rhythm: Regular. The ventricular rate is most often 
regular with 1:1 AV conduction when the atrial rate 
is <200. When atrial rates are above 200, 2:1 AV 
block is common. Higher-grade block may also occur

 n P wave: P waves may be difficult to identify because 
they can be buried in the preceding T wave. However, 
when visualized, their morphology is different from 
the sinus P waves

LGL Syndrome • LGL, one type of PSVT, is usually benign 
unless debilitating tachyarrhythmias occur. ECG criteria are 

AV, atrioventricular.

TABLE 7.2 Common Causes of Torsades de Pointes

PHYSICAL CONDITIONS

Congenital long QT syndrome
Myocarditis
Ischemia
Severe bradycardia due to AV block, heart rate <50 bpm
Hypokalemia
Hypomagnesemia
Hypothyroidism
Cardiomyopathy
Subarachnoid hemorrhage

DRUGS

Antiarrhythmic agents
Class IA (procainamide, quinidine)
Class IC (flecainide, propafenone)
Class III (amiodarone, sotalol, ibutilide)

Psychotropic agents
Phenothiazines
Tricyclic antidepressants
Haloperidol

Toxins
Organophosphate insecticides
Arsenic

Antihistamines
Terfenadine
Astemizole

Antibiotics
Pentamidine
Macrolide
Fluoroquinolones

 n EPIDEMIOLOGY

The most common type of arrhythmia, other than atrial 
and ventricular premature contraction (which most people 
will experience during their lifetime), is atrial fibrillation. It 
is estimated that by the year 2050, 16 millions Americans 
will have atrial fibrillation (Lloyd-Jones et al., 2004). Heart 
failure and rheumatic heart disease were the most power-
ful predictive precursors for atrial fibrillation, with relative 
risk in excess of sixfold. Hypertension, a history of cerebro-
vascular disease, diabetes, and left ventricular hypertrophy 
were also found to be significantly associated with atrial 
fibrillation.

The clinical importance of atrial fibrillation, other than 
its difficult-to-tolerate signs and symptoms, such as palpi-
tations, dizziness, and fatigue, is its relation to a mortality 
rate double that of control subjects. Much of the morbid-
ity and mortality related to atrial fibrillation is caused by 
stroke (Wolf et al., 1991). This is because atrial fibrillation 
creates turbulent flow in the cardiac chambers, promoting 
the formation of thrombi. Such thrombi, when dislodged 
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and 300 bpm for a 1:1 AV conduction. Atrial flutter usually 
occurs in conjunction with atrial fibrillation; in this situa-
tion, the ventricular rate will be irregular.

Symptoms of atrial fibrillation and atrial flutter are similar. 
Patients often present complaining of palpitation, dizziness, 
fatigue, and dyspnea, especially if they have a rapid ventricular 
rate. Patients with a relatively slower ventricular rate may be 
asymptomatic. A prolonged uncontrolled ventricular rate may 
lead to cardiac decompensation or heart failure. Atrial fibril-
lation is usually categorized as paroxysmal or chronic and the 
management approaches are different. Atrial flutter, in con-
trast, is an unstable rhythm and rarely remains chronic.

ECG criteria for atrial fibrillation are:

 n Rate: Atrial rate usually >400 bpm. Ventricular 
rates usually range from 100 to 150 bpm but can be  
<100 bpm

 n Rhythm: Irregularly irregular
 n P wave: No P wave

ECG criteria for atrial flutter are:

 n Rate: Atrial rate is rapid and around 250 to 350 bpm. 
Ventricular rate depends on degree of AV block (usu-
ally between half to one quarter of the atrial rate

 n Rhythm: Regular
 n P wave: Saw-toothed, referred to as “flutter wave”

BRADYARRHYTHMIAS AND HEART BLOCK

Bradyarrhythmia usually refers to sinus bradycardia. Sinus 
bradycardia is an arrhythmia where the sinus rate is below 

normal except that PR intervals are abnormally short but 
constant.

WPW Syndrome • WPW occurs mostly in younger patients 
(20–35 years old). It usually requires no intervention unless 
debilitating tachyarrhythmias occur.

ECG criteria are:

 n Rate and rhythm: Within normal limits; however, 
WPW can predispose to abrupt episodes of PSVT, 
atrial fibrillation, or atrial flutter with rates up to 300 
bpm

 n PR interval: Short
 n QRS interval: Duration is prolonged. Beginning of 
the waveform is slurred (delta wave)

ATRIAL FIBRILLATION/ATRIAL FLUTTER

Atrial fibrillation is a type of supraventricular arrhythmia 
defined as an extremely rapid and disorganized atrial activa-
tion (400–600 atrial bpm). This occurs when other ectopic 
foci in the atrium take over the role of the sinus node as the 
pacemaker. Such disorganized atrial contractions lead to 
a supraventricular impulse penetrating the AV conduction 
system in variable degrees, resulting in a totally irregular, 
often rapid ventricular rate. Because the AV node is com-
posed of mostly slow conduction channels compared to the 
atrial tissue, which is composed of mostly fast conduction 
channels, most of the supraventricular impulses are not con-
ducted through the AV node. Therefore, although the atrial 
rates usually vary between 400 and 600 bpm, the ventricle 
responds at a considerably slower rate (120–180 bpm).

Atrial fibrillation is now believed to occur under certain 
distinct clinical circumstances:

 n As a secondary arrhythmia in the absence of struc-
tural heart disease but in the presence of systemic 
abnormalities that predispose the patient to atrial 
fibrillation

 n As a secondary arrhythmia associated with cardiac 
diseases that affect the atria

 n As an idiopathic primary arrhythmia (lone atrial 
fibrillation)

The etiology of atrial fibrillation is categorized in Table 7.3 
(Benjamin et al., 1994).

Any situation that leads to an increase in atrial mass, 
atrial dilatation (in fluid overload states), myocardial injury 
(in coronary artery disease), increased vagal tone, or any 
other disturbance to the atria (open heart surgery) increases 
the risk of developing atrial fibrillation.

Atrial flutter is another form of supraventricular arrhyth-
mia. Atrial flutter occurs less frequently than atrial fibrilla-
tion but has similar precipitating factors, consequences, and 
approach to treatment. This arrhythmia is characterized by 
rapid but regular atrial activation (250–350 bpm). The ven-
tricular rate is determined by AV nodal conduction and is 
some dividend of the atrial rate. For example, for an atrial 
rate of 300 bpm, the ventricular rate would be 100 bpm for 
a 3:1 AV conduction, 150 bpm for a 2:1 AV conduction, 

TABLE 7.3 Etiologies of Atrial Fibrillation

SYSTEMIC ABNORMALITY

Hyperthyroidism
Pulmonary disease (asthma, chronic obstructive pulmonary disease, 

pneumonia, pulmonary emboli)
Cerebrovascular disease
Fluid overload state
Electrolyte abnormality
Febrile illness
Trauma and stress
Alcohol
Drugs: theophylline, caffeine

CARDIAC DISEASES

Cardiomyopathy
Rheumatic or nonrheumatic valvular disease
Tumor, lipomatous hypertrophy
Atrial septal defect
Coronary artery disease
Pericarditis
Cardiothoracic surgery

OTHER CAUSES

Hypertension
Increased vagal tone
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Ventricular Arrhythmias

PREMATURE VENTRICULAR CONTRACTIONS

PVCs are ectopic ventricular beats that occur earlier than 
the normally expected beat and are often followed by a 
compensatory pause. PVCs may be uniform, arising from 
the same ectopic focus (unifocal); or multiform (multifo-
cal), arising from two or more different ventricular sites. 
Patients experiencing PVCs may be asymptomatic or may 
complain of “skipping beats.” Depending on a patient’s 
ventricular function and the duration and frequency of 
the PVCs, a decrease in cardiac output may result. PVCs 
are more dangerous if they occur in the presence of heart 
disease. Possible causes of PVCs include digitalis toxicity, 
hypokalemia, hypocalcemia, and the use of caffeine and 
other stimulants.

The ECG criterion is a QRS interval that is wide and 
bizarre in morphology. Although most PVCs are benign, 
certain forms of PVCs may be predictive of potentially seri-
ous arrhythmic events (e.g., sustained VT). Potentially dan-
gerous PVCs include:

 n Couplets, triplets, or more PVCs in a row
 n Bigeminy (every other beat is a PVC) and trigeminy 
(every third beat is a PVC)

 n Multifocal PVCs (PVCs with different morphologies)
 n More than six PVCs in a minute
 n R-on-T phenomenon: The PVC falls on the preceding 
beat’s T wave. This type of PVC can lead to VT and 
VF

VENTRICULAR TACHYCARDIA

VT is defined as PVCs occurring in succession at a rate of 
more than 100 bpm. If sustained, cardiac output may drop 
drastically and the rhythm may deteriorate to VF. Common 
cardiac causes of VT include acute MI, coronary artery dis-
ease, rheumatic heart disease, and cardiomyopathy or heart 
failure. Other noncardiac causes include pulmonary embo-
lism, electrolyte imbalance (e.g., hypokalemia), and drug 
toxicity (e.g., digitalis, procainamide, quinidine, and vaso-
pressors such as epinephrine). If conscious, the patient may 
complain of palpitations, dizziness, and shortness of breath. 
Patients usually lose consciousness quickly if VT is rapid and 
sustained.

ECG criteria are:

 n Rate: Atrial rate cannot be determined. Ventricular 
rate is usually between 100 and 250 bpm

 n Rhythm: Usually regular; slight irregularity may  
occur

 n QRS complex: wide and bizarre

TORSADES DE POINTES

Torsades de pointes is a syndrome characterized by a typi-
cal polymorphic VT (the QRS polarity spirals around the 
isoelectric line) and a prolonged QT interval. Any condi-
tion that leads to prolonged QT intervals can precipitate 

60 bpm and all impulses come from the SA node. The mor-
phology of the ECG is normal except a demonstration of 
a very slow ventricular rate. Sinus bradycardia is usually 
observed in athletes, most likely due to their increase in 
vagal tone. It is also noted during sleep, elevation of intra-
cranial pressure, and situations with increased vagal tone 
such as straining of stool, vomiting, intubation, sick sinus 
syndrome, and hypothyroidism. Certain medications, such 
as beta-blockers, calcium channel blockers, and adenosine, 
may also induce sinus bradycardia.

Heart block or AV block is defined as a delay or inter-
ruption in the transmission of an impulse from the atria to 
the ventricles due to an anatomical or functional impair-
ment in the conduction system. The conduction distur-
bance can be transient or permanent. Common causes of 
heart block can include increased vagal tone, fibrosis of 
the conduction system, ischemic heart disease, or drug 
induction (e.g., by digitalis, calcium channel blockers, 
beta-blockers). The commonly used terminology includes 
first-degree (slowed conduction without loss of AV syn-
chrony, reflected in the ECG by a prolonged PR interval), 
second-degree (intermittent loss of AV conduction, often 
in a regular pattern, e.g., 2:1, 3:2, or higher degrees of 
block), and third-degree or complete AV block. Second-
degree heart block can be divided into Types 1 and 2. 
Type 1 second-degree heart block (or Wenkebach block) is 
specifically characterized by increasing delay of AV nodal 
conduction until a P wave fails to conduct through the AV 
node. This is seen as progressive PR interval prolongation 
with each beat until a P wave is not conducted. There is 
an irregular RR interval as well. In Type 2 second-degree 
heart block, the PR interval may be normal or prolonged; 
however, it is constant in length, unlike Wenckebach block 
in which the PR interval progressively lengthens until a P 
wave is not conducted.

ECG criteria for bradycardia are:

 n Rate: <60 bpm
 n Rhythm: Regular

ECG criteria for first-degree heart block are:

 n Rate: May be normal or slow
 n Rhythm: Regular
 n PR interval: Prolonged

ECG criteria for second-degree heart block are:

 n Rate: May be normal or slow
 n Rhythm: Irregular
 n PR interval:

 l Type 1: progressive PR interval prolongation with 
each beat until a P wave is not conducted

 l Type 2: PR interval may be normal or prolonged; 
occasional P wave not conducted

ECG criteria for third-degree heart block are:

 n Rate: May be normal or slow
 n Rhythm: Irregular
 n PR interval: Normal or prolonged. Atrial-ventricular 
dissociation
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torsades de pointes (see Table 7.2). Similar to VT, patients 
with torsades de pointes usually lose consciousness rapidly. 
If conscious, the patient may complain of palpitations, diz-
ziness, chest pain, or shortness of breath.

ECG criteria are:

 n Rate: Atrial rate cannot be determined; ventricular 
rate varies between 150 and 250 bpm

 n QRS interval: Usually wide with a phasic variation in 
its electrical polarity, shown by complexes that point 
downward for several beats, then upward, and so on

 n QT intervals of the sinus beat preceding torsades de 
pointes are usually prolonged

VENTRICULAR FIBRILLATION

VF is an arrhythmia marked by rapid, disorganized depo-
larizations of the ventricles and characterized by a lack of 
organized electrical impulse, conduction, and ventricular 
contractions. Patients at risk of developing VF include those 
with acute MI, untreated VT, electrolyte imbalance (hypo-
kalemia and alkalosis, hyperkalemia, and hypercalcemia), 
electric shock, and hypothermia. Patients are usually uncon-
scious in this situation and there is an absence of pulse, heart 
sounds, and blood pressure.

ECG criteria are:

 n Rate: indeterminate

 n Rhythm: rapid and chaotic, with no pattern or 
regularity

Figure 7.3 illustrates the appearance of the different 
arrhythmias on the surface ECG.

 n HISTORY AND PHYSICAL EXAMINATION

A complete medical history and physical examination are 
extremely important, once patients are stabilized hemody-
namically, to rule out underlying causes of any arrhythmia. 
Elimination of the underlying causes (if possible) is the 
best management strategy for arrhythmia. The following 
is information that should be obtained from patients for 
arrhythmia evaluation:

 n Past medical history
 n Medication history
 n Time of onset of arrhythmia and duration of 
symptoms

 n Symptoms
 n Complete physical examination
 n Laboratory tests including electrolytes, complete 
blood count, blood urea nitrogen, serum creatinine, 
thyroid function test (especially for diagnosing supra-
ventricular arrhythmia)

FIGURE 7.3

(A) Premature atrial complexes. (B) Supraventricular tachycardia. (C) Atrial fi brillation. (D) Atrial fl utter. (E) Ventricular 
premature beats. (F) Ventricular tachycardia. (G) Ventricular fi brillation. (H) Torsades de pointes.
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supraventricular arrhythmias, one must fi rst defi ne the goals 
of treatment.

Goals of Management of Supraventricular Arrhythmias 

 n Rapid control of ventricular rate to eliminate symp-
toms (such as palpitation [in tachycardia], fatigue, 
presyncope) and to prevent hemodynamic decompen-
sation and complications

 n Restoration of NSR
 n Anticoagulation (for atrial fi brillation only) to pre-
vent thromboembolic event

All three goals may not be achieved or have to be 
achieved in all patients. Patient cases must be considered 
individually based on the underlying cause of the arrhyth-
mia, the duration of arrhythmia, and age.

All patients who experience symptoms of palpita-
tion, fatigue, dizziness, and have ECG evidence of a rapid 
heart rate require some kind of ventricular rate control. 
Different pharmacological agents are available to achieve 
this. However, based on the age of the patient, the underly-
ing causes of supraventricular arrhythmias, and the pres-
ence of other coexisting cardiac conditions, the treatment 
of choice may differ. For instance, patients with a history 
of heart failure should use digoxin for rate control, whereas 
younger patients, who usually have high sympathetic ner-
vous activity, or patients with supraventricular tachyar-
rhythmias induced by hyperthyroidism, may respond best 
to beta-blocker therapy. Patients with antidromic WPW 
should avoid rate control agents that block or slow down 
AV node conduction. By decreasing AV node conduction, 
more impulses will be conducted through the fast bypass 
tract, worsening the tachyarrhythmia. This is discussed in 
greater detail in the “Treatment Options” section of this 
chapter.

 n DIAGNOSTIC STUDIES

The following diagnostic tests are recommended to confi rm 
the diagnosis and differentiate various forms of arrhythmias.

ECG and rhythm strips provide a signifi cant amount of 
information for the diagnosis of different arrhythmias. They 
can also be used to confi rm or rule out the diagnosis of isch-
emia/MI, which may induce arrhythmias.

A signal-averaged ECG amplifi es the recording of a repet-
itive waveform from the regular surface ECG, usually the 
QRS complex, while simultaneously decreasing the random 
noise (such as skeletal muscle activity) recorded from the 
body surface. After amplifi cation of the QRS complex, low-
amplitude late potentials that occur in the terminal portion 
of the QRS complex can be detected. These late potentials 
are thought to be caused by areas of slow and fragmented 
conduction through damaged ventricular tissue. The pres-
ence of late potentials indicates a high risk of developing VT.

Echocardiography (echo) is useful to confi rm the pres-
ence or absence of structural heart diseases, pericardial 
effusion, ventricular hypertrophy, or wall motion abnor-
malities. In addition, echo is useful to confi rm or rule out 
intracardiac thrombi. Transesophageal echo, which gives a 
better view of the atrium, may be more useful if there is 
concern about a major atrial thrombus. Ruling out intra-
cardiac thrombi is important, especially in the management 
of atrial fi brillation, when a therapeutic decision has to be 
made regarding restoration of NSR either electrically or 
pharmacologically (discussed later).

Holter monitoring or transtelephonic recordings are meth-
ods of ambulatory ECG monitoring used to capture nonsus-
tained symptomatic or asymptomatic runs of arrhythmias.

Electrophysiologic (EP) testing is performed for the 
management of ventricular arrhythmias. EP testing is per-
formed in a specialized cardiac catheterization laboratory 
by venous insertion of electrode catheters into the right side 
of the heart. Using these catheters, the electrical activity of 
the heart can be recorded and programmed stimulation can 
be performed in an attempt to induce the patient’s prob-
lematic tachycardia EP testing can help to identify the site 
of origin of the arrhythmia, which is essential when surgi-
cal, electrical, or chemical ablative therapy is considered. EP 
testing also allows evaluation of the effect of pharmacologi-
cal or nonpharmacological therapy (such as an implantable 
cardioverter/defi brillator [ICD]).

Other diagnostic tests used to rule out possible etiologies 
of arrhythmias, such as thyroid function tests (for supra-
ventricular tachycardia [SVT]), electrolytes, and complete 
blood count, should also be performed.

Special Diagnostic and Treatment 
Considerations

SUPRAVENTRICULAR ARRHYTHMIAS

To understand the different therapeutic options and spe-
cifi c treatment considerations for the management of 

Do not use beta-blockers or calcium channel block-
ers in antidromic WPW patients.

 C L I N I C A L  W A R N I N G :!

In the situation of atrial fi brillation, conversion of the 
irregular rhythm to NSR may also be important in patients 
who are still symptomatic after ventricular rate control ther-
apy. It is important to prevent complications such as heart 
failure and thromboembolic events (e.g., stroke). In terms 
of conversion of atrial fi brillation to NSR, various factors, 
such as the duration of atrial fi brillation, the size of the 
atrium, other coexisting cardiac conditions, and the side-
effect profi le of individual antiarrhythmic agents, should 
be considered. For instance, in patients with chronic atrial 
fi brillation (duration >48 hours) and an atrial size of >4.5 
cm by Echo, the likelihood of conversion to NSR is slim 
(Van Gelder, Crijns, Van Gilst, Verwer, & Lie, 1991). The 
risk of using antiarrhythmic agents in an attempt to convert 
atrial fi brillation to NSR therefore outweighs the benefi t. For 
patients with heart failure, amiodarone or dofetilide, which 
have relatively few negative inotropic effects compared to 
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2013; Lauer, Eagle, Buckley, & DeSanctis, 1989). Correction 
of underlying structural abnormalities, such as heart valve 
replacement, if possible, may also prevent the onset of cer-
tain arrhythmias such as atrial fibrillation. In patients with 
heart failure, proper management to maintain normal fluid 
and electrolyte status will also prevent both SVT and VT. As 
previously mentioned, numerous medications and electrolyte 
abnormalities may induce arrhythmias. Therefore, maintain-
ing normal electrolyte concentrations and avoiding arrhyth-
mogenic agents, especially in patients with other underlying 
cardiac disorders, will help to prevent arrhythmias.

ICD therapy is also recommended for primary preven-
tion to reduce total mortality by a reduction in sudden car-
diac death in patients with left ventricular dysfunction due 
to prior MI who are at least 40 days post-MI and have a 
left ventricular ejection fraction (LVEF) ≤30% to 40%, are 
New York Heart Association (NYHA) functional Class II or 
III, are receiving chronic optimal medical therapy, and have 
reasonable expectation of survival with a good functional 
status for more than 1 year (Zipes et al., 2006; clinical prac-
tice guidelines available at http://my.americanheart.org/idc/
groups/ahaecc-internal/@wcm/@sop/documents/download-
able/ucm_424259.pdf).

Secondary Prevention

SUPRAVENTRICULAR ARRHYTHMIA

Patients who present with supraventricular arrhythmias may 
be asymptomatic or may complain of classic symptoms such 
as palpitations (in the case of tachyarrhythmias), shortness 
of breath, or dizziness. In patients with atrial fibrillation, it 
is common for the initial or presenting event in an asymp-
tomatic patient to be a cerebral or peripheral embolism. If 
suspected, an evaluation should be performed immediately 
to confirm the diagnosis to prevent disabling complications. 
Prolonged untreated SVT can lead to syncope, hypoten-
sion, and (in the case of tachyarrhythmias) heart failure as 
well. Prolonged continuous atrial fibrillation for more than 
48 hours creates turbulence in the cardiac chambers, which 
promotes thrombi formation and eventually leads to throm-
boembolic events. Prompt ventricular rate control and anti-
coagulation therapy when necessary in atrial fibrillation are 
essential for preventing devastating consequences.

VENTRICULAR ARRHYTHMIAS

Patients with ventricular arrhythmias need to be treated 
promptly to reverse or prevent hemodynamic instability. 
However, once the patient is stabilized, it is crucial that fur-
ther measures be instituted to prevent future similar events. 
Because most ventricular arrhythmias occur due to underly-
ing causes such as ischemic heart disease, heart failure, or 
electrolyte or acid–base imbalance, trying to manage these 
conditions properly will help in preventing future events. 
For ventricular arrhythmias where underlying causes can-
not be easily identified, or in situations where the recur-
rence rate is deemed to be significant, secondary prevention 

other alternative agents, should be used. This is discussed in 
greater detail in the “Treatment Options” section.

VENTRICULAR ARRHYTHMIAS

Patients experiencing VT are generally more hemodynami-
cally unstable than those with SVT. Treatments that lead 
to fast restoration of NSR are essential. Electrical cardio-
version plays a major role in treating patients who are 
hemodynamically unstable. Because VT originates from the 
ventricle, agents that primarily target the AV node (e.g., 
digoxin, calcium channel blockers, and beta-blockers) will 
not be effective in controlling the heart rate. Class I and III 
antiarrhythmic agents may be effective in restoring NSR.

Choice of agents depends on factors such as onset of 
action and route of administration of the antiarrhythmic 
agents, as well as the underlying cause and other concurrent 
diseases of the patient. For instance, lidocaine is usually used 
in patients for acute management of VT due to ischemic 
events such as acute MI. This is because lidocaine is one of 
the few antiarrhythmic agents that is available in intravenous 
(IV) form and has a rapid onset of action. Lidocaine is also 
particularly effective in treating arrhythmias that originate 
from ischemic tissue. For long-term control of recurrent VT 
in post-MI patients, amiodarone, however, is the drug of 
choice. This is because amiodarone is the only antiarrhyth-
mic agent that has been proven not to increase mortality 
when used in post-MI patients (Cairns, Connolly, Roberts, &  
Gent, 1997; Julian et al., 1997). Class IC agents, such as 
flecainide and morizicine, and pure Class III agents, such as 
d-sotalol, have been proven to increase mortality when used 
in patients after MI (Cardiac Arrhythmia Suppression Trial 
II Investigators, 1992; Echt et al., 1991; Waldo et al., 1996). 
For patients who have heart failure and VT, amiodarone is 
the drug of choice because of its relative lack of negative 
inotropic effects compared to other antiarrhythmic agents.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT RECOMMENDATIONS

Primary Prevention

As previously mentioned, most arrhythmias usually occur as 
a secondary phenomenon associated with other cardiac dis-
eases or systemic abnormalities. Therefore, primary preven-
tion should focus on the prevention and proper management 
of these underlying abnormalities. Patients should be coun-
seled on consuming a low-fat, low-cholesterol diet to prevent 
coronary artery disease and to reduce salt consumption to 
prevent hypertension. Because caffeine and alcohol consump-
tion is also a major systemic cause of arrhythmias, decreased 
consumption of these agents should also be advocated. In 
the situation of postcardiac surgery atrial fibrillation, the use 
of beta-blockers perioperatively has been demonstrated to 
be beneficial in preventing this arrhythmia (Arsenault et al., 

http://my.americanheart.org/idc/groups/ahaecc-internal/@wcm/@sop/documents/downloadable/ucm_424259.pdf
http://my.americanheart.org/idc/groups/ahaecc-internal/@wcm/@sop/documents/downloadable/ucm_424259.pdf
http://my.americanheart.org/idc/groups/ahaecc-internal/@wcm/@sop/documents/downloadable/ucm_424259.pdf
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management with either pharmacotherapy or devices such 
as ICDs should be used.

Tertiary Prevention

Because most arrhythmias have different underlying causes, 
rehabilitation involves the proper management and recov-
ery from the underlying diseases. Once triggering factors are 
eliminated or controlled, arrhythmias are usually controlled 
as well. However, patients who require long-term antiar-
rhythmic therapy will need to be monitored closely. Patients 
who have devices placed, such as a pacemaker or ICD, will 
need to be followed up to ensure that the devices are func-
tioning properly. Patients should also be warned about pos-
sible interference among pacemakers, ICDs, and a strong 
magnetic field (Misiri, Kusumoto, & Goldschlager, 2012).

Medication Regimen

SUPRAVENTRICULAR ARRHYTHMIAS

Among the different types of supraventricular arrhyth-
mias, PACs are a benign and self-limiting arrhythmia that 
does not require medical attention in most circumstances. 
Primary treatment of sinus bradycardia and heart block 
includes removal of the underlying cause (if identified) and 
placement of a pacemaker. Management of atrial fibrilla-
tion, flutter, and PSVT (the most common arrhythmias seen 
in the primary care setting) is discussed in greater detail in 
the following sections.

Atrial Fibrillation and Atrial Flutter

The three main goals of atrial fibrillation management are 
control of ventricular rate, restoration of NSR, and pre-
vention of thromboembolic events. Clinical evidence in 
recent years supports the idea that ventricular rate control 
plus proper anticoagulation is the preferred strategy for 
the majority of patients except for those who still expe-
rience symptoms after ventricular rate control therapy, 
for whom restoration of NSR should be attempted (The 
Atrial Fibrillation Follow-up Investigation of Rhythm 
Management [AFFIRM] Investigators, 2002).

CONTROL OF VENTRICULAR RATE

Pharmacotherapeutic agents that slow down conduction and 
prolong refractoriness in the AV node are frequently used to 
control symptoms and improve hemodynamics in the con-
text of atrial fibrillation with rapid ventricular rate (heart 
rate >120 bpm or if patients are experiencing bothersome 
symptoms). Commonly used drugs include beta-blockers, 
calcium channel blockers, and digoxin. Table 7.4 compares 
and contrasts the advantages, disadvantages, and side effects 
of these agents. Table 7.5 lists the initiating and maximum 
dosages of these agents. In the presence of severe symptoms, 
an IV formulation should be administered because of its fast 
onset of action for rapid control of a ventricular rate. Once 

patients are stabilized, oral agents can be used for chronic 
rate control if necessary. In the absence of significant symp-
toms related to a rapid response of atrial fibrillation, IV 
medications are not indicated, because of the potential of 
side effects such as hypotension or precipitation of heart 
failure. The choice of agent for individual patients will be 
based upon their age and concurrent diseases. For most 
patients, calcium channel blockers (verapamil and diltiazem 
only; not dihydropyridines such as nifedipine) should be 
used as the drug of choice, because of their excellent efficacy 
and relatively rapid onset of action (median time: 4 min-
utes; Fuster et al., 2011; clinical practice guidelines avail-
able at: http://circ.ahajournals.org/content/123/10/e269.full 
.pdf+html). If there is no response when the maximum 
dose is given, substitute beta-blockers. In younger patients, 
who usually have higher sympathetic nervous activity, and 
patients who develop atrial fibrillation after cardiothoracic 
surgery, beta-blockers should be used as the drug of first 
choice. Calcium channel blockers have negative inotropic 
effects and may decrease myocardial contraction; thus, they 
should be avoided in patients who also have heart failure. 
Beta-blockers may be used if the patient’s heart failure is 
stable and he or she is not experiencing symptoms of decom-
pensation. However, if the patient is experiencing decom-
pensated heart failure, beta-blockers should be avoided, as 
he or she may not be able to tolerate the negative inotropic 
effect. In this case, digoxin should be used. Digoxin usu-
ally has a slower onset of action compared to the other two 
classes of agents (up to 6 hours) and therefore may not effi-
ciently control the ventricular rate (Fuster et al., 2011).

Amiodarone is a Class III antiarrhythmic agent that also 
has beta-blockade and calcium channel blockade effects, 
and can be used as a rate control agent in patients who have 
symptoms refractory to other rate control agents. Because 
amiodarone is a Class III antiarrhythmic agent, it has the 
ability to potentially convert patients’ atrial fibrillation to 
NSR acutely. If patients have not been optimally anticoag-
ulated within the past month of the atrial fibrillation epi-
sode, this may increase the risk of a thromboembolic event. 
Therefore, amiodarone should be reserved as a rate con-
trol agent for patients with disabling symptoms from atrial 
fibrillation and who have failed (or have contraindications 
to) all other ventricular rate control agents. The use of ami-
odarone is discussed in greater detail in the “Restoration of 
NSR” section.

With regard to the duration of therapy, if the underly-
ing cause is reversible, therapy should be continued until 
the underlying cause is treated (e.g., rate control for atrial 
fibrillation induced by excessive alcohol consumption). If 
the underlying cause is also a long-term irreversible disease 
such as heart failure, then therapy for rate control may also 
be required chronically.

RESTORATION OF NSR

Restoration of NSR may improve symptoms and hemo-
dynamics. This is particularly important in certain patient 
populations, such as those with advanced heart failure who 

http://circ.ahajournals.org/content/123/10/e269.full.pdf+html
http://circ.ahajournals.org/content/123/10/e269.full.pdf+html
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PHARMACOLOGICAL AGENT SIDE EFFECTS ADVANTAGES DISADVANTAGES

Beta-blockers: propranolol, 
metoprolol, atenolol, esmolol

Hypotension, heart block, 
fatigue, masking hypogly-
cemic symptoms in diabetic 
patients, trigger broncho-
spasm in patients with 
asthma/COPD

Fast onset, effective in prevent-
ing postoperative atrial fibril-
lation, effective in patients 
with high sympathetic 
nervous activity

Contraindicated in patients with 
asthma/COPD, cause hypoten-
sion, may induce or worsen 
heart failure, especially in 
patients with acute decom-
pensation symptoms

Calcium channel blockers: vera-
pamil and diltiazem

Constipation, heart block, 
hypotension

Fast onset, effective May cause hypotension, may 
induce or worsen heart failure

Digoxin Nausea, vomiting, yellow-
green halo, cardiac 
arrhythmia

Use in patients with heart 
failure; no negative inotro-
pic effects

Slow onset of action, inef-
fective in patients with 
increased sympathetic 
nervous activity

Amiodarone Extensive side-effect profile 
including corneal microdepos-
its, hypo- or hyperthyroidism, 
pulmonary fibrosis, hepatitis, 
nausea and vomiting, and 
photosensitivity

Can be used in patients  
regardless of left ventricular 
function

Because it is also a rhythm 
control agent, may potentially 
convert patients to normal 
sinus rhythm. If patient has 
not been adequately antico-
agulated, can increase risk of 
stroke

COPD, chronic obstructive pulmonary disease.

TABLE 7.4 Pharmacological Agents Used for Ventricular Rate Control

do not tolerate symptoms associated with atrial fibrillation 
well. However, not every patient with atrial fibrillation can 
be successfully converted back to NSR. Factors that deter-
mine whether NSR can be restored include the duration of 
atrial fibrillation, the size of the atrium, and the underly-
ing etiologies of atrial fibrillation. The longer the duration 
of atrial fibrillation, the less likely it is to be successfully 
restored to NSR. In new-onset atrial fibrillation, approxi-
mately 50% of patients will convert spontaneously to NSR 
within 24 to 48 hours of presentation (Falk, Knowlton, 
Bernard, Gotlied, & Battinelli, 1987). The size of the atrium 
also determines the ease of restoration. Atrial size of more 
than 4.5 cm measured by Echo indicates a smaller chance of 
conversion to NSR. Underlying etiologies of atrial fibrilla-
tion will determine the duration of antiarrhythmic therapy 
that the patients may need. Atrial fibrillation from revers-
ible causes usually requires short-term treatment only. In 
contrast, atrial fibrillation from chronic diseases such as 
coronary artery disease or heart failure usually requires 
chronic maintenance therapy.

Antiarrhythmic agents that affect atrial electro-
physiology can terminate or prevent atrial fibrillation. 
These include Class I antiarrhythmics (sodium chan-
nel blockers) such as quinidine, procainamide, diso-
pyramide, propafenone, and flecainide, and Class III 
antiarrhythmics (potassium channel blockers) such as 
amiodarone, dofetilide, dronedarone, and sotalol. Due 
to their poor efficacy and high recurrence rate of atrial 
fibrillation, the Class IA agents are no longer recom-
mended by the latest American College of Cardiology/

American Heart Association guidelines as a therapeutic 
option for maintenance of NSR (Fuster et al., 2011). 
Table 7.6 summarizes some important properties of 
different antiarrhythmic agents recommended by the 
2011 American College of Cardiology/American Heart 
Association guidelines (available at http://circ.ahajournals 
.org/content/123/10/e269.full.pdf+html).

Amiodarone is considered the most effective agent for 
refractory, symptomatic recurrent atrial fibrillation; almost 
70% of patients will remain in NSR after 1 year (Horowitz 
et al., 1985). However, amiodarone has the most exten-
sive side-effect profile among all the antiarrhythmic agents. 
Some of the important side effects include corneal micro-
deposits, hypo- or hyperthyroidism, pulmonary fibro-
sis, hepatitis, nausea and vomiting, and photosensitivity. 
It is believed that with the maintenance dose commonly 
used to treat atrial fibrillation (200 mg/d), the incidence 
of these side effects may be lower than anticipated. It is 
recommended to obtain a baseline thyroid function test, 
pulmonary function test, and liver function test for patients 
initiated on amiodarone therapy. These tests should be 
repeated periodically (every 6–12 months). Patients should 
be advised to report any symptoms pertaining to changes in 
vision and breathing.

The choice of a specific agent depends on the individual 
patient’s underlying disease and the anticipated duration of 
therapy required. Table 7.7 presents guidelines for selection 
of antiarrhythmic agents based on a patient’s comorbidi-
ties and side-effect profile of different antiarrhythmic agents 
(Fuster et al., 2011).

http://circ.ahajournals.org/content/123/10/e269.full.pdf+html
http://circ.ahajournals.org/content/123/10/e269.full.pdf+html
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Cardiac function is probably one of the most impor-
tant factors to consider when choosing antiarrhythmic 
agents. Amiodarone is the agent of choice for patients with 
heart failure or left ventricular hypertrophy from subopti-
mally managed hypertension. Dofetilide can also be used 
as an alternative in patients with heart failure. The rea-
son for this is the relative lack of negative inotropic effects 
of these two drugs compared to other antiarrhythmic  
agents.

Dronedarone is a newer antiarrhythmic agent that is 
structurally similar to amiodarone; based on the results of 
clinical trials (Hohnloser et al., 2009; Køber et al., 2008; 
Le Heuzey et al., 2010), dronedarone is effective in reduc-
ing incidence of recurrence of AF, although it appears to 
be less effective but better tolerated than amiodarone. 
Dronedarone appeared to have low proarrhythmic risk 
and is the first antiarrhythmic that has demonstrated a 
reduction in cardiovascular morbidity and mortality in 
clinically stable patients with other risk factors for recur-
rent atrial fibrillation. However, unlike amiodarone, 
dronedarone is contraindicated in patients with symptom-
atic heart failure with recent decompensation requiring 
hospitalization or New York Heart Association Class IV 
heart failure. Dronedarone has been demonstrated to dou-
ble the risk of death in these patients. Dronedarone is con-
traindicated in patients with permanent atrial fibrillation. 
In patients with permanent atrial fibrillation, dronedar-
one doubles the risk of death, stroke, and hospitalization 
for heart failure.

Proarrhythmia is a side effect common to all antiar-
rhythmic agents, often making providers reluctant to use 
antiarrhythmics. The most common proarrhythmic event 
reported is torsades de pointes. Patients most at risk are 
those with ventricular dysfunction, hypokalemia, hypo-
magnesemia, or baseline prolongation of the QT interval 
on ECG. It is recommended that patients initially receive 
antiarrhythmic therapy in a hospital to prevent unexpected 
proarrhythmic effects. After therapy is stabilized, fre-
quent monitoring of serum potassium concentration and 
ECG tracings are necessary to ensure safety. Although the 
mechanism is unclear, amiodarone has been reported as the 
least proarrhythmic agent among all the antiarrhythmics 
(Lazzara, 1989).

PREVENTION OF THROMBOEMBOLIC EVENTS

Atrial fibrillation is the most common cause of stroke. To 
prevent such an event, anticoagulation should be considered 
for any patient without contraindications who has continu-
ous atrial fibrillation for more than 48 hours.

The ninth edition of the American College of Chest 
Physicians Evidence-Based Clinical Practice Guidelines 
on Antithrombotic and Thrombolytic Therapy (You et al., 
2012; clinical practice guidelines available at http://journal 
.publications.chestnet.org/data/Journals/CHEST/23443/ 
112304.pdf) recommends the use of warfarin or newer oral 
anticoagulants (dabigatran, rivaroxaban, or apixaban) for 
stroke prevention in patients with atrial fibrillation with 
CHADS2 scores >2 (Table 7.8); aspirin, warfarin, or other 
oral anticoagulants in patients with CHADS2 scores of 1; 
and aspirin in those with CHADS2 scores of 0 (You et al., 
2012).

Until recently, warfarin was the only oral anticoagulant 
available for the prevention of stroke in patients with atrial 
fibrillation, but its interpatient variability in dose response, 
slow onset and offset of action, and extensive drug and 
food interactions remained a concern. Dabigatran is an oral 

TABLE 7.5 Dosages of Rate-Controlling Agents

BID, twice daily; IV, intravenous; PO, orally.

CALCIUM CHANNEL BLOCkERS

Verapamil
Loading dose: 2.5 mg IV bolus over 2 min; may repeat in 5 min 

intervals until adequate heart rate has been achieved, a total of 15 
mg has been administered, or hypotension or signs of heart failure 
develop

Maintenance dose: 2.5–10 mg/hr IV infusion
Change to oral once patient can tolerate PO

Diltiazem
Loading dose: 0.25 mg/kg IV over 2 min; if response is still inad-

equate after 15 min, give 0.35 mg/kg over 2 min
Maintenance dose: 5 to 15 mg/hr continuous IV infusion
Change to oral when patient can tolerate PO (5 mg/hr IV = 180 mg/d 

PO; 7 mg/hr IV = 240 mg/d PO; 11 mg/hr IV = 360 mg/d PO)

BETA-BLOCkERS

Esmolol
Loading dose: 0.5 mg/kg IV over 1 min; may repeat (see titrating 

scheme below)
Maintenance dose: 50 to 300 mcg/kg/min IV infusion
Dose initiation and titration: Bolus with 0.5 mg/kg over 1 min, then 

start infusion of 50 mcg/kg/min. If response is inadequate after 5 
min, rebolus with 0.5 mg/kg over 1 min, then titrate infusion to 
100 mcg/kg/min. Continue to rebolus with 0.5 mg/kg and increase 
maintenance infusion by increments of 50 mcg/kg/min up to a 
maximum of 300 mcg/kg/min

Change to an oral beta-blocker once patient can tolerate PO (e.g., 
metoprolol PO 25–100 mg BID)

Metoprolol
Loading dose: 2.5 to 5 mg IV every 5 min for 3 doses
Maintenance dose: 12.5 to 25 mg every 6 hr, can titrate up as blood 

pressure and heart rate tolerate; maximum dose 200 mg daily

Digoxin
Loading dose: Total of 1 mg IV, given as 0.5 mg IV × 1, then 0.25 mg 

IV in 4–6 hr and another 0.25 mg IV in another 4–6 hr
Maintenance dose: 0.125–0.5 mg daily IV or PO, adjusted according 

to serum concentration and patient response

Amiodarone
Loading dose: 150 mg IV over 10 min, then 1 mg/min IV for 6 hr, 

then 0.5 mg/min IV for 18 hr. Can then switch to oral amiodarone 
600–1,200 mg daily (divided into 2–3 doses) until patient receives 
a total of approximately 6–10 g of loading dose

Maintenace dose: 200–400 mg daily

http://journal.publications.chestnet.org/data/Journals/CHEST/23443/112304.pdf
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/112304.pdf
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/112304.pdf
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direct thrombin inhibitor, whereas rivaroxaban and apixa-
ban are oral direct Factor Xa inhibitors. Unlike warfarin, 
these three agents demonstrate a more predictable pharma-
cokinetic and pharmacodynamic profile across a range of 
patients. They achieve therapeutic effect faster without the 
need for bridging therapy. For the prevention of stroke in 
patients with atrial fibrillation, dabigatran 110 mg twice 
daily and rivaroxaban 20 mg once daily were noninferior to 
warfarin (Connolly et al., 2009; Patel et al., 2011), whereas 
dabigatran 150 mg twice daily and apixaban 2.5 mg or 5 
mg twice daily were superior to warfarin (Connolly et al., 
2009; Granger et al., 2011). Overall, these newer anticoag-
ulants showed similar or improved bleeding profiles against 
comparator treatments, and led to reductions in intracranial 
hemorrhage.

When warfarin therapy is used, doses should be titrated 
to achieve an International Normalized Ratio (INR) of 2 to 
3 to achieve maximum efficacy and minimal risk of bleed-
ing. If faster anticoagulation is necessary, or if the patient 
is admitted to the hospital, IV heparin or subcutaneous 

low molecular weight heparin therapy can be used first to 
achieve therapeutic anticoagulation within a short period 
of time while waiting for warfarin to exert its therapeutic 
effect (which may take 3 to 4 days).

Warfarin can be initiated at 5 mg daily in most patients 
and adjusted according to INR results. In patients who may 
be sensitive to warfarin therapy, such as those with clinical 
heart failure, or on medications that may inhibit cytochrome 
P450 enzymes (such as amiodarone), warfarin doses can be 
initiated at 2.5 mg daily and adjusted according to the INR. 
When initiating warfarin therapy, the INR should gener-
ally be checked every 1 to 3 days until the therapeutic goal 
is achieved. Once a therapeutic INR level is achieved, rou-
tine follow-up can occur anywhere from every 2 weeks to 
every 4 to 8 weeks depending on the stability of the patient. 
If dosing must be changed at any time point, it is recom-
mended the INR be checked again every 1 to 3 days until 
the therapeutic goal is achieved, and then the patient can 
return to a maintenance monitoring schedule. Numerous 
nomograms exist to assist clinicians in adjusting warfarin 

COPD, chronic obstructive pulmonary disease; MI, myocardial infarction; PO, orally; t.i.d., thrice a day.

DRUG USUAL DOSAGE ADVANTAGES DISADVANTAGES

SODIUM CHANNEL 
BLOCkERS

Poor effectiveness; most patients eventu-
ally return to atrial fibrillation

Class IA

Procainamide, quinidine, 
disopyramide

Not recommended for use due to poor 
efficacy and high recurrence rate of 
atrial fibrillation

Class IC

Propafenone 150–300 mg every 8 hr More effective 
than Class IA 
agents

Exacerbates heart failure

Flecainide 100–200 mg every 12 hr Exacerbates heart failure; increases mor-
tality post-MI

POTASSIUM CHANNEL 
BLOCkERS

Very effective for 
refractory atrial 
fibrillation

Class III

Amiodarone Loading dose: cumulative 6–10 g total 
given as 200 mg PO t.i.d., for 10 d to 3 
wk, then maintenance dose: 200 mg/d

Extensive side-effect profile includ-
ing corneal microdeposits, hypo- or 
hyperthyroidism, pulmonary fibrosis, 
hepatitis, nausea and vomiting, and 
photosensitivity

Dofetilide PO: 125–500 mcg every 12 hr Proarrhythmia

Dronedarone 400 mg every 12 hr Contraindicated in patients with Class IV 
heart failure

Sotalol 80 to 160 mg PO every 12 hr Proarrhythmia, exacerbates heart failure, 
contraindicated in asthma and COPD

TABLE 7.6 Classifications of Antiarrhythmic Agents Used for Atrial Fibrillation Management
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C: Congestive heart failure
H: Hypertension
A: Age >75 y
D: Diabetes
S: Stroke
Each condition scores 1 point, stroke scores 2 points.

TABLE 7.8 CHADS2 Score

TABLE 7.7
Therapy to Maintain Sinus Rhythm in 
Patients With Atrial Fibrillation

Sotalol is contraindicated in patients with creatinine clearance <40 mL/min; 
dofetilide is contraindicated in patients with creatinine clearance <20 mL/min.

MINIMAL HEART DISEASE

First line: dronedarone, flecainide, propafenone, sotalol
Second line: amiodarone, dofetilide

HYPERTENSION

No left ventricular hypertrophy
First line: dronedarone, flecainide, propafenone, sotalol
Second line: amiodarone, dofetilide
With left ventricular hypertrophy
Amiodarone

CORONARY ARTERY DISEASE

First line: dofetilide, dronedarone, sotalol
Second line: amiodarone

HEART FAILURE

Amidoarone, dofetilide

dosing based on INR goals. Referring patients to local anti-
coagulation clinics can also help both patients and clinicians 
in monitoring warfarin therapy and managing diet and drug 
interaction, which can potentially affect the efficacy and 
side effects of warfarin.

Patients on warfarin therapy should be educated on 
the indication of the drug, importance of having the INR 
checks done, signs and symptoms of bleeding, maintaining 
a consistent vitamin K consumption from diet, and poten-
tial drug interactions. Drug interactions with warfarin can 
be numerous, so it is important to advise patients to notify 
their provider or pharmacist if they plan to initiate any new 
medications or to discontinue any chronic medications.

If initiating dabigatran, rivaroxaban, or apixaban, no 
bridging is necessary, as these new agents achieved thera-
peutic anticoagulation effect within the first two doses. 
Anticoagulation therapy should be continued for as long 
as the patient remains in atrial fibrillation (chronic atrial 
fibrillation).

Because patients will be on chronic anticoagulation 
therapy, these therapies may have to be interrupted occa-
sionally if the patient is to undergo surgery or another 
invasive medical procedure. It is recommended that 

warfarin therapy be withheld approximately 5 days 
before surgery and be resumed 12 to 24 hours after sur-
gery when there is adequate hemostasis (Douketis et al., 
2012). In patients with high risk of thromboembolism 
(such as those with a CHADS2 score >2), bridging with 
shorter-acting parenteral anticoagulation therapy may be 
advisable (Douketis et al., 2012). In patients receiving 
dabigatran, rivaroxaban, or apixaban, given their short 
half-lives, these medications can be discontinued up to 24 
hours prior to a planned surgical intervention in patients 
with normal renal function. However, a delay of up to 5 
days may be required in patients with renal compromise 
who have a moderate or high risk of bleeding (Gogarten 
et al., 2010; Sié et al., 2011).

If cardioversion is attempted, either pharmacologically 
or electrically, anticoagulation therapy should be initiated 
and continued for 3 weeks before cardioversion (unless atrial 
fibrillation episodes have lasted for <48 hours) and continue 
for at least 4 weeks after NSR has been restored (You et al., 
2012). This is to prevent the precipitation of thromboem-
bolic events during cardioversion, when the atrium suddenly 
regains its atrial “kick” and dislodges any thrombi that may 
be present at the time of cardioversion. Figure 7.4 presents 
an algorithm for the management of atrial fibrillation and 
atrial flutter.

PAROXYSMAL SUPRAVENTRICULAR TACHYCARDIA

As with atrial fibrillation and atrial flutter, both pharma-
cological and nonpharmacological methods have been used 
to treat patients with PSVT. Because PSVT is usually a reg-
ular rhythm (unlike atrial fibrillation, which is irregular), 
the main goal of PSVT management is simply to control 
ventricular heart rate. Depending on where the reentrant 
circuit and accessory pathways are located, medications 
used in the treatment of PSVT can be divided into three 
broad categories: those that directly or indirectly increase 
vagal tone to the AV node (such as digoxin); those that 
depress conduction through slow, calcium-dependent tis-
sue (such as adenosine, beta-blockers, and calcium chan-
nel blockers); and those that depress conduction through 
fast, sodium-dependent tissue (such as Class IA, IC, and III 
antiarrhythmic agents). In PSVT due to AV reentry, Type 
IA (e.g., procainamide), IC (e.g., flecainide), and III (e.g., 
amiodarone) antiarrhythmic agents act primarily on the ret-
rograde fast pathway. Digoxin and beta-blockers may work 
on either the retrograde fast or the antegrade slow limb. 
Verapamil, diltiazem, and adenosine prolong conduction 
time and increase refractoriness primarily in the slow ante-
grade pathway of the reentrant loop.

As in any rapid reentrant tachycardia resulting in hemo-
dynamic instability, synchronized direct current cardiover-
sion (DCC) is the treatment of choice. Patients with only 
mild to moderate symptoms usually do not require DCC; 
nondrug measures that increase vagal tone to the AV node 
can be used first. Carotid sinus massage, Valsalva maneu-
ver, or ice water facial immersion are often successful in 
terminating PSVT (Figure 7.5).
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FIGURE 7.4 

Algorithm of management of atrial fi brillation and atrial fl utter. 

DC, direct  current; IV, intravenous; LVEF, left ventricular ejection fraction; PO, by mouth.

Atrial Fibrillation/Flutter

Duration <48 hours
Duration >48 hours 
or unknown duration

Consider 
ventricular rate 
control and/or

DC cardioversion

If considering rate control,
use IV or PO beta-blockers, 
diltiazem, verapamil, or 
digoxin

If synchronized DC 
cardioversion is not an 
option or is not successful, 
use Class IC or III 
antiarrhythmic agents

Initiate IV heparin before 
DC cardioversion and 
continue oral anticoagulant
for 4 weeks after normal 
sinus rhythm is restored

If considering rate 
control, use digoxin 

(IV or PO)
or amiodarone (IV)

If considering DC
cardioversion, use 
synchronized DC 

cardioversion

OR

Amiodarone 
(IV or PO)

OR

Dofetilide (PO)

Initiate IV heparin 
before DC 

cardioversion and 
continue oral 

anticoagulant for 4 
weeks after normal 

sinus rhythm is 
restored

Initiate ventricular rate 
control agents:

IV/PO verapamil
IV/PO diltiazem

IV/PO beta-blockers

Initiate anticoagulants:
IV heparin overlapped
to oral anticoagulant

Initiate ventricular 
rate control agents:

IV/PO digoxin
IV/PO amiodarone

Initiate anticoagulants:
IV heparin

overlapped to oral 
anticoagulant

Do not use DC 
cardioversion or 

antiarrhythmic agents 
initially because of the 

increased risk for
thromboembolism

Do not use DC 
cardioversion or 

antiarrhythmic agents 
initially because of the 

increased risk for
thromboembolism

Once fully anticoagulated for 3 weeks, can 
attempt pharmacological or DC cardioversion 
to normal sinus rhythm

Continue anticoagulation for 4 weeks after 
cardioversion

LVEF>40% LVEF>40%LVEF≤40% LVEF≤40%

If vagal maneuvers fail, pharmacotherapy is indi-
cated. Figure 7.5 presents an algorithm for the treat-
ment of acute and chronic PSVT. In patients with narrow 
QRS intervals, IV verapamil, diltiazem, and adenosine 
are equally effi cacious. Verapamil has an advantage in 
terms of cost, whereas adenosine may be safer because 
of its ultra-short duration of action (10 seconds). The 
most recent American Heart Association emergency care 
guidelines promote adenosine as the drug of fi rst choice 
in patients with PSVT (Neumar et al., 2010; clinical prac-
tice guidelines available at http://circ.ahajournals.org/
content/122/18_suppl_3/S729.full.pdf). These recommen-
dations are especially important when treating patients 
who present with wide QRS intervals, which can represent 

VT or PSVT due to antidromic AV reentry. In these situ-
ations, prolonged blockade of the AV node can lead to 
severe hemodynamic compromise. The short duration of 
action of adenosine will minimize this problem. An alter-
native treatment for these types of patients would be Type 
IA, IC, or III antiarrhythmic agents, which work on the 
fast, sodium- or potassium-dependent extranodal path-
way. Procainamide, amiodarone, and ibutilide are options 
in such cases because of their availability in IV formula-
tion, which allows a faster onset of action.

Once the acute episode of PSVT is terminated, a deci-
sion as to long-term preventive therapy must be made. 
Some patients do not require long-term therapy. Preventive 
treatment is indicated if frequent episodes occur that 

http://circ.ahajournals.org/content/122/18_suppl_3/S729.full.pdf
http://circ.ahajournals.org/content/122/18_suppl_3/S729.full.pdf
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necessitate therapeutic intervention, or if infrequent but 
severely symptomatic episodes occur. If preventive treat-
ment is necessary, the actual mechanism of the PSVT must 
be defi ned to determine the most appropriate treatment. 
EP testing may help in defi ning the mechanism and distin-
guishing VT from PSVT. If PSVT is due to AV nodal reen-
try, digoxin, calcium channel blockers, and beta-blockers 
are the agents of choice. As with atrial fi brillation and 
atrial fl utter management, the choice of agent for individ-
ual patients will be based on age and concurrent diseases. 
For most patients, calcium channel blockers (verapamil 
and diltiazem only, not dihydropyridines such as nifedip-
ine) should be used as the drug of choice. If the PSVT is 
caused by AV reentry, Class IA, IC, and III agents should 
be used.

VENTRICULAR ARRHYTHMIAS

Premature Ventricular Contractions and Nonsustained 
Ventricular Tachycardia • The occurrence of PVCs and non-
sustained VT carries little or no risk to well-being. Treatment 
is unnecessary as long as the patient is asymptomatic. If the 
patient becomes symptomatic, beta-blockers can be used. 
Antiarrhythmic agents should be avoided for PVCs and non-
sustained VT management due to their association with an 

increased mortality rate (Cardiac Arrhythmia Suppression 
Trial II Investigators, 1992; Echt et al., 1991).

Ventricular Tachycardia • Like other rapid tachycardia, the 
initial management of acute VT requires a quick assessment 
of the patient’s hemodynamic status and symptoms. If the 
patient is hemodynamically compromised, DCC should be 
instituted to restore NSR immediately. The diagnosis of 
acute MI should be considered, because ischemia is the most 
common cause of VT. If VT is thought to be an isolated 
electrical event associated with a transient factor, lidocaine 
can be administered and continued for 24 to 48 hours until 
the patient is stable. No long-term therapy is needed in this 
case. Patients should be monitored for side effects of lido-
caine, such as tinnitus, central nervous system stimulation 
(agitation, confusion), and seizures in severe cases.

For patients who have mild or no symptoms dur-
ing an acute episode, antiarrhythmic agents can be used. 
Lidocaine is a reasonable initial treatment for patients with 
stable monomorphic VT specially associated with myocar-
dial ischemia or infarction (Zipes et al., 2006). If patients 
have heart failure, IV amiodarone should be used, because 
of its relative lack of negative inotropic effects compared 
with other antiarrhythmic agents (Zipes et al., 2006). DCC 
should be instituted if the patient’s status deteriorates, VT 
degenerates to VF, or drug therapy has failed.

FIGURE 7.5

Algorithm of management of acute and chronic paroxysmal supraventricular 
tachycardia. 

AVNRT, AV nodal reentry tachycardia; AVRT, AV re-entry tachycardia; PSVT, paroxysmal super-
ventricular tachycardia; VT, ventricular tachycardia.

Symptoms
(palpitations, dizziness, etc.) 

Severe Mild

Narrow QRS
regular 

Wide QRS
regular 

Direct current
cardioversion

AVNRT or orthdromic
AVRT

VT or antidromic AVRT

Verapamil, diltiazem,
adenosine 

Adenosine or Class IA,
IC, or III antiarrhythmics 

Ablation therapy could also be considered for any patient with PSVT
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Once an acute episode of VT has been terminated, pre-
vention of recurrence should be considered. Selection of 
appropriate therapy depends on specific patient factors and 
other comorbidities. Amiodarone and sotalol are generally 
considered to be the most effective therapy in preventing 
recurrent VT. If patients have decreased left ventricular 
ejection fraction, amiodarone is usually the drug of choice 
due to its relative lack of negative inotropic effect compared 
to other antiarrhythmics. In rare circumstances, patients  
may require combination antiarrhythmic therapy with resis-
tant VT.

 n NONPHARMACOLOGICAL INTERVENTION

Bradycardia and Heart Block

Treatment is usually not indicated in asymptomatic 
patients with sinus bradycardia. Clinicians should search 
for a medication that may depress sinus node function. As 
an example, a beta-blocker, nondihydropyridine calcium 
channel blocker, or sympathetic blocker could be replaced 
in hypertensive patients with drugs that do not affect SA 
node function. Temporary or permanent electrical pacing 
may be required for acute or chronic symptomatic sinus 
bradycardia.

In the case of heart block (AV nodal block), a gen-
eral principle in considering the use of pacemakers is 
whether symptoms will be relieved and/or survival pro-
longed. A pacemaker is not recommended for most cases 
of first-degree AV block or asymptomatic second-degree 
AV block. Prior to considering placement of a perma-
nent pacemaker, any reversible causes of AV block (e.g., 
ischemia, prior administration of AV nodal blocking 
medications) should be identified and treated (ischemia) 
or withdrawn (offending medications). In third-degree 
heart block, if no reversible causes are present, permanent 
pacemaker placement will be required in most patients 
(Epstein et al., 2008).

Supraventricular Tachycardia

Nonpharmacological methods for management of SVT to 
control ventricular rate include vagal maneuvers (carotid 
massage), endocardial catheter ablation or modification 
of the AV junction, and surgically induced AV block 
(Cardiac Arrhythmia Suppression Trial II Investigators, 
1992). Catheter ablation is recommended in patients who 
have not responded to or are intolerant of pharmacologi-
cal rate control. Nonpharmacological therapy can also be 
used to restore NSR. Electrical cardioversion can be used 
in place of pharmacological agents for conversion of atrial 
fibrillation to NSR. This is especially applicable to patients 
who are hemodynamically unstable and require immedi-
ate restoration of NSR. The problem with electrical car-
dioversion therapy alone is the short duration of effects: 
Patients often return to atrial fibrillation. Maintenance 

therapy with antiarrhythmic agents therefore is necessary 
for patients to remain in NSR. Atrial pacing and endocar-
dial catheter ablation can also be used to prevent atrial 
fibrillation.

Ventricular Arrhythmia

The development of the ICD has revolutionized the therapy 
of VT. An ICD is a device that is placed in the patient’s 
thoracic cavity using transvenous insertion techniques. 
ICDs provide, in a sequential fashion, programmed stimula-
tion, overdrive pacing, and low-energy cardioversion before 
internal defibrillation is used. In addition, backup brady-
cardia pacing and extended battery life have made these 
devices much more desirable for VT management. ICDs are 
recommended for patients at high risk of developing VT 
(primary prevention) or those with VT who are resistant to 
drug therapy or as a backup to drug therapy in the case of 
breakthrough arrhythmias (Zipes et al., 2006).

Intracardial ablation of the reentrant circuit in the ven-
tricle has also been used for VT that is resistant to both 
pharmacological and ICD therapy, as well as for bundle 
branch reentrant VT (Zipes et al., 2006).

 n TEACHING AND SELF-CARE

After the diagnosis of arrhythmia is made, patients and their 
families or caregivers need to be counseled regarding:

 n Nature of disease: Explanation of arrhythmia, etiol-
ogy of disease, and expected symptoms.

 n Vagal maneuvers for patients with SVT: Patients 
should be taught to do unilateral carotid massage. 
This may help patients to control and relieve the 
bothersome symptoms they may experience as outpa-
tients during future SVT episodes.

 n Medications: Effects of medications, dosing and side 
effects, and the importance of participating in the 
therapeutic plan should be stressed. Because there 
are numerous drug interactions for antiarrhythmic 
agents and warfarin, patients should be advised 
not to self-medicate before checking with their 
cardiologist, primary care provider, or community 
pharmacist.

 n Dietary recommendations: Patients receiving anti-
arrhythmic agents should be advised to maintain 
a good level of potassium intake to prevent hypo-
kalemia, which may put them at risk of develop-
ing torsades de pointes. As well, patients should be 
advised not to consume alcohol, because alcohol 
is a triggering factor for atrial fibrillation and will 
interact with warfarin. Patients who are receiving 
warfarin also need to be advised to maintain a con-
stant consumption of foods rich in vitamin K, such 
as dark green vegetables. Warfarin exerts its thera-
peutic effect by inhibiting the production of vitamin 
K-dependent clotting factors (factors II, VII, IX, and 
X). Therefore, varying the consumption of vitamin 
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K drastically may produce fl uctuation in the effect 
of warfarin.

 n The overall care plan should include input from the 
patient to enhance the patient’s participation in the plan.

 n Basic cardiac life support/cardiopulmonary resuscita-
tion: It is advisable that all patients and their family 
members learn basic cardiac life support to reduce the 
risk of sudden cardiac death.

 n COMMUNITY RESOURCES

More information regarding individual support groups or 
other general patient educational materials for heart disease 
can be obtained from:

 n The American Heart Association, 7272 Greenville Ave., 
Dallas TX 75231-4596 (1-800-AHA-4596);   www.
heart.org/HEARTORG/Conditions/Arrhythmia/
Arrhythmia_UCM_002013_SubHomePage.jsp

 n The American Heart Association also sponsors 
numerous local basic cardiac life support (cardio-
pulmonary resuscitation) training programs for 
patients and their family members. Information can 
be found on the American Heart Association web-
page: www.heart.org/HEARTORG/CPRAndECC/
CPR_UCM_001118_SubHomePage.jsp

Clinical Pearls
 n A situation that will lead to an increase in atrial 

mass, atrial dilation (in fl uid overload states), 
myocardial injury (in coronary artery disease), 
increased vagal tone, or any other disturbance to 
the atria (open heart surgery) will increase the risk 
of developing atrial fi brillation.

 n Transesophageal Echo, which gives a better view 
of the atrium, may be more useful if there is a 
concern about a major atrial thrombus.

 n Patients who have devices such as a pacemaker or 
defi brillator should be warned of possible interfer-
ence between the device and a strong magnetic 
fi eld.

 n It is recommended that patients initially receive 
antiarrhythmic therapy in the hospital to monitor 
for expected proarrhythmic effects.

 n The occurrence of PVCs and nonsustained VT 
conveys little or no risk to the patient’s well-being. 
Treatment is unnecessary as long as the patient is 
asymptomatic.

 n Amiodarone is the most effective antiarrhythmic 
agent for restoring NSR in patients with either 
atrial fi brillation or ventricular arrhythmia. Despite 
numerous side effects, it is the least proarrhythmic 
antiarrhythmic agent and can be used in patients 
irrespective of their left ventricular function.

 n New oral anticoagulants (dabigatran, rivaroxaban, 
and apixaban) may offer a more convenient alter-
native to warfarin for long-term anticoagulation 
in patients with atrial fi brillation, in terms of their 
lack of requirement of INR monitoring and less diet 
restriction, and faster onset and offset of action. 
However, it is important to note that dosage adjust-
ment is required in patients with renal dysfunction; 
the anticoagulant effect can still last for a relatively 
long time in this patient population.

 Referral Poi nts and Cli nical Warnings

The hemodynamic status of a patient is the major deter-
minant of whether the patient should be referred to 
emergency care or a specialist. If the patient is hemody-
namically unstable, indicated by one or more of the fol-
lowing clinical signs, immediate referral to emergency 
care or cardiac specialist is necessary:

 n Profound hypotension (systolic blood pressure 
<90 mmHg)

 n Development of signs and symptoms of pro-
gressive heart failure

 n In the case of SVT, development of VT or VF, 
and in the case of VT, deterioration to VF

 n Changes on ECG signifying myocardial 
ischemia

 n Signs and symptoms of cerebrovascular acci-
dent (change in mental status, loss of sensa-
tion in extremities, sudden onset of blindness, 
slurred speech)

 n Syncope
 n Refractory to pharmacotherapy

Otherwise, proper control of ventricular rate, antico-
agulation to prevent thromboembolic events (in the 
case of atrial fi brillation), and an attempt at conversion 
of atrial fi brillation to NSR can be performed while 
investigating and eliminating the underlying cause of 
the different arrhythmias.
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http://www.heart.org/HEARTORG/Conditions/Arrhythmia/Arrhythmia_UCM_002013_SubHomePage.jsp
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Epidemiological studies have demonstrated a substan-
tial decline in cardiovascular mortality in industrial-
ized countries over the past two decades (World Health 
Organization [WHO], 2011). This decline can be attrib-
uted to improvements in primary prevention and the 
management of acute coronary syndromes (ACS; Steg & 
Dorman, 2011; WHO, 2011). Despite this spectacular 
progress, cardiovascular disease remains the number one 
cause of mortality worldwide and in low- and middle-
income countries. Epidemic obesity and metabolic syn-
dromes in North America appear to be challenging this 
trend toward reduced mortality. However, the age- and 
sex-adjusted rates of acute myocardial infarction (MI) 
continue to diminish steadily in the United States (Yehrw, 
Chandra, Sorel, Selbr, & Co, 2010).

Knowledge of the etiology, pathogenesis, clinical 
manifestations, diagnosis, and treatment of coronary 
artery disease (CAD) has grown considerably. It remains 
the responsibility of the primary care provider not only 
to recognize patients with cardiac chest pain but also to 
identify and treat risk factors associated with CAD in 
asymptomatic patients. It is hoped that preventive guide-
lines will reduce both the morbidity and mortality rates of 
this disease.

 n aNatOMY, PHYsIOLOGY, aND PatHOLOGY

Coronary Anatomy

The right coronary artery (RCA) and left main coronary 
artery are the two major arterial trunks that originate from 
the aortic root to supply the myocardium. Functionally, the 
coronary circulation is divided into the RCA, which perfuses 
the right ventricle; the left anterior descending (LAD) branch 
of the left main coronary artery, which supplies the anterior 
wall of the left ventricle and the anterior septum; and the 
left circumfl ex branch (LCx) of the left main coronary artery, 
which perfuses the lateral wall of the left ventricle (Figure 
8.1). These are the three territories that clinicians frequently 

refer to as “triple-vessel disease” when describing coronary 
artery pathology.

The coronary circulation is referred to as “right domi-
nant” when the major vessel supplying the posterior aspect 
of the left ventricle, the posterior descending artery, origi-
nates from the RCA. In contrast, a “left dominant” coro-
nary circulation is one in which the LCx gives rise to the 
posterior descending artery. Seventy-fi ve percent of patients 
have a right dominant circulation, 15% of patients are left 
dominant, and 10% of patients have a balanced coronary 
circulation (Kouchoukos, Blackstone, Hanley, & Kirklin, 
2013).

The arteriosclerotic process usually affects multiple 
coronary arteries. Among all patients undergoing coronary 
angiography, 40% have all three vessels affected; approxi-
mately 30% have disease in two vessels. The main trunk of 
the left coronary artery has a signifi cant stenosis in 10% to 
20% of patients undergoing angiography (Gensini, 1975). 
The disease process usually affects the proximal portions 
of larger coronary arteries at or just beyond the sites of 
branching arteries. When the disease is more extensive, the 
secondary distal branches of the larger coronary arteries 
may be affected, rendering them unsuitable for interven-
tional or surgical revascularization procedures (Gensini, 
1975; Kouchoukos et al., 2013).

Arterial Physiology

The arterial tree is more than just a series of conduits 
through which blood travels to the various organs. Rather, 
both normal and diseased arteries are capable of complex 
biological processes involved in hemostasis, cytokine and 
growth factor secretion, permeability, metabolism of vaso-
active substances, connective tissue formation, lipid metab-
olism, and cellular proliferation.

The normal artery is composed of three layers: intima, 
media, and adventitia. A single cell layer of endothelial cells 
lines the luminal aspect of the blood vessel and makes up the 
intima. Endothelial cell integrity is critical for maintaining a 
permeability barrier between the blood and the extracellular 
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tissues. Endothelial cells are also responsible for providing 
an intraluminal nonthrombogenic surface. They secrete a 
wide range of vasoactive substances, including endothelial-
derived relaxing factor, prostacyclin, endothelin, angioten-
sin-converting enzyme (ACE), and platelet-derived growth 
factor. A special capacity of endothelium particularly 
important in thermogenesis is its ability to modify lipopro-
teins. Low-density lipoproteins (LDLs) can be bound by 
LDL receptors on endothelial cells, internalized and modi-
fi ed. Modifi ed LDLs can then bind to scavenger receptors on 
the surface of macrophages to form foam cells, an important 
contributor to the atherosclerotic plaque (Krieger, 1995).

The muscular layer of the artery is termed the media and 
is composed of smooth muscle cells. These smooth muscle 
cells normally exist in a quiescent state and exhibit a contrac-
tile phenotype that is capable of altering blood vessel tone. 
Like endothelial cells, these smooth muscle cells exhibit LDL 
receptors and are capable of lipoprotein modifi cation and 
presentation to macrophages. With overlying endothelial 
denudation or injury, medial smooth muscle cells are capa-
ble of responding to a variety of mitogens and chemoattrac-
tants. The quiescent contractile smooth muscle cell can then 
be stimulated to differentiate into a proliferative phenotype 
that can migrate into the intima, divide, and secrete extracel-
lular matrix (Krieger, 1995; Ross, 1993; Zhao, 2013).

The outermost layer of the vessel wall, the adventitia, 
is composed of a thin layer of collagen and fi broblasts. 
Although once thought to be a biologically inactive layer, 
it is now recognized that adventitial fi broblasts participate 
in the processes of atherogenesis and arterial restenosis. 
Differentiation of adventitial fi broblasts into myofi broblasts 
can result in remodeling of the vessel wall. Adventitial myo-
fi broblasts may serve to decrease vessel size in the process 

of atherogenesis and arterial restenosis, not unlike their role 
in wound contraction during wound healing (Gibbons & 
Dzau, 1994).

Process of Atherogenesis

Endothelial injury is the inciting event in the generation 
of luminal stenosis. Disruption of the endothelial lining 
exposes the circulating blood elements to the underly-
ing thrombogenic surface of the media. Platelets readily 
adhere to this surface and release mitogens and growth 
factors. Medial smooth muscle cells are stimulated to 
migrate into the intima, proliferate, and secrete extracellu-
lar matrix, resulting in intraluminal stenosis. Lymphocytes 
are also attracted to the site of injury, resulting in con-
tinued cytokine release and antigen presentation. This 
response to the injury process is responsible for resteno-
sis after angioplasty and coronary artery bypass grafting 
(CABG), as well as the transplant atherosclerosis seen in 
immunologically injured endothelium of heart transplants 
(Badimon, Fuster, Chesebro, & Badimon, 1993; Gibbons 
& Dzau, 1994; Ross, 1993).

The cause of endothelial injury in primary athero-
sclerosis is most commonly secondary to hyperlipidemia 
(Gibbons & Dzau, 1994; Ross, 1993). Circulating lipopro-
teins, especially LDLs, can be taken up by endothelial cells 
and medial smooth muscle cells. After modifi cation and 
presentation, resident macrophages scavenge the modifi ed 
LDLs and oxidize them on the luminal aspect of the artery. 
This fatty streak can be seen as early as late childhood and 
young adulthood and is anatomically distributed in areas 
ultimately affected with progressive atherosclerosis.

Oxidation of LDLs by macrophages leads to toxic 
injury to the endothelium through generation of superoxide 
radicals. This endothelial injury, together with secretion of 
numerous growth factors by these activated macrophages, 
sets into motion the cascade of smooth muscle cell acti-
vation. The resulting lesion is a fi brous plaque composed 
of large numbers of intimal smooth muscle cells, collagen 
fi bers, macrophages, and lymphocytes. Continued lipid 
uptake results in intracellular and extracellular accumula-
tions of cholesterol esters. Progressive growth of the fi brous 
plaque results in slow stenosis of the arterial lumen and 
eventual occlusion.

Endothelial injury in atherogenesis may also occur 
in response to fl ow dynamics associated with hyperten-
sion, glycosylation associated with diabetes, superoxide 
production involved in cigarette smoking, and primary 
viral injury from cytomegalovirus infection (Badimon et 
al., 1993). Multidetector computed tomography (CT) has 
emerged as a means of measuring luminal stenosis, coro-
nary calcium, and even the extent of noncalcifi ed coro-
nary plaque volume. The future holds the possibility of 
molecular imaging based on the knowledge of molecular 
mechanisms involved in the development and progression 
of atherosclerotic plaques and a contrast agent that is able 
to identify different molecules and/or cells in the target 
zone (Badimon, Ibanez, & Cimmino, 2009).
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Coronary arterial anatomy. The three major arterial distri-
butions include the right coronary artery, the left anterior 
descending artery, and the left circumfl ex artery.
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Thrombosis and Plaque Stability

Continued injury to the endothelium results in worsening 
endothelial dysfunction. The permeable barrier created by 
the endothelium is lost, and the balance between intralumi-
nal anticoagulant and procoagulant properties is disrupted 
(Loscalzo, 1992). Rupture of the endothelial lining of an 
atherosclerotic plaque can result in intramural hemorrhage, 
exposure of subintimal collagen, and intraluminal throm-
bosis. In contrast to the slow luminal reduction caused by 
the progressing atherosclerotic plaque, plaque rupture and 
thrombosis result in acute vessel closure. Without the time 
necessary for compensatory collateral formation and angio-
genesis, plaque rupture results in acute myocardial ischemia 
and potential myocardial cell death. Tissue factor content is 
increased in unstable angina and correlates with areas of mac-
rophages and smooth muscle cells, suggesting a cell- mediated 
thrombogenicity in patients with ACS (Moreno et al., 1996).

Coronary Blood Flow and Myocardial 
Ischemia

Ischemia refers to the inadequate delivery of oxygen to the 
myocardium, accompanied by an inadequate removal of 
metabolites consequent to reduced perfusion. Myocardial 
ischemia is the result of an imbalance between myocardial 
oxygen demand and myocardial oxygen supply. The thera-
pies for CAD are aimed at reestablishing this balance by 
decreasing myocardial oxygen consumption, increasing cor-
onary blood flow, or both.

DETERMINANTS OF MYOCARDIAL  
OXYGEN CONSUMPTION

Cardiac energy generation is primarily aerobic, and there-
fore, myocardial oxygen consumption is an accurate mea-
sure of total cardiac metabolism. Increases in cardiac oxygen 
consumption are primarily affected by changes in systolic 
wall tension, contractility, and heart rate (Ardehali & Ports, 
1990; Graham, Covell, Sonnenblick, Ross, & Braunwald, 
1968; Rooke & Fiegel, 1984).

Systolic wall tension is determined by both stroke vol-
ume and systolic pressure generation. These determinants 
of wall tension have their clinical correlates in preload and 
afterload. Increases in either parameter result in a greater 
overall external workload and an increase in myocardial 
wall tension (Rooke & Fiegel, 1984). By the Laplace rela-
tion, myocardial wall tension decreases with decreasing 
ventricular size and increases with ventricular dilatation.

Changes in contractility increase both systolic pressure 
generation and time to peak pressure generation; without 
significant changes in ventricular volume, these translate into 
increased myocardial wall tension and increased myocardial 
oxygen consumption (Ardehali & Ports, 1990; Graham et 
al., 1968; Rooke & Fiegel, 1984). Positive inotropic agents 
also enhance excitation–contraction coupling. Increased 
oxygen requirements then result from greater and more 

rapid calcium uptake by the sarcoplasmic reticulum. Finally, 
acceleration of the heart rate increases myocardial oxygen 
demand by increasing the frequency of tension develop-
ment per unit of time and simultaneously by increasing con-
tractility (Ardehali & Ports, 1990; Rooke & Fiegel, 1984). 
Myocardial ischemia is the result when any of these determi-
nants causes increased myocardial metabolic demands with-
out concomitant regulation of oxygen delivery.

DETERMINANTS OF MYOCARDIAL OXYGEN DELIVERY

Coronary blood flow is the major determinant of myocardial 
oxygen delivery. Perfusion of the coronary arteries occurs 
primarily during diastole because of myocardial compres-
sion of the intramyocardial and subendocardial arterioles 
during systole. Approximately 80% of coronary flow to the 
left ventricle and 50% of flow to the right ventricle occur 
during diastole. Coronary perfusion pressure, therefore, is 
determined by both mean aortic pressure and left ventricu-
lar end-diastolic pressure.

Autoregulation of the coronary circulation via neurohu-
moral mechanisms serves to maintain coronary flow fairly 
constant over a wide range of perfusion pressures. In the 
presence of fixed coronary stenosis, however, autoregula-
tion cannot further increase regional blood flow to accom-
modate increases in myocardial oxygen demand. Coronary 
vessels with atherosclerotic lesions are maximally dilated to 
augment distal flow in the setting of luminal obstruction. 
With further metabolic demands, autoregulation is not pos-
sible and regional myocardial ischemia with resultant myo-
cardial dysfunction occurs. Furthermore, in the setting of 
atherosclerosis, endothelial dysfunction results in impaired 
ability to generate vasoactive substances such as endothe-
lial-derived relaxing factor and prostacyclin. This results in 
further impairment of smooth muscle relaxation as well as 
a loss of platelet aggregation inhibition.

 n EPIDEMIOLOGY

An estimated 15.4 million Americans have CAD (Go et al., 
2014). Among adults 30 to 74 years of age, the average 
10-year risk for developing CAD is 6.5%. A person’s life-
time risk varies as a result of his or her risk factor profile. 
For someone with no CAD risk factors, the lifetime risk for 
developing CAD is 3.6% for men and <1% for women; 
but with two or more CAD risk factors (e.g., hypertension, 
hyperlipidemia, diabetes, or smoking), that risk increases to 
37.5% for men and 18.3% for women (Go et al., 2014).

Risk Factors

Risk factor assessment and modification are an integral 
part of the evaluation and treatment of patients with both 
known and suspected CAD. Unfortunately, risk factors are 
often misinterpreted as either necessary or sufficient causes 
of disease. The primary care provider must be mindful of 
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the fact that risk factors represent associations that may or 
may not be causal. Risk factors can be divided into modifi-
able and nonmodifiable categories (Table 8.1). This char-
acterization has clinical implications: Only modifiable risk 
factors can be targeted for preventive measures. However, 
patients with strong nonmodifiable risk factors may war-
rant greater intensity of risk factor management because of 
an increased risk of CAD.

NONMODIFIABLE RISK FACTORS

Age, Gender, Race, and Family History • Men have a higher 
risk for CAD than women and men tend to have heart 
attacks at a younger age than women. After 40 years of 
age, the lifetime risk of developing CAD is 49% for men 
and 32% for women. Approximately 80% of the people 
dying from CAD are 65 years of age or older (Go et al., 
2014). People of African American descent have a higher 
risk of developing CAD. This is likely due to higher preva-
lence of some risk factors like hypertension and diabetes in 
this population.

A family history of heart disease is associated with a 
higher risk of CAD, especially if a first-degree relative devel-
oped heart disease at an early age. The risk is highest if a 
father or a brother was diagnosed with heart disease before 
age 55 years, or a mother or a sister developed it before age 
65 years (World Heart Federation, n.d.). The presence of 
this very strong nonmodifiable risk factor should prompt 
the primary care provider to treat aggressively any concomi-
tant risk factors in such a patient.

Socioeconomic Factors • People with lower socioeconomic 
status or lower level of education are much more likely 

to develop heart disease than those who are wealthier or 
better educated. This risk persists even with ongoing prog-
ress in addressing traditional risk factors such as smoking, 
high blood pressure (BP), and elevated cholesterol (Franks, 
Winters, Tancredi, & Fiscella, 2011).

Neither risk factor modification nor decreased MI rates 
have been uniform across all socioeconomic groups. Some 
believe that the higher the level of education and socioeconomic 
status, the greater is the potential for lifestyle modification. 
The mechanism of increased risk among people from lower 
socioeconomic levels may be indirectly related to decreased 
access to preventative health care and poor participation in 
a strict risk factor modification program (Govil, Weidner, 
Merritt-Worden, & Ornish, 2009). Increasing access to life-
style modification programs should be a goal for primary care 
providers caring for patients of lower socioeconomic status.

MODIFIABLE RISK FACTORS

Lipids • LDL cholesterol is a major risk factor for heart dis-
ease. LDL cholesterol builds up on the inside of artery walls 
leading to artery blockage and MI. The higher the LDL cho-
lesterol levels, the higher the risk. LDL levels are the main 
focus of cholesterol-lowering treatment. Traditionally, LDL 
targets were determined based on a patient’s risk factors, 
with most patients being recommended to aim for an LDL 
below 130 mg/dL. In patients with other risk factors for 
heart disease, the target LDL was below 100 mg/dL. In 
patients at very high risk of heart disease, recommendations 
were made for an LDL level below 70 mg/dL. High risk 
for heart disease includes a previous MI or stroke, carotid 
artery atherosclerosis, peripheral vascular disease, or diabe-
tes mellitus.

Revised guidelines from the American College of 
Cardiology (ACC) and the American Heart Association 
(AHA; Stone et al., 2013; http://circ.ahajournals.org/ 
content/early/2013/11/11/01.cir.0000437738.63853.7a) 
provide updated guidance to providers on how to best man-
age the care of individuals at risk of cardiovascular disease. 
Treatment goals have shifted focus on the intensity of statin 
therapy based on CAD risk factors.

High-density lipoprotein (HDL) cholesterol is known as 
good cholesterol. The notion that raising HDL cholesterol 
levels will reduce cardiovascular events is now unsupported 
based on negative evidence from clinical trials (Jancin, 
2013). HDL may not even play an active role in cardio-
vascular risk. Raising HDL levels had no impact on major 
cardiovascular events. However, patients born with HDL 
cholesterol >80 mg/dL may have cardiovascular event pro-
tection and those born with HDL cholesterol <30 mg/dL 
may be at risk. Lowering LDL with 3-hydroxy-3-methyl-
glutaryl coenzyme A (HMG-CoA) reductase inhibitors 
(statins) to target a LDL/HDL ratio of <3.5 is known to 
be a protection against CAD (Behrenbeck, 2012; Vogel & 
Miller, 2009).

The AHA recommends that a triglyceride level of  
100 mg/dL or lower be considered optimal. The AHA 
does not recommend drug treatment to reach this level, 

NONMODIfIabLE rIsk faCtOrs fOr CaD

Male sex
Age >45 y
Family history
Race
Socioeconomic factors

MODIfIabLE rIsk faCtOrs fOr CaD

Dyslipidemia
Diabetes
Hypertension
Renal disease
Postmenopausal status
Cigarette smoking/tobacco use
Obesity
Physical activity
Alcohol intake
Psychosocial factors: stress, type A personality, depression
Serum homocysteine

tabLE 8.1
risk factors associated With the 
Epidemiology of CaD

CAD, coronary artery disease.

http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437738.63853.7a
http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437738.63853.7a
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but lifestyle changes such as diet, weight loss, and physical 
activity are encouraged. See Chapter 9, “Dyslipidemias,” 
for further discussion and treatment recommendations for 
the management of high cholesterol.

Diabetes • Diabetes mellitus is a major risk factor for CAD 
that increases the risk of MI (Centers for Disease Control 
and Prevention [CDC], 2011). Diabetes is defined by the 
American Diabetes Association (2014) as a hemoglobin A1c 
(HbA1c) of 6.5 or greater and prediabetes as an HbA1c 
between 5.7 and 6.4. Adults with diabetes have a cardiovas-
cular death rate that is up to four times greater than that of 
nondiabetics. In the United States, it has been estimated that 
as many as 12.5 million diabetic patients have CAD (Albers, 
Krichavsky, & Balady, 2006).

In the absence of typical warning signs, such as chest 
pain, patients with diabetes may suffer from reduced heart 
circulation that goes undiagnosed compared with nondia-
betics. Aggressive risk factor modification is essential for 
patients with diabetes. Screening for CAD in patients with 
abnormal ECGs or impaired functional status by cardiac 
stress testing, nuclear imaging, electron-beam CT scan, or 
cardiac catheterization can lead to early detection (Chopra 
& Peter, 2012). Patients with diabetes and CAD should 
receive aggressive treatment with cholesterol-reducing med-
ications (statins), aspirin, beta-blockers, and ACE inhibi-
tors or angiotensin receptor blockers (ARBs) to reduce 
the risk of cardiovascular complications. See Chapter 15, 
“Diabetes Mellitus,” for further discussion and treatment 
recommendations.

Hypertension • Epidemiological data indicate a strong 
and consistent link between hypertension and CAD. 
Hypertension can cause physical endothelial damage and 
functional impairment of endothelial function. The risk 
of hypertension cannot be taken in isolation. It frequently 
coexists with other risk factors such as physical inactivity, 
obesity, alcohol use, hyperlipidemia, diabetes, and smoking. 
The presence of these CAD risk factors appears to be both 
causal and additive for hypertension.

In December 2013, the 2014 Evidence Based 
Guidelines for the Management of High Blood Pressure in 
Adults: Report from the Panel Members appointed to the 
Eighth Joint National Committee (JNC-8) was released 
(James et al., 2014; http://jama.jamanetwork.com/article 
.aspx?articleid=1791497). This release occurred 10 years 
after the publication of JNC-7. These guidelines outline 
nine specific recommendations for initiating and modifying 
pharmacotherapy for patients with elevated BP based on 
evidence taken from randomized controlled trials, the gold 
standard for establishing efficacy and effectiveness:

1. In patients aged ≥60 years, initiate pharmacologic 
treatment with a systolic blood pressure ≥150 mmHg 
or diastolic blood pressure ≥90 mmHg and treat to a 
goal systolic blood pressure of <150 mmHg and goal 
diastolic blood pressure of <90 mmHg.

2. In patients aged <60 years, initiate pharmacologic 
treatment at a diastolic blood pressure ≥90 mmHg 
and treat to a goal of <90 mmHg.

3. In patients aged <60 years, initiate pharmacologic 
treatment at a systolic blood pressure ≥140 mmHg 
and treat to a goal of <140 mmHg.

4. In patients aged ≥18 years with chronic kidney dis-
ease, initiate pharmacologic treatment at systolic 
blood pressure ≥140 mmHg or diastolic blood pres-
sure ≥90 mmHg and treat to goal systolic blood pres-
sure of <140 mmHg and goal diastolic blood pressure 
of <90 mmHg.

5. In patients aged ≥18 years with diabetes, initiate 
pharmacologic treatment at systolic blood pressure  
≥140 mmHg or diastolic blood pressure ≥90 mmHg and 
treat to a goal systolic blood pressure of <140 mmHg 
and goal diastolic blood pressure of <90 mmHg.

6. In the general nonblack population, including those 
with diabetes, initial antihypertensive treatment 
should include a thiazide-type diuretic, calcium chan-
nel blocker (CCB), an ACE inhibitor, or an ARB. 
(This recommendation is different from the JNC-7 
guideline, in which the panel recommended thiazide-
type diuretics as initial therapy for most patients.)

7. In the general black population, including those with 
diabetes, initial antihypertensive treatment should 
include a thiazide-type diuretic or CCB.

8. In the population aged ≥18 years with chronic kidney 
disease (regardless of race or diabetes status), antihy-
pertensive treatment should include an ACE inhibitor 
or ARB to improve kidney outcomes.

9. If goal blood pressure is not reached within a month 
of treatment, titrate the dose of the initial drug or 
add a second drug from one of the recommended 
classes (thiazide-type diuretic, CCB, ACE inhibitor, 
or ARB). If goal blood pressure cannot be reached 
with two drugs, add and titrate a third drug from the 
list provided. Do not use an ACE inhibitor and an 
ARB together in the same patient. If goal BP cannot 
be reached using only the drugs in recommendation 6 
because of a contraindication or the need to use more 
than three drugs to reach goal BP, antihypertensive 
drugs from other classes can be used.

The JNC-8 guidelines point out that for patients older 
than 60 years being treated for hypertension with a systolic 
BP <140 mmHg who are doing well on medications, cur-
rent medications should not be discontinued to get their BP 
closer to 150 mmHg (Borgmeyer, 2013).

At the time of this writing, the AHA and the ACC 
had not reviewed these guidelines. See Chapter 11, 
“Hypertension,” for further discussion and treatment 
recommendations.

Renal Disease • More than 26 million Americans have 
chronic kidney disease, and many more remain undiagnosed 
(Go et al., 2014). The incidence and prevalence of chronic 
kidney disease continue to increase in the United States. It 
is unclear if chronic kidney disease is an independent risk 
factor for CAD. It is known that people with chronic kidney 
disease are at a higher risk of cardiovascular events; in fact, 
many will likely die from a cardiovascular event before they 
develop end stage renal disease (Sarnak et al., 2003). All 

http://jama.jamanetwork.com/article.aspx?articleid=1791497
http://jama.jamanetwork.com/article.aspx?articleid=1791497
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patients with chronic kidney disease should be considered 
being at high risk of CAD and receive aggressive risk factor 
modification. See Chapter 27 on chronic renal diseases for 
further discussion and treatment recommendations.

Postmenopausal Status • Heart disease is the leading cause 
of death in women (CDC, 2013a), with one in four female 
deaths attributed to heart disease (CDC, 2013b). The 
risk of developing CAD increases after menopause. Prior 
to menopause, natural estrogen production decreases a 
woman’s risk of heart disease. Estrogen’s protective effect 
comes from its influence on regulating cholesterol levels, its 
vasodilating effects, and its ability to inhibit vascular injury 
and prevent atherosclerosis (Mendelsohn & Karas, 1999). 
Estrogen favorably affects the HDL/LDL cholesterol ratio. 
The nonlipid cardioprotective mechanism of endogenous 
estrogen is to maintain the function of the endothelium. It 
helps reduce inflammation, oxidation of lipoproteins, and 
activation of platelets, thereby reducing clotting and throm-
bus formation.

As menopause begins between the ages of 45 and 50 
years, endogenous estrogen levels fall and the risk of CAD 
rises. The natural hormone estrogen is no longer available 
to have a positive effect on the inner layers of the artery 
wall, reducing blood vessel flexibility.

The benefits of hormone replacement therapy with either 
estrogen alone or combined estrogen–progestin in postmeno-
pausal women remain uncertain. Historically, studies on 
estrogen replacement therapy were observational in nature. 
Based on these extensive observational data, it was believed 
that estrogen was cardioprotective and estrogen therapy 
was routinely prescribed for both primary and secondary 
prevention of CAD (Martin & Rosenson, 2013). However, 
the observational nature of these studies raised questions 
regarding unrecognized biases that could have accounted 
for the observed cardioprotective effects of estrogen.

More recently, a randomized controlled trial examin-
ing the effects of estrogen replacement on CAD preven-
tion, called the Heart and Estrogen/Progestin Replacement 
Study (HERS-I and -II; Grady et al., 2002; Hulley et al., 
1998), as well as other small controlled trials and several 
meta-analyses, did not confirm a protective effect on the 
heart (Martin & Rosenson, 2013). The Women’s Health 
Initiative (WHI) conducted a randomized controlled trial 
that examined the combined effects of estrogen plus pro-
gestin on major disease incidence. This trial concluded 
that the risks, including an increased CAD risk, exceeded 
the benefits of combined estrogen plus progestin in post-
menopausal women (Rossouw et al., 2002). The WHI’s 
unopposed estrogen trial did not show any effect on CAD 
incidence, although the risk for stroke and venous thrombo-
embolism were still greater with the use of unopposed estro-
gen, as was seen in the combined estrogen–progestin trial 
(Anderson et al., 2004). Follow-up analysis suggests that 
there is no increased risk for CAD when hormone replace-
ment therapy is used close to the time of menopause; this 
risk increases for women who are distant from menopause 
(Rossouw et al., 2007). Experts agree that estrogen is still a 

reasonable therapy when used for a short term at the low-
est effective dose to reduce menopausal symptoms, but it is 
not recommended for either primary or secondary preven-
tion of CAD. In the past, short-term therapy (with a goal 
of symptom management) was defined as that lasting <5 
years. This definition is somewhat arbitrary, as there is no 
general consensus about the duration of short-term versus 
long-term therapy (North American Menopause Society, 
2010). Short-term therapy is now generally considered to 
last two to three years, and not more than five years (Martin 
& Manson, 2008).

Tobacco • Cigarette smoking is a factor responsible for 
about one in every five deaths annually in the United States 
(National Institutes of Health, 2011). Smoking is the main 
preventable cause of death and illness in the United States. 
Smoking affects nearly every organ in the body, including 
the heart, blood vessels, lungs, eyes, mouth, reproductive 
organs, bones, bladder, and digestive organs. Evidence 
shows that quitting smoking does not reduce the amount 
of CAD caused by smoking, but quitting does reduce the 
risk of heart attack and death to the levels of nonsmokers 
(Nakanishi et al., 2013).

Inhalation of cigarette smoke produces a transient 
and reversible prothrombotic increase in fibrinogen lev-
els, increases platelet aggregation, and decreases the abil-
ity of endothelial cells to produce or release prostacyclin 
(Pamukcu, Oflaz, Onur, Cimen, & Nisanci, 2011). Carbon 
monoxide in cigarette smoke binds to hemoglobin, reducing 
its oxygen-carrying ability. This can result in a decrease in 
exercise tolerance. Nicotine is also a potent agonist for the 
adrenergic nervous system, resulting in increased coronary 
tone and vasoconstriction. The enhanced vasoconstriction 
results in an imbalance between oxygen supply and demand 
and has been associated with vasospastic angina (Benowitz 
& Gourlay, 1997).

Exposure to secondhand smoke has immediate adverse 
effects on the cardiovascular system and can cause CAD. 
Secondhand smoke results in approximately 46,000 pre-
mature deaths from heart disease among nonsmokers in 
the United States each year (CDC, 2013c). Nonsmokers 
who are exposed to secondhand smoke, either at home or 
at work, have a 25% to 30% increased risk of developing 
heart disease. Even brief secondhand smoke exposure can 
damage the lining of blood vessels and cause blood plate-
lets to become stickier. These changes can result in a MI. 
People who already have heart disease are at especially high 
risk of suffering adverse effects from breathing secondhand 
smoke and should take special precautions to avoid even 
brief exposure.

Obesity • It is estimated that 68% of adults in the United 
States are overweight or obese, with 35% of adults falling 
into the obese category (Go et al., 2014). This prevalence 
is higher among some ethnic and racial minority groups 
(e.g., Hispanics and non-Hispanic Blacks) and in people of 
lower socioeconomic levels. The incidence of obesity has 
been on the rise since the later half of the 20th century, as 
major shifts in diet and lifestyle occurred. People have been 
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moving from plant-based diets to diets higher in proteins 
and fats while at the same time becoming physically inac-
tive. Obesity is a known risk factor for many chronic condi-
tions such as CAD, hypertension, and diabetes (Jensen et 
al., 2013).

Obesity is measured by the size of the waist, the ratio of 
the waist to the hips, and the relationship between height 
and weight. The last measurement is known as the body 
mass index (BMI). It is not a perfect way of checking the 
cardiovascular risk but as the BMI increases, so does the 
risk of heart disease and stroke. The BMI is calculated by 
dividing the weight in kilograms by the square of the height 
in meters (kg/m2). A BMI between 25 and 29.9 kg/m2 is con-
sidered overweight. Obesity is defined as a BMI >30 kg/m2. 
A BMI >22 kg/m2 in persons of South Asian origin may be 
considered overweight. Women with a BMI >21 kg/m2 may 
be associated with an increased risk for CAD. Underweight 
is defined as a BMI below 18.5 kg/m2.

Fat, especially intra-abdominal fat, has a significant 
impact on metabolism. Intra-abdominal fat can affect BP 
and cholesterol levels. It also interferes with the body’s abil-
ity to use insulin effectively, which can result in the develop-
ment of diabetes, a major risk factor for CAD. The risk of 
developing type 2 diabetes and hypertension rises as weight 
increases. Evidence shows that, globally, 58% of diabetes 
and 21% of ischemic heart diseases can be attributed to a 
BMI >21 kg/m2 (WHO, 2002).

Physical Activity • The role of physical activity in the preven-
tion of CAD remains controversial. The exact mechanism of 
protection is multifactorial. Exercise is important in main-
taining ideal body weight, muscle mass, and normal BP, 
as well as optimizing lipid levels. Regular aerobic exercise 
decreases both systolic and diastolic pressures, improves the 
myocardial oxygen supply/demand ratio, lowers triglycer-
ides, raises HDL levels, and decreases platelet aggregation.

The greatest risk reduction is achieved in nonactive and 
moderately active persons. Intense exercise is associated 
with decreases in total and LDL cholesterol and increases in 
HDL cholesterol (Fowler, 2012). Patients who exercise reg-
ularly have a decreased incidence of sudden death, although 
sedentary patients who begin an exercise regimen may be at 
increased risk of acute MI or malignant ventricular arrhyth-
mia. Therefore, a thorough physical examination is recom-
mended for people older than 40 years before initiating a 
vigorous exercise program. Likewise, younger patients with 
hypertension, diabetes, and other associated CAD risk fac-
tors should undergo a thorough assessment before under-
taking an aggressive exercise regimen, including a baseline 
ECG. A history of angina or an abnormal ECG should 
prompt further diagnostic testing before initiating an inten-
sive exercise program.

Alcohol • Patients should be advised that if they drink alco-
hol they should do so in moderation. This means an average 
of one to two drinks per day for men and one drink per day 
for woman (a drink is 12 oz. of beer, 4 oz. of wine, 1.5 oz. 
of 80 proof spirits, or 1 oz. of 100 proof spirits). Heavy 
alcohol consumption is associated with a number of health 

risks such as hypertension, hypertriglyceridemia, obesity, 
stroke, and breast cancer, as well as cardiomyopathy, car-
diac arrhythmias, and sudden cardiac death. There is no 
evidence that drinking wine or any other alcoholic bever-
ages can replace lowering cholesterol, lowering BP, control-
ling weight, physical activity, and following a healthy diet. 
The AHA does not recommend drinking alcohol to prevent 
CAD (American Heart Association, 2014).

Psychosocial Factors • Psychosocial factors may affect a 
person’s risk of developing CAD and the course of CAD 
in patients who already have atherosclerosis. People who 
are said to have a “type A personality” are characterized 
as highly competitive, ambitious, and in constant struggle 
with their environment. Although early studies suggested a 
link between type A personality and CAD risk, a system-
atic review has found less consistent evidence linking type A 
personality to CAD risk (Kuper, Marmot, & Hemingway, 
2002). Acute stress from life events such as bereavement 
or natural disasters has been known to trigger CAD events 
(Rozanski, Blumenthal, & Kaplan, 1999). In patients with 
atherosclerosis, acute stress causes vasoconstriction, which 
can induce angina or an MI. Chronic stresses may also play 
a role in CAD risk. Chronic stressors such as social isolation 
and lack of social supports, low socioeconomic status, and 
work stress have been linked to adverse clinical outcomes 
(Rozanski, Blumenthal, Davidson, Saab, & Kubzansky, 
2005).

A comprehensive review of the literature evaluating the 
relationship between depression and CAD concluded that 
depression and CAD have a bidirectional relationship; in 
other words, CAD can cause depression and depression is 
an independent risk factor for CAD and its complications 
(Khawaja, Westermeyer, Gajwani, & Feinstein, 2009). 
Depression may contribute to sudden cardiac death and 
increase all causes of cardiac mortality. Depression contrib-
utes to an unhealthy lifestyle and poor adherence to treat-
ment (Hance, Carney, Freedland, & Skala, 1996; Khawaja 
et al., 2009). Because of this correlation, primary care pro-
viders should screen all patients at risk of CAD for depres-
sion and refer patients for treatment when indicated (Fihn 
et al., 2012).

Serum Homocysteine • Homocysteine has been identified as 
a risk factor for ischemic events in prospective observational 
studies (Fihn et al., 2012). However, a meta-analysis of 12 
randomized controlled trials concluded that homocysteine-
lowering supplements have not been shown to help further 
reduce cardiovascular events in patients with a prior his-
tory of cardiovascular disease (Bazzano, Reynolds, Holder, 
& He, 2006). This conclusion was subsequently confirmed 
by a large double-blinded randomized controlled trial of 
post-MI patients (Study of the Effectiveness of Additional 
Reductions in Cholesterol and Homocysteine [SEARCH], 
2010). Although folic acid plus vitamin B12 effectively reduce 
homocysteine levels, these supplements do not reduce major 
vascular events. These results highlight the importance of 
focusing on guideline-directed medical therapy and life-
style modifications that have an evidence base to support 
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their use in the prevention of cardiovascular disease, rather 
than adding folic acid–based vitamin supplements to lower 
homocysteine (SEARCH, 2010).

Homocysteinurea is a rare autosomal recessive disor-
der of methomine metabolism. Untreated homocysteinurea 
may be complicated by CAD. Therefore, vitamin B6, folate, 
and vitamin B12 may be used to lower homocysteine and 
may be of benefit in those with this rare disorder (Kazemi, 
Eshraghian, Omrani, Lankarani, & Hosseini, 2006).

 n DIaGNOstIC CrItErIa

The diagnosis of CAD is based on a history of chest pain 
or anginal equivalent pain together with diagnostic stud-
ies that demonstrate either functional or anatomic coronary 
obstruction. New wall motion abnormalities on echocar-
diography may also be used as soft criteria for recent myo-
cardial injury. The diagnosis of MI is based on history, ECG 
changes, and myocardial markers. The two markers utilized 
to diagnosis MI are creatine kinase MB (CK-MB) and tro-
ponin levels.

The CK-MB test is a relatively specific cardiac marker 
when skeletal muscle damage is not present. The level peaks 
in 10 to 24 hours. Because it has a short duration, it cannot 
be used for late diagnosis of acute MI, but it can be used to 
suggest infarct extension if levels rise again. The CK-MB 
level is usually back to normal within 2 to 3 days.

The troponin I test is the most sensitive and specific test 
for myocardial damage. It has increased specificity com-
pared with the CK-MB test; therefore, troponin is a superior 
marker for myocardial injury. Differential diagnoses of tro-
ponin elevation include acute MI, severe pulmonary embo-
lism causing acute right heart overload, heart failure, or 
myocarditis. Troponins can also be used to calculate infarct 
size, but the peak must be measured on the third day. After 
myocyte injury, troponin is released in 2 to 4 hours and 
persists for up to 7 days.

 n HIstOrY aND PHYsICaL EXaMINatION

History

The diagnosis of CAD is based on a careful, skillful clinical 
history. The patient should be assessed for a history of CAD 
risk factors, including diabetes mellitus, smoking, hyperten-
sion, hyperlipidemia, and family history of CAD. Patients 
with cerebrovascular or peripheral arterial disease are more 
likely to have concurrent CAD. Within the current atmo-
sphere of health care cost containment, a concisely focused 
outlined history will obviate the need for more costly testing.

Typical stable angina pectoris is described as a viselike, 
constrictive, crushing, or squeezing type of retrosternal chest 
pain induced by exertion. In some patients, the quality of dis-
comfort is described as mild pressure or substernal burning. 

In each instance, the symptoms reach their maximal inten-
sity in a few minutes and then dissipate with the cessation of 
exercise. Typical angina pectoris is relieved within minutes 
of rest or by using nitroglycerin. The response to nitroglyc-
erin usually occurs within 3 to 5 minutes and can be a very 
useful diagnostic test. Nonetheless, it has been clearly estab-
lished that esophageal pain and other syndromes may also 
respond to nitroglycerin.

Typical angina may be induced by exertional activities 
such as walking against the wind, climbing stairs or hills, 
vigorous arm work, and sexual intercourse. The discom-
fort can likewise be incited by emotional stress (panic, fear, 
anger, or anxiety), or it may follow a heavy meal. Anginal 
pain may even occur nocturnally after lying down (angina 
decubitus) secondary to increased ventricular filling pres-
sure. The duration of discomfort and its cessation are repro-
ducible for each typical anginal syndrome.

Although the area of discomfort is classically retroster-
nal, radiation is very common. The regions of discomfort 
may manifest themselves anywhere between the mandible 
and the epigastrium. Discomfort can radiate to the shoul-
ders, the jaw, the ulnar surface of the left arm, the right arm, 
or the outer surface of both arms.

Symptoms of myocardial ischemia other than typical 
anginal discomfort, such as dyspnea with minimal exertion, 
fatigue, and faintness, are referred to as anginal equivalents. 
These symptoms are common in the elderly and in patients 
at high risk of CAD. The symptoms may be caused by ele-
vation of the left ventricular filling pressure and despite a 
normal ECG should alert the provider to probable severe 
ischemic heart disease.

In women, while the most common heart attack symp-
tom is some type of pain, pressure, or discomfort in the 
chest, it is not always severe nor is it the most prominent 
symptom. It usually is not the crushing chest pain people 
associate with a heart attack. Women more commonly have 
heart attack symptoms unrelated to chest pain, such as neck, 
shoulder, upper back or abdominal discomfort, shortness 
of breath, nausea or vomiting, sweating, lightheadedness or 
dizziness, or unusual fatigue. This may be because women 
are more prone to the development of microvascular dis-
ease, a narrowing of the smaller arteries that supply blood 
to the heart.

Stable angina is a predictable pattern of chest discom-
fort with a similar degree of severity and classic precipitat-
ing factors occurring either recently or over several months. 
It maintains a constant threshold in severity and relief over 
time. The corresponding lesion is usually a stable, fixed ath-
erosclerotic lesion that is flow-limiting only when myocar-
dial metabolic demands reach a threshold.

Unstable angina refers to angina of recent onset, inten-
sifying in nature with a lower level of exertion or occur-
ring nocturnally without immediate relief by rest or with 
nitroglycerin. The underlying coronary lesion in this emer-
gent situation is usually a critical stenosis with either acute 
coronary vasospasm or thrombus formation, resulting in 
intermittent or permanent vessel occlusion. Unstable angina 
requires prompt evaluation and treatment. Coronary 
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CarDIaC

Coronary artery disease
Aortic stenosis
Pericarditis

PuLMONarY

Pleuritis
Pneumonia
Tracheobronchitis
Pneumothorax
Tumor

VasCuLar

Aortic dissection
Pulmonary embolism
Abdominal aortic aneurysm

GastrOINtEstINaL

Esophageal spasm
Esophageal perforation
Esophageal reflux
Biliary colic
Peptic ulcer disease
Pancreatitis

MusCuLOskELEtaL

Costochondritis
Cervical radiculopathy
Subacromial bursitis

OtHEr

Herpes zoster
Fibrocystic breast disease

tabLE 8.2 Differential Diagnosis of Chest Pain
angiography is the gold standard of diagnosis, which will 
locate and assess the severity of coronary artery lesions. The 
adverse outcomes of unstable angina include MI and sud-
den death due to arrhythmias such as ventricular tachycar-
dia or ventricular fibrillation (Merck Manual for Healthcare 
Professionals, 2013).

Variant angina, originally described by Prinzmetal, 
refers to chest pain occurring almost exclusively at rest, not 
precipitated by physical exertion or emotional stress. It is 
associated with ECG ST-segment elevation. It has been dem-
onstrated that variant angina is related to coronary artery 
spasm with subsequent myocardial ischemia. In addition, 
it may be associated with MI, ventricular tachycardia, and 
ventricular fibrillation as well as sudden death (Keller & 
Lemberg, 2004).

Angina can also be a symptom of coronary microvascu-
lar disease, also called cardiac syndrome X or nonobstructive 
CAD. This is a heart disease that affects the heart’s smallest 
coronary arteries and is more likely to affect women than 
men.

Silent myocardial ischemia can occur in patients with 
angina at rest, unstable angina, and chronic stable angina. 
It has been clearly established that patients who are at high 
risk of CAD can be evaluated by stress testing for silent but 
significant ECG ST-segment changes (Cohn, Fox, & Daly, 
2003). Prognostically, this may be the only way to limit sud-
den death from MI as well as to identify and avoid an initial 
or subsequent MI.

Other conditions that should be included in the differen-
tial diagnosis of angina include common painful esophageal 
reflux, achalasia, esophageal spasm, peptic ulcer, and biliary 
colic (Table 8.2). Chest wall discomfort with localized pain, 
tenderness, and swelling of the costal cartilages, described 
in 1931 as Tietze’s syndrome, is a common additional dif-
ferential diagnosis. Cervical radiculitis, chest wall spasm, 
and severe pulmonary hypertension associated with chest 
pain on exertion may all simulate anginal pain. Pulmonary 
embolism, acute pericarditis, mitral valve prolapse, and her-
pes zoster can all be included in the differential diagnosis. 
Although all of these can in most cases be readily distin-
guished from angina by a detailed history and a comprehen-
sive physical examination, the primary care provider must 
ensure that chronic CAD does not simultaneously exist with 
noncardiac disease.

Physical Examination

Patients with chronic CAD and stable angina are often 
found to have an entirely normal physical examination. The 
physical examination may reveal signs of other conditions 
such as heart failure, valvular heart disease, or vascular dis-
ease. In some patients, the BP may be chronically elevated. 
It is the responsibility of the primary care provider to per-
form a diligent and complete physical examination on all 
patients. The primary care provider can often identify useful 
clues to the diagnosis of CAD and identify patients who are 
at the highest risk of this disease.

A diagonal crease in each earlobe (Frank’s sign; 
Figure 8.2) was originally described as a marker of coro-
nary disease with a moderate sensitivity (approximately 
48%) and specificity (approximately 88%). This sign has 
been subsequently associated with other cardiac risk fac-
tors, such as diabetes, hypertension, hypercholesterolemia, 
tobacco use, and obesity as well as cerebral infarction 
(Zapata-Wainberg & Vivancos, 2013).

Ophthalmologic examination may reveal a corneal arcus 
(Figure 8.3). The size of the corneal arcus positively corre-
lates with age, levels of total cholesterol, and levels of LDL 
(Chen et al., 2009). The skin around the eyelid may dem-
onstrate xanthelasma, which may be promoted by increased 
levels of triglycerides and a relative deficiency of HDLs. The 
retina may reveal arteriolar atherosclerotic hypertensive or 
diabetic changes.

Of utmost importance in the general physical exami-
nation is to check all arterial pulses and search for abnor-
malities in the venous system. The association between 
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papillary muscle dysfunction with alteration in the align-
ment of the papillary muscles.

 n DIaGNOstIC stuDIEs

Noninvasive Testing

ELECTROCARDIOGRAPHY

Patients with chronic stable angina have normal ECG trac-
ings at rest, but they may have severe CAD. However, 
the 12-lead ECG during a provoked episode of substernal 
chest pain or during an attack of angina may reveal down-
ward or horizontal sloping depression of the ST-segment, 
T-wave peaking, or T-wave inversion. These ECG changes 
accompanied by chest discomfort may signal the possibility 
of coronary stenosis. ECG findings that indicate a poorer 
prognosis include evidence of a prior MI with Q waves in 
multiple leads, as well as the presence of a left bundle branch 
block, a second- or third-degree atrioventricular block, ven-
tricular arrhythmias, or left ventricular hypertrophy (Fihn 
et al., 2012).

There are no specific guidelines for ECG follow-up, par-
ticularly if the initial ECG is normal. Naturally, there are 
exceptions. Poorly controlled BP, a family history of pre-
mature cardiovascular death, high lipids, or glucose abnor-
malities, for example, warrant repetition of ECGs on an 
individual basis (Townsend, 2001).

EXERCISE ECG

Exercise treadmill ECG has been the most studied non-
invasive test for the evaluation of CAD in both men and 
women. Stress testing increases overall cardiac work and 
heart rate. This increased work results in an increase in 
myocardial oxygen demand and a subsequent requirement 
for increased oxygen delivery via an increase in coronary 
blood flow. If narrowed or obstructed lesions prevent the 
required increase in coronary blood flow, chest pain or 
ECG changes may arise. In both sexes, the exercise ECG is 
most accurate in patients who are able to exercise to 85% 
of their maximal predicted heart rates (Banerjee, Newman, 
Van den Bruel, & Heneghan, 2012). However, this goal can 
be modified based on the characteristics of the patient being 
evaluated. Younger patients with a low risk of CAD will 
have a much more sensitive result should they reach their 
maximal heart rate target or exercise to exhaustion. Older, 
high-risk patients, in contrast, may reveal clinically mean-
ingful information at lower cardiac workloads. Ischemia is 
also dependent on the severity of obstruction, as coronary 
artery stenoses of <70% are frequently undetected by func-
tional testing (Fihn et al., 2012).

Depression or downsloping of the ST-segment 0.08 
seconds after the J point (the junction between the end of 
the QRS complex and the beginning of the ST-segment) on 
the ECG is the typical ischemic change sought as a posi-
tive result (Figure 8.4). Current guidelines recommend a 

peripheral arterial disease and CAD is well documented. 
This is not confined only to patients with symptomatic dis-
ease, clinically overt peripheral arterial disease, or carotid 
artery disease, but is also seen in asymptomatic, ultrasoni-
cally proven, hemodynamically significant obstructive arte-
rial disease. Examination of the patient’s venous system can 
reveal a history of a previous venous CABG.

The cardiac examination may be most helpful during an 
episode of symptomatic angina because ischemia may pro-
duce transient left ventricular dysfunction with a third heart 
sound and bibasilar pulmonary rales. A softened mitral 
component of the first heart sound and paradoxical split-
ting of the second heart sound may occur during an anginal 
attack. A mid-systolic click followed by a late systolic mur-
mur may occur in patients with CAD related to transient 

FIGURE 8.3 

Photograph of corneal arcus.

FIGURE 8.2 

Photograph of diagonal earlobe crease, which may have a 
correlation with coronary artery disease.
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diagnostic end point of ≥1 mm horizontal or downslop-
ing ST depression as the criterion for positivity (Fihn et al., 
2012; http://circ.ahajournals.org/content/126/25/3097.full
.pdf+html). If this end point is set low (i.e., 0.5 mm), the test 
will be more sensitive but less specifi c, whereas if the end 
point is set high (i.e., 2 mm), the result will be less sensitive 
but more specifi c. If typical chest discomfort occurs during 
the test associated with an ST depression of more than 1 
mm, the predictive value for the detection of CAD is 90% 
(Gibbons et al., 2002). ST depressions of more than 2 mm 
in the setting of typical chest discomfort are virtually diag-
nostic of CAD.

The referring provider must be mindful of the fact that 
the results of exercise stress testing are likewise affected 
by the patient’s pretest probability of having disease. In 
men with classic angina pectoris or a previous MI, a posi-
tive test result will accurately predict CAD about 85% 
of the time (Gibbons et al., 2002; http://circ.ahajournals
.org/content/106/14/1883.long). Similarly, the results of 
exercise stress testing in women may be less sensitive than 
those obtained in men, given the lower prevalence of CAD 
in women younger than 70 years. Asymptomatic, low-risk 
patients also have a signifi cant false-positive rate that may 
range as high as 60% (Gibbons et al., 2002).

In general, exercise stress testing is used for prognosis, 
diagnosis, and assessment of the effectiveness of therapy 
(Table 8.3). Diagnostic interpretations must be performed 
with pretest probabilities of disease for each patient kept in 
mind. As a prognostic test, a submaximal ECG stress test 
can identify patients at high risk after MI. Likewise, a posi-
tive result after minimal exertion is frequently indicative 

tabLE 8.3
Indications and Contraindications to 
Exercise stress testing

INDICatIONs CONtraINDICatIONs

Diagnose the etiology of 
chest pain

Assess prognosis
Assess the need for 

angiography
Evaluate functional capacity
Assess degree of ischemia 

after myocardial infarction
Assess adequacy of revascu-

larization after coronary 
artery bypass grafting

Ascertain the effects of 
medical, interventional, or 
surgical management of 
coronary artery disease

Recent onset of unstable 
angina

Uncontrolled hypertension
Severe decompensated heart 

failure
Signifi cant ventricular 

arrhythmias
Severe obstructive valvular 

disease
Associated cardiopulmonary 

conditions, including 
severe pulmonary hyper-
tension, myocarditis, peri-
carditis conditions, recent 
pulmonary embolism, rapid 
atrial fi brillation

FIGURE 8.4 

Downsloping of the 
ST-segment 0.08 seconds 
after the J point of the 
electrocardiogram is the 
typical ischemic change 
sought as a “positive” 
result during exercise 
stress testing.

of three-vessel disease and should prompt angiography if 
appropriate. Documentation of improved exercise capacity 
and ischemic ECG changes after medical, interventional, or 
surgical therapy can guide future treatment plans.

Contraindications to exercise stress testing are listed 
in Table 8.3 and include any underlying condition that 
might preclude an appropriate increase in cardiac output 
after exercise. Recent onset of unstable angina or MI is an 

http://circ.ahajournals.org/content/126/25/3097.full.pdf+html
http://circ.ahajournals.org/content/106/14/1883.long
http://circ.ahajournals.org/content/126/25/3097.full.pdf+html
http://circ.ahajournals.org/content/106/14/1883.long
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Left bundle branch block
Paced ventricular rhythm
Resting ST-segment depressions
Left ventricular hypertrophy
Digoxin use
Preexcitation syndromes

tabLE 8.4
Indications to add Imaging to standard 
ECG stress testing

ECG, electrocardiogram.

absolute contraindication to performing a maximal stress 
test, but submaximal exercise testing for prognostic assess-
ment, activity prescription, or assessment of medical ther-
apy can be performed as early as 4 to 6 days after MI with 
relative safety (Gibbons et al., 2002). A symptom-limited 
exercise test can be performed about 3 to 6 weeks post-MI.

An exercise stress test will be the initial functional test 
ordered for most patients. Certain ECG features (Table 8.4) 
limit the identification of ischemia by exercise testing (Fihn 
et al., 2012). Patients with these features should undergo 
stress testing with imaging either with echocardiography or 
a radionuclide study. Patients who are unable to achieve 
an adequate exercise level should undergo pharmacological 
stress testing.

STRESS ECHOCARDIOGRAPHY

While exercise ECG is the most widely used technique for 
the diagnosis of suspected or known CAD, only 40% of 
patients can perform a diagnostic exercise test (Senior et al., 
2005). ST-T wave changes occur late in the ECG test and 
therefore ischemia and detection of CAD are less accurate if 
patients do not achieve at least 85% of their maximal pre-
dicted heart rate. Stress echocardiography may be performed 
in conjunction with treadmill or bicycle exercise. The diag-
nostic end point is new or worsening wall motion abnormal-
ities or changes in global left ventricular function as a result 
of exercise (Fihn et al., 2012). In patients who are unable 
to exercise, pharmacological agents such as dobutamine or 
dipyridamole may be used in a stress echocardiogram test.

Stress echocardiography is a reliable technique not only 
for the diagnosis of suspected CAD but also for the accurate 
risk stratification of patients with suspected and established 
CAD (Senior et al., 2005). Advances in image acquisition, 
digital display, and the development of contrast imaging 
have improved the reliability of this test. Stress echocardiog-
raphy now allows simultaneous assessment of myocardial 
function and perfusion, and tissue Doppler imaging allows 
quantitation of wall motion. Stress echocardiography is com-
monly used in patients with heart failure both for assessing 
the etiology of heart failure and to evaluate and determine 
the extent of ischemic disease. Diagnostic sensitivity of stress 
echocardiography ranges from 70% to 85% for exercise 
and 85% to 90% for a pharmacological test, with specificity 
ranging from 77% to 89% for exercise and 79% to 90% for 
a pharmacological test (Fihn et al., 2012). Ready availability 
and reliability make stress echocardio graphy a cost-effective 

technique for the assessment of CAD (Senior et al., 2005). 
However, diagnostic accuracy can be influenced by the tech-
nique of the echosonographer and a patient’s physical char-
acteristics that may reduce image quality.

RADIONUCLIDE STUDIES

ECG-gated myocardial perfusion single-proton emis-
sion computed tomography (SPECT, also known as gated 
SPECT) is another imaging modality for assessing myocar-
dial viability and can improve upon the accuracy of the diag-
nosis of CAD over exercise ECG alone. Technetium-99m 
(Tc-99m) agents and thallium-201 are the common radio-
isotopes used in SPECT. These agents are rapidly extracted 
by viable myocardium. During exercise, the radioisotope 
is preferentially distributed to coronary artery territories 
that are maximally dilated. Stenotic coronary arteries are 
not capable of dilating in response to exercise and blood 
flow is therefore stolen from these areas. This appears as a 
perfusion defect on a nuclear scan. At rest, the maximally 
dilated coronary arteries resume normal flow patterns and 
blood again flows through the stenotic lesions. In follow-up 
scans, the area of radioisotope defect will now appear per-
fused, and this reversible perfusion defect signifies an area 
of viable myocardium with disadvantaged flow (ischemia). 
An irreversible perfusion defect is suggestive of a fixed 
obstructive lesion with no underlying viable myocardium 
(i.e., myocardial scar or infarct). Hibernating myocardium 
is the result of severe coronary artery stenosis that causes 
chronic hypoperfusion and ischemia at rest. Being able to 
distinguish between hibernating myocardium and scar is 
essential, as the function can be restored to a hypoperfu-
sion area of hibernating myocardium by revascularization. 
Revascularization of an area of myocardial scar will not 
improve cardiac function (Fathala, 2011). Diagnostic sensi-
tivity of SPECT ranges from 82% to 88% for exercise and 
88% to 91% for a pharmacological test, with specificity 
ranging from 70% to 88% for exercise and 75% to 90% 
for a pharmacological test (Fihn et al., 2012).

SPECT has the ability to allow the nuclear test reader 
to observe myocardial contractions in segments with appar-
ent fixed perfusion defects in order to discern attenuation 
artifacts from true perfusion abnormalities. The ability of 
SPECT to provide measurement of left ventricular ejection 
fraction, segmental wall motion, and absolute left ventricu-
lar volumes also adds to the prognostic information that 
can be derived from a SPECT study.

The use of either radionuclide or echocardiographic 
imaging can increase the prognostic value of the stress test 
and either should be used when the results are likely to add 
diagnostic information. Conditions such as mitral valve pro-
lapse, left ventricular hypertrophy, and left bundle branch 
block, as well as digitalis use, may cause repolarization 
abnormalities that obscure stress-induced ECG changes. In 
such situations, imaging can significantly increase the detec-
tion of inducible ischemia over ECG stress testing alone. 
SPECT is preferred in patients with a left bundle branch 
block or paced rhythm, though stress echocardiogram is 
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also an option, but less well studied. Other indications for 
imaging studies include the risk stratification of patients 
before major noncoronary surgery and in patients after MI. 
Radionuclide imaging studies are useful in the assessment 
of myocardial viability in patients undergoing revascular-
ization risk stratification (Askew & Chareonthaitawee, 
2013; Fihn et al., 2012). The choice of imaging modality is 
based on availability, expertise, cost, patient’s body habitus, 
patient preference, or the need for concomitant assessment 
of hemodynamics or valvular function.

PHARMACOLOGICAL STRESS TESTS

Pharmacological stress tests are inexpensive and safe diag-
nostic tools with excellent specificity and good sensitivity. 
They are primarily used in patients who cannot exercise 
for ECG or imaging stress tests. The choice of a pharmaco-
logical agent, either a vasodilator or a positive inotrope, is 
dependent on patient characteristics, the type of stress test, 
and provider preference.

Vasodilating agents include dipyridamole, adenosine, 
and regadenoson. They work by increasing intracellular 
cyclic adenosine monophosphate levels and inhibiting the 
formation of thromboxane A2, a potent vasoconstrictor. 
When injected, they act as coronary vasodilators. Stenotic 
coronary lesions are already maximally dilated and cannot 
respond to vasodilating agents. Nonstenotic coronary arter-
ies maintain their ability to vasodilate, and preferential flow 
down these newly dilated vessels results in coronary steal 
from the stenotic arteries. Infusion of a vasodilating agent 
is contraindicated in patients with bronchospastic pulmo-
nary disease, those with significant hypotension, or patients 
with sick sinus syndrome and high-degree heart block. 
Theophylline and caffeine should be avoided for 48 to 72 
hours prior to a pharmacological stress test with a vasodi-
lator, as these agents may decrease the effectiveness of the 
vasodilating agent.

Dobutamine is a synthetic beta-1 and beta-2 agonist 
with positive inotropic effects. Dobutamine causes myo-
cardial ischemia primarily through a marked increase in 
myocardial oxygen demand resulting from increased heart 
rate, BP, and myocardial contractility. The increase in cor-
onary blood flow achieved is comparable to that during 
physical exercise but slightly less than that with vasodi-
lating agents. Dobutamine stress testing is an appropriate 
alternative in patients who cannot exercise and who have 
contraindications to vasodilating agents. Dobutamine 
stress testing causes ventricular ectopy in 40% to 50% of 
patients; a recent history of tachyarrhythmias is a relative 
contraindication.

From a meta-analysis of 82 studies (Kim, Kwok, 
Heagerty, & Redberg, 2001), it was concluded that the sen-
sitivity of dipyridamole SPECT imaging (89%) was higher 
than that of dipyridamole echocardiography (80%), but 
the specificity of dipyridamole SPECT imaging (65%) was 
lower than that of dipyridamole echocardiography (93%). 
The sensitivity of dobutamine echocardiography (80%) 
was similar to that of dobutamine SPECT imaging (82%), 

but dobutamine echocardiography had a higher specificity 
(84%) than dobutamine SPECT imaging (75%).

Either vasodilating or positive inotropic agents may be 
used in stress testing in lieu of treadmill exercise, and they 
achieve similar sensitivity (Fihn et al., 2012). When cou-
pled with radionuclide imaging, CAD detection is similar 
to that of exercise radionuclide testing, so pharmacologi-
cal stress testing is a powerful tool in patients who cannot 
exercise. Pharmacological stress echocardiography has also 
been used in the diagnosis and management of CAD with 
a prognostic value similar to radionuclide testing (Sicari et 
al., 2008).

CT CORONARY ANGIOGRAM

The 64-multislice CT coronary angiogram is a noninva-
sive, fast, and accurate procedure that captures three-
dimensional (3-D) images of the heart. The results of 
multiple meta-analyses and clinical trials report a sensitiv-
ity ranging from 93% to 97% and a specificity ranging 
from 80% to 90% for detecting obstructive CAD (Fihn 
et al., 2012). The coronary artery scan can reveal plaque 
(CAD) many years before it can be found by physical 
examination, ECG, or stress testing. If plaque is present, 
early treatments can help to prevent MI or the need for 
revascularization. The 64-multislice CT coronary angio-
gram helps to identify CAD in individuals at risk of the 
disease and can be useful in patients not diagnosed with 
CAD but whose symptoms suggest that the condition 
could be present, in those who have an inconclusive stress 
test, or those who are having chest pain and have risk fac-
tors for developing CAD.

The 64-multislice CT coronary angiogram is an easy 
and reliable tool for comprehensive in vivo diagnosis of 
myocardial bridging. Myocardial bridging is a rare cause 
of chest pain in a subgroup of younger patients with less 
prevalence of hyperlipidemia and more prevalence of car-
diomyopathy than patients with significant atherosclerotic 
CAD (de Agustín et al., 2012). A myocardial bridge is a 
band of heart muscle that lies on top of a coronary artery; 
so part of a coronary artery dips into and underneath the 
heart muscle and then comes back out again. The band of 
muscle that lies on top of the coronary artery is called a 
“bridge,” and this is how the condition gets its name.

As previously stated, CAD is the leading cause of mor-
tality in the United States. While invasive angiography is 
regarded as the gold standard for the diagnosis of CAD, 
invasive angiography is not without its potential risks, 
although, according to ACC/AHA guidelines, the risk of 
major complications is <2% (Scanlon et al., 1999). At the 
same time, lingering concerns about radiation safety in 
CT coronary angiogram exist. It has been unclear what 
risk of cancer is attributable to CT coronary angiogram 
scans. A 128-slice CT scan is now available. The 128-
slice CT coronary angiogram is ideal because of its high 
accuracy in the assessment of significant coronary stenosis 
and significant reduction in radiation exposure (Ghadri  
et al., 2012).
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CORONARY ARTERIOGRAPHY

Cardiac catheterization and selective coronary arteriog-
raphy is the gold standard for visualization of the in vivo 
morphological details of the coronary arteries (Fihn et al., 
2012). Access to the coronary circulation is usually achieved 
through the femoral artery. In patients with severe periph-
eral vascular disease, an alternative arterial entry using the 
radial or brachial artery can be used. Each coronary ostium 
is then selectively cannulated and an angiogram of each ves-
sel is taken in several standard views.

Coronary angiography can detect as little as 20% nar-
rowing of the main coronary arteries, as well as a critical 
stenosis of 70% or greater (de Bono, 1993). The cardiac 
catheterization can also assess hemodynamic measure-
ments, left ventricular function, valve surface area, and val-
vular gradients.

A broad list of indications for cardiac catheterization 
and coronary angiography is shown in Table 8.5. Relative 
contraindications include uncontrolled ventricular arrhyth-
mias, uncorrected metabolic disturbances, decompensated 
heart failure, uncontrolled hypertension, elevated pro-
thrombin time, severe allergy to contrast agents, and severe 
renal insufficiency.

The incidence of complications of coronary arteriog-
raphy is low but is directly related to the skill and expe-
rience of the interventional cardiologist as well as to the 
severity of the cardiac condition (see the section under 
Nonpharmacological Interventions). The risk of major 
complications is under 2% for all patients (Scanlon et al., 
1999). The incidence of death is 0.11% (Encyclopedia of 
Surgery, 2013). Cardiologists regard an ejection fraction 
reading <35%, age >60 years, or advanced valvular disease 
as markers for increased risk of complications.

It should be appreciated by the primary care provider 
who reviews the angiographic findings that the presence of 
CAD provides more clinical information than the severity 
of the obstruction itself. A lack of correlation between an 
angiographic finding of mild atherosclerotic disease and the 
actual presence of severe obstructive disease may be related 
to the inability of the arteriogram to identify unstable 
plaques that may be at high risk of rupture from critically 
obstructive stenoses that are stabilized.

 n trEatMENt OPtIONs, EXPECtED OutCOMEs, 
aND COMPrEHENsIVE MaNaGEMENt

Lifestyle modifications, including weight management, 
physical activity, smoking cessation, and a diet low in 
sodium, fats, and cholesterol, in addition to pharmacologi-
cal therapy for risk factor reduction and control of symp-
tom, are recommended for all patients with CAD and those 
at high risk of developing CAD. Pharmacological therapy 
works, in part, in reducing CAD risk from hypertension, 
dyslipidemia, and diabetes.

Pharmacological Interventions

BETA-ADRENORECEPTOR BLOCKING AGENTS

Beta-adrenoreceptor blocking agents (beta-blockers) have 
anti-ischemic properties, are effective antihypertensives, 
and are antiarrhythmic. Beta-blockers reduce myocardial 
oxygen consumption by slowing the heart rate and thereby 
increasing diastolic coronary perfusion. They reduce myo-
cardial oxygen demands during activity. The major factors 
influencing myocardial oxygen use include heart rate, BP, 
and myocardial contractility. In the face of coronary artery 
insufficiency, beta-blockers positively alter the imbalance 
between supply and demand, leading to improvement in 
myocardial ischemia.

Of the many beta-blockers available in the United 
States, there are two major subtypes. Beta-1 receptors 
predominate in the heart and allow selective blockade of 
the cardiac beta-1 receptor. Cardioselective beta-blockers 
(acebutolol, atenolol, bisoprolol, betaxolol, esmolol, and 
metoprolol) reduce myocardial oxygen demand and may be 
advantageous in patients with sensitive airway disease, dys-
lipidemia, or diabetes mellitus. Nonselective beta-blocking 
drugs (carvedilol, nadolol, penbutolol, pindolol, proprano-
lol, and timolol) block beta-1 and beta-2 receptors. They 
are effective as anti-ischemic agents and may also reduce 
the risk of sudden cardiac death. However, beta-blockers 
should be used with caution in patients with true asthma, 
decompensated heart failure, or poorly controlled diabetes. 
Some beta-blockers also cause vasodilatation. These include 
bucindolol, carvedilol, and labetalol. Agents with intrinsic 
sympathomimetic activity (acebutolol, celiprolol, penbuto-
lol, and pindolol) are partial beta agonists. They provide 
low-grade beta stimulation when sympathetic tone is low 

PatIENts WItH CHEst PaIN

Chronic chest pain
Severe anginal pain unresponsive to medical therapy
Atypical chest pain with uncertain diagnosis by noninvasive studies
Unstable angina
Prinzmetal’s angina
Preoperative evaluation of valvular heart disease
Evaluation of recurrent angina after bypass surgery
Suspected anomalies of the coronary circulation

PatIENts WItHOut CHEst PaIN

Asymptomatic patients with abnormal ECGs
Persistent heart failure after MI
Unexplained ventricular failure as the main symptom
Preoperative evaluation of valvular disease
Intractable ventricular arrhythmias or history of cardiac arrest not 

associated with a recent MI
Suspected congenital anomalies of the coronary circulation
Evaluation of coronary circulation after bypass surgery

tabLE 8.5
broad-based Indications for Coronary 
arteriography

MI, myocardial infarction.
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but behave more like conventional beta-blockers when 
adrenergic tone is high (e.g., physical exercise or emotional 
stress). Compared to other beta-blockers, beta-blockers 
with intrinsic sympathomimetic activity have not uniformly 
been shown to improve survival after MI.

Beta-blockers are known to improve the ischemic bur-
den, reduce angina, and improve survival in patients with 
a history of MI or left ventricular dysfunction (Fihn et al., 
2012). They are recommended as initial therapy for relief 
of symptoms in patients with ischemic heart disease (Fihn 
et al., 2012). Beta-blockers have demonstrated a primary 
preventive role in men with hypertension. The Metoprolol 
Atherosclerosis Prevention in Hypertensive study, a five-
year follow-up of patients treated with metoprolol, con-
firmed that the total mortality rate was significantly lowered 
in the patients treated with metoprolol. The reduction was 
primarily revealed by a 30% reduction in sudden cardiac 
deaths (Olsson et al., 1991). Data from other studies have 
also shown trends favoring the use of beta-blockers in pri-
mary prevention (Green, 1991; Wikstrand et al., 1988).

Beta-blockers have also been shown to improve survival 
in patients with chronic heart failure. Both long-acting meto-
prolol and carvedilol have demonstrated beneficial effects. 
In the Carvedilol or Metoprolol European Trial (COMET), 
these two beta-blockers were compared. The all-cause 
mortality was significantly reduced in favor of carvedilol. 
At this time, there is an unresolved debate as to whether 
carvedilol is a superior beta-blocker or whether differ-
ences in beta-1-blockade explained the results of COMET 
(Kveiborg, Major-Petersen, Christiansen, & Torp-Pederse,  
2007).

Randomized trials in acute MI, recent MI, stable angina, 
and silent ischemia have all consistently shown benefits from 
beta-blockers (Goldstein, 1996; Viscoli, Horwitz, & Singer, 
1993; Viskin et al., 1995). Therefore, beta-blockers should 
be given to all patients with ischemic heart disease unless 
they also have heart block, severe bradycardia, or severe 
bronchospastic lung disease. Beta-blockers are not contrain-
dicated in patients with Raynaud’s phenomenon, peripheral 
vascular disease, or chronic obstructive pulmonary disease 
(COPD). In Raynaud’s phenomenon, beta-1-selective beta-
blockers should be started at a low dose with a slow but 
upward titration. Beta-blockers may also have beneficial 
effects in reducing anxiety, migraine headaches, and depres-
sion (Erdmann, 2009). Possible side effects include fatigue, 
lethargy, sexual dysfunction, and sleep disturbances.

NITRATES

Numerous studies have documented the clinical effectiveness 
of nitrates in the management of chronic stable angina pec-
toris (Bassan, 1990; Cohn et al., 1997; Garlin & Sadock, 
1994; Parker et al., 1995). Nitrates act as vasodilators by 
contributing nitric oxide, which allows vascular smooth 
muscle relaxation. Nitrates have different effects on differ-
ent smooth muscle beds. The vasodilator effects of nitrates 
can be demonstrated in coronary arteries and veins both in 
normal persons and in patients with ischemic heart disease. 

Veins are the most sensitive, and the consequences of veno-
dilation are reduced workload and heart size with a reduc-
tion in ventricular preload. Arterial dilatation from nitrates 
occurs in normal and stenotic areas as well as in a previously 
constricted coronary artery, thereby leading to increased tis-
sue perfusion. There is some evidence that collateral blood 
flow is increased through a variety of actions, including 
enlargement of the contributing artery and possible dilata-
tion of the thin-walled collaterals themselves (Cohn et al., 
1997; Garlin & Sadock, 1994). In chronic stable angina pec-
toris, nitrates reduce attacks and improve exercise tolerance.

There are many nitrate preparations as well as a variety 
of routes of administration. Sublingual nitroglycerin tablets; 
buccal, oral, lingual sprays; and ointment forms are the drugs 
of choice for acute anginal episodes and can also be used 
prophylactically for known stable angina-provoking attacks. 
Adverse reactions include headache, flushing, and (rarely) 
hypotension. Methemoglobinemia is a rare complication of 
high doses of nitrates. Concomitant administration with phos-
phodiesterase inhibitors (sildenafil, tadalafil, or vardenafil) 
should be avoided due to the risk of profound hypotension.

All patients with stable ischemic heart disease should 
receive a prescription for sublingual nitroglycerin to use as 
needed for relief of angina symptoms (Fihn et al., 2012). 
Sublingual tablets are available in strengths of 0.3 mg to  
0.6 mg and a spray is available in a 0.4 mg metered dose. Most 
patients will experience symptom relief within 5 minutes. If 
symptoms persist, patients should be instructed to take addi-
tional doses at 5-minute intervals for a maximum dose of  
1.2 mg within 15 minutes. If relief does not occur during 
this time period, the patient should seek emergent medical 
attention.

Topical nitroglycerin ointment (15 mg/inch) spread over 
a wide area of skin and covered with plastic is absorbed in 
30 minutes and is effective for 4 to 6 hours. It is highly useful 
in patients with severe acute angina, as well as for prophy-
lactic use in patients with nocturnal angina. Transdermal 
nitroglycerin therapy is more likely to retain effectiveness 
than oral or sustained-release tablets, provided that the 
patch is not applied for more than 12 out of 24 hours. In 
addition, the transdermal patch has been shown to increase 
exercise duration and maintains anti-ischemic effects for 
12 hours (Parker et al., 1995).

When symptoms are uncontrolled with beta-blockers 
or a patient has a contraindication to the use of beta-block-
ers, long-acting nitrates or CCBs should be prescribed 
(Fihn et al., 2012). Isosorbide dinitrate is a longer-acting 
effective antianginal drug that can be administered orally, 
sublingually, in chewable form, or as a sustained-release 
tablet or capsule. Because partial or complete tolerance 
develops at a dose of 30 mg 4 times daily, a 10- to 12-hour 
nitrate-free interval should be followed (Bassan, 1990). 
Isosorbide-5-mononitrate is an active metabolite of iso-
sorbide dinitrate that is also effective in the treatment of 
chronic stable angina. Single dosing has not demonstrated 
tolerance, but double dosing at 12-hour intervals does 
result in tachyphylaxis. Several available mononitrates 
provide a long period of improvement in ischemic attacks.
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Although nitrates have a proven symptomatic effect on 
both unstable and chronic stable angina, it is less clear whether 
nitrates have an effect on the mortality rate. Some investiga-
tors have shown that nitrates may decrease morbidity and 
even mortality rates after MI (Jugdutt & Warnica, 1988).

CALCIUM CHANNEL BLOCKERS

There are three major classes of CCBs: the dihydropyridines 
(e.g., amlodipine, felodipine, nicardipine, nifedipine), the 
phenylalkylamines (e.g., verapamil), and the benzothiaz-
epines (e.g., diltiazem). In patients with contraindications 
to beta-blockers, CCBs are recommended for the relief of 
angina symptoms (Fihn et al., 2012).

Dihydropyridines are potent systemic and coronary 
vasodilators but have fewer negative inotropic character-
istics. They work primarily by increasing myocardial oxy-
gen delivery without much effect on myocardial oxygen 
consumption. Common side effects with this class of CCBs 
include flushing, dizziness, headache, nausea, diarrhea, and 
foot and ankle swelling. Immediate-release products may 
cause a reflex tachycardia from excessive systemic vasodi-
latation. This may lead to an increase in myocardial oxygen 
demand, thus limiting use of the medication.

Phenylalkylamines have fewer peripheral vasodilatory 
properties than the dihydropyridines but more negative ino-
tropic properties. They also produce significant retardation 
of atrioventricular nodal conduction. Their antianginal effi-
cacy stems not only from coronary vasodilatation but also 
from a reduction in myocardial contractility and subsequent 
myocardial oxygen demand.

The benzothiazepines produce a retardation of atrio-
ventricular nodal conduction, like the phenylalkylamines, 
but have fewer negative inotropic effects. Their vasodila-
tory properties are in between those of dihydropyridines 
and phenylalkylamines.

CCBs are selected and tailored based on individual 
patient characteristics. However, CCBs of all categories 
have demonstrated efficacy in most stable anginal syn-
dromes (Fihn et al., 2012). Reductions in symptomatic and 
asymptomatic ischemia have been demonstrated, as well as 
a reduction in objective chest pain, reduced use of nitro-
glycerin, and improved exercise tolerance. Because of their 
potent coronary vasodilatory properties, CCBs are the drugs 
of choice in the treatment of variant angina and vasospastic 
syndromes (Fihn et al., 2012).

CCBs may also have an effect on the progression of 
atherosclerosis. The mechanism of action is not entirely 
understood, but may involve inhibition of proliferation and 
oxidative stress of vascular smooth muscle cells (Zou, Li, 
Fan, & Wang, 2012).

The use of CCBs should be prescribed with caution, 
with specific attention to concomitant cardiac actions of 
each agent. In patients with exertional angina pectoris, the 
phenylalkylamines and the benzothiazepines reduce sinus 
node activity, decrease atrioventricular conduction, and 
reduce heart rate and BP, causing a limitation in exercise. In 
patients with left ventricular dysfunction, sinus bradycardia, 

sick sinus syndrome, atrioventricular block, and severe 
vasodilatation, the phenylalkylamines and the benzothiaz-
epines should not be used (Fihn et al., 2012). In patients 
who are hypotensive, have severe aortic valve stenosis, or 
have unstable angina and are not simultaneously receiving 
a beta-blocker because of reflex-mediated increases in heart 
rate, CCBs can be harmful. Patients older than 70 years 
may be more prone to orthostatic hypotension and brady-
arrhythmias with the use of CCBs. 

RENIN–ANGIOTENSIN–ALDOSTERONE SYSTEM BLOCKERS

ACE inhibitors prevent the conversion of angiotensin 
I to angiotensin II, a potent vasoconstrictor. ARBs are 
medications that block the action of angiotensin II by 
preventing angiotensin II from binding to angiotensin II 
receptors on blood vessels. Vasoconstriction can cause 
high BP and increase the workload of the heart. As a 
result of the use of ACE inhibitors or ARBs, blood ves-
sels dilate and BP is reduced, therefore reducing the 
workload of the heart.

For patients with stable ischemic heart disease, add-
ing an ACE inhibitor to standard therapy reduces total 
mortality and cardiovascular events by reducing athero-
sclerosis progression, plaque rupture, and thrombus, while 
improving myocardial oxygen supply and demand (Fihn 
et al., 2012). ARBs also reduce cardiovascular events and 
should be considered for patients with CAD who are intol-
erant of ACE inhibitors (Fihn et al., 2012). For patients 
with chronic stable angina and comorbid heart failure, the 
addition of ACE inhibitors or ARBs to standard medical 
therapy reduces MI, hospital readmissions, and mortality 
(Guirguis-Blake, 2012). Possible side effects include hypo-
tension, dry cough, hyperkalemia, acute renal failure, and 
angioedema.

HMG-CoA REDUCTASE INHIBITORS (STATINS)

The HMG-CoA reductase inhibitors, also known as statins, 
improve blood cholesterol levels primarily by inhibiting a 
liver enzyme called HMG-CoA reductase, which reduces 
the liver’s ability to make cholesterol. Statins cause a sig-
nificant reduction in LDL cholesterol levels, a moderate 
reduction in triglyceride levels, and a small increase in 
levels of HDL cholesterol. Statins are generally well toler-
ated, with rare incidences of side effects that include ele-
vated liver transaminase levels and myopathy. In addition 
to lowering cholesterol, statins have several other benefits 
for patients known or likely to have CAD. These beneficial 
effects include:

 n Reducing the size of plaque in the arteries
 n Stabilizing plaques
 n Reducing inflammation
 n Reducing C-reactive protein levels
 n Decreasing blood clot formation
 n Improving overall vascular function (Rosenson, 2012)

The 2013 ACC/AHA guidelines (Stone et al., 2013; 
http://circ.ahajournals.org/content/early/2013/11/11/ 
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01.cir.0000437738.63853.7a) for the treatment of blood 
cholesterol in people at high risk of cardiovascular diseases 
identified four major groups of patients for whom statins 
have the greatest chance of reducing the risk of stroke and 
heart attack:

 n Patients who have cardiovascular disease
 n Patients with an LDL level of 190 mg/dL or higher
 n Patients with type 2 diabetes who are between 40 and 
75 years of age

 n Patients with an estimated 10-year risk of cardio-
vascular disease of ≥7.5% who are between 40 
and 75 years of age (the calculator to determine 
10-year risk can be found at my.americanheart.org 
/cvriskcalculator)

High-intensity statin treatment (those that lower LDL 
by at least 50%) or moderate-intensity statin treatment 
(those that lower LDL by roughly 30%–49%) are recom-
mended for any patient who falls into one of these groups. 
The guidelines also emphasize the importance of adopting 
a heart-healthy lifestyle to prevent and control high blood 
cholesterol (Fihn et al., 2012).

RANOLAZINE

Ranolazine is an antianginal medication that may be pre-
scribed with other antianginal medications such as CCBs, 
beta-blockers, and nitrates for chronic stable angina. 
Ranolazine is a drug with a novel mechanism of action, 
when compared to other antianginal drugs, which has 
been shown in several large trials to be an effective adjunc-
tive agent in reducing symptoms of chronic stable angina. 
Although its mechanism of action is unknown, it is thought 
to work by inhibiting the late sodium current in cardiac 
myocytes, thereby reducing the sodium and calcium over-
load that follows ischemia. This improves myocardial relax-
ation and reduces left ventricular diastolic stiffness, which in 
turn enhances myocardial contractility and perfusion (Aslam 
& Gray, 2010). It is generally well tolerated and it does not 
cause the reduction in heart rate or BP that can be seen with 
other antianginal drugs. Its use is contraindicated in patients 
with prolonged QT intervals.

ASPIRIN

Aspirin has become a mainstay of treatment in unstable 
angina and in the prevention of progressive CAD in patients 
with chronic stable angina. All patients with CAD should 
be maintained on low-dose aspirin (81 mg) indefinitely, 
unless contraindicated (Fihn et al., 2012). Low-dose aspi-
rin therapy selectively inhibits platelet cyclooxygenase, 
the enzyme that converts arachidonic acid into thrombox-
ane A2. Thromboxane A2 causes platelet aggregation and 
degranulation and promotes thrombus formation. Low-
dose aspirin has been shown to be beneficial in reducing 
rates of MI and death in patients with stable, documented 
CAD. In unstable angina, aspirin therapy has been shown 
to reduce the mortality rate significantly (Lewis et al., 1983; 
RISC Group, 1990).

CHOICE OF THERAPY

Patients with CAD should be maintained on combina-
tion therapy that includes aspirin, a beta-blocker, an ACE 
inhibitor or ARB, and a statin. Antianginal drugs should be 
tailored to the type of anginal presentation. Acute anginal 
attacks should be initially treated with sublingual nitrogly-
cerin, and patients should be maintained on sustained-
release nitrate preparations. If exertional angina persists, 
beta-blockers can add a synergistic anti-ischemic effect. For 
patients with vasospastic or mixed angina, a CCB and a 
nitrate are most effective. If double therapy fails to improve 
anginal pain, a third drug can be added for stabilization. 
These patients should be closely monitored, and revascular-
ization should be considered.

Nonpharmacological Interventions

CORONARY REVASCULARIZATION

Patients with stable CAD include those with reproduc-
ible anginal symptoms or documented ischemia on a pro-
vocative test. It does not include those patients presenting 
with unstable angina, non-ST elevation MI (NSTEMI), or 
ST-elevation MI (STEMI). In both cases, coronary revascu-
larization can improve quality of life and life expectancy for 
selected patients. The two major forms of coronary revas-
cularization are percutaneous coronary intervention (PCI) 
and CABG.

Although decisions regarding percutaneous or surgical 
interventions are usually made in consultation with a cardi-
ologist, the primary care provider must have an understand-
ing of the potential benefits and limitations of the various 
coronary revascularization strategies to inform patients 
and share in the decision-making process. Knowledge of 
individual patient concerns and expectations is also criti-
cal when both patient and provider are engaged in making 
these sometimes very difficult decisions.

PERCUTANEOUS TRANSLUMINAL 
CORONARY ANGIOPLASTY

PCI refers to the mechanical dilatation of stenotic coronary 
lesions by percutaneous guide-wire techniques. Access to 
the arterial tree is most commonly gained through the femo-
ral artery, although severe iliofemoral or aortic atheroscle-
rotic disease may at times necessitate arterial access through 
the radial artery. After full heparinization, a flexible guide-
wire is passed into one of the coronary ostia and directed 
across the appropriate target lesion. A balloon catheter can 
then be exchanged over this wire and positioned across the 
lesion. Inflation of the balloon results in “cracking” of the 
atherosclerotic plaque, with subsequent medial and adventi-
tial stretching and luminal dilatation. If no further interven-
tion is performed, this is termed percutaneous transluminal 
coronary angioplasty (PTCA). Although this was a common 
strategy in the early years of PCI (The Bypass Angioplasty 
Revascularization Investigation [BARI] Investigators, 1996), 
a high incidence of restenosis has relegated this procedure to 
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an adjunctive one. Most cases of PTCA are completed with 
intracoronary stent implantation. The acute success rate of 
PCI is dependent on lesion anatomy. Discrete, short, con-
centric, smooth lesions can be dilated with a success rate of 
more than 85% and a low complication rate (Levine et al., 
2011; Pan et al., 2005). In contrast, long, diffuse, eccentric, 
irregular, ostial lesions pose a more difficult technical chal-
lenge, with a concomitantly lower success rate and higher 
complication rate (Levine et al., 2011; Pan et al., 2005).

The adjunctive imaging techniques of intravascular 
ultrasound (IVUS) and fractional flow reserve (FFR) are 
frequently used during PCI to more clearly delineate the 
degree of stenosis of native vessels as well as to confirm 
the adequacy of a PCI result. IVUS uses a small ultrasound 
probe on the tip of an intracoronary catheter. By scanning 
the length of the vessel, anatomic features of the diseased 
coronary artery can sometimes be elucidated more clearly 
than with angiography alone. IVUS of large vessels, like the 
left main coronary artery, can sometimes be used to uncover 
a more severe stenosis than previously appreciated on angi-
ography (Russo et al., 2009). It has also been used to evalu-
ate the extent of long lesions and to confirm complete stent 
expansion (Oemrawsingh et al., 2003). FFR is a technique 
in which a pressure wire is used to measure the pressure 
drop across a coronary lesion. FFR is calculated as the ratio 
of maximum blood flow distal to a stenotic lesion to normal 
maximum flow in the same vessel:

FFR = Pd/Pa
(Pd = pressure distal to the lesion,  

Pa = pressure proximal to the lesion)

An FFR of <0.75 has been shown to reliably detect 
 ischemia-producing lesions for patients with moderate 
coronary stenosis and chest pain of uncertain origin with 
a sensitivity of 88%, specificity of 100%, and diagnostic 
accuracy of 93% (Pijls et al., 1996). By using FFR, both 
anatomic and functional characteristics of a coronary lesion 
can be ascertained.

The two major categories of intracoronary stents are 
bare metal stents (BMSs) and drug-eluting stents (DESs). 
The introduction of BMSs was a major advance over sim-
ple PTCA in the management of symptomatic CAD (BARI 
Investigators, 1996). BMSs prevented restenosis by attenuat-
ing early arterial recoil and contraction. However, restenosis 
still occurred in 15% to 25% of patients. The incidence of 
restenosis with BMS appears to be slightly lower when larger 
arteries (>3.5 mm) are being treated (Cutlip et al., 2002).

The development of DESs has made a major impact on 
the need for target vessel revascularization compared to BMS 
(Ellis et al., 2009; Morice et al., 2007; Stettler et al., 2007). 
The aim of a DES is to target different portions of the inti-
mal hyperplasia process (inflammation, cell proliferation, or 
intracellular matrix production) in order to reduce the inci-
dence of restenosis. The first two DESs to be approved in 
the United States were the sirolimus-eluting stent (Moses et 
al., 2003; Weisz et al., 2009), which is coated with rapamy-
cin, and the paclitaxel-eluting stent (Stone et al., 2005). 
They are now often referred to as “first generation” DES. 

Newer-generation stents have since become more popular 
(Kirtane et al., 2013; Silber et al., 2011; von Birgelen et al., 
2012). Although all DESs have the same general compo-
nents, they differ with respect to the stent platform, polymer 
coating, and the drug type embedded into the polymer.

Following any PCI, vascular sheaths are removed after 
the effects of heparin have worn off. Closure of the punc-
ture site can be performed with manual compression or 
with any number of suture closure devices. All patients 
are discharged on dual antiplatelet therapy of aspirin and 
a P2Y12 receptor antagonist (clopidogrel 75 mg daily, 
prasugrel 10 mg daily, or ticlodipine 90 mg twice daily). 
The minimum effective dose of aspirin has not been estab-
lished. Current guidelines recommend 81 mg indefinitely 
after PCI (Levine et al., 2011; http://circ.ahajournals 
.org/content/124/23/e574.long); higher doses may be rec-
ommended by the interventional cardiologist based on the 
clinical scenario. The need for dual antiplatelet therapy is 
absolute with both DESs and BMSs to prevent the poten-
tially life-threatening complication of early stent thrombo-
sis. For BMS, this absolute indication is recommended for 
a minimum of 4 weeks but ideally should continue for 12 
months. For DES, the minimum recommendation duration 
is 12 months. Dual antiplatelet therapy may be continued 
beyond 12 months, if not lifelong, with a DES, to help 
reduce the incidence of late restenosis (Levine et al., 2011).

In the selection of patients for PCI in the treatment of 
stable CAD, it is paramount that the primary care provider 
communicate with the interventional cardiologist if the 
patient cannot take dual antiplatelet therapy for the pre-
scribed amount of time. Reasons for an inability to tolerate 
dual antiplatelet therapy may include allergy, recent life-
threatening bleeding diathesis, chronic thrombocytopenia, 
need for imminent noncardiac surgery, and patient adher-
ence. Similarly, care should be taken in patients with hyper-
coagulable states. Occasionally, a BMS may be implanted in 
favor of a DES when prolonged dual antiplatelet therapy is 
felt to be challenging.

Complications • Complications of PCI can be separated 
into two categories: cardiac and extracardiac. Cardiac 
complications include arrhythmia, acute vessel occlusion, 
vessel dissection, and vessel perforation. In a large registry 
of patients undergoing PCI, the incidence of in-hospital Q 
wave MI (0.4%), need for emergency CABG (1.9%), or 
death (1.4%) was quite low (Anderson et al., 2002).

Extracardiac complications include dye-related reac-
tions, arterial embolism, and local groin complications. 
Vascular complications at the femoral artery access site 
occur in 2% to 6% of patients following PCI (Levine et al., 
2011; Muller, Shamir, Ellis, & Topol, 1992; Popma et al., 
1993). Groin-related vascular complications range from a 
simple groin hematoma to the more serious vascular com-
plications of arteriovenous fistula, pseudoaneurysm forma-
tion, and retroperitoneal bleed. The risk of minor or major 
bleeding is more frequent when antiplatelet drugs are used 
during the procedure (22% vs. 9 %; Cote, Berger, Holmes, 
Scott, & Bell, 2001).

http://circ.ahajournals.org/content/124/23/e574.long
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Stroke has been described as a complication of PCI in 
0.22% of procedures (Aggarwal et al., 2009). Periprocedural 
stroke can occur from inadvertent wire passage into the 
cerebral vessels during catheter placement or from air or 
atherothrombotic debris released during catheter flushing.

The incidence of contrast-induced acute kidney injury 
(contrast nephropathy) is difficult to determine due to varia-
tions in its definition. All patients should be assessed for their 
risk of developing contrast nephropathy before any proce-
dure. Patients should receive adequate hydration before the 
procedure and the volume of contrast media should be kept to 
a minimum, especially for patients with a glomerular filtration 
rate of <60 (Levine et al., 2011). A meta-analysis concluded 
that pretreatment with N-acetyl-l-cysteine and sodium bicar-
bonate had no benefit in reducing the incidence of contrast 
nephropathy and its use is no longer recommended in current 
guidelines (Levine et al., 2011; O’Sullivan et al., 2013).

CORONARY ARTERY BYPASS GRAFTING

CABG refers to the surgical creation of a vascular anastomo-
sis distal to the site of a coronary blockage to restore blood 
flow to a targeted area of perfused myocardium. Classically, 
CABG is performed by placing the patient on a cardiopulmo-
nary bypass machine, arresting and preserving the heart with 
cardioplegia solution, and performing the coronary anasto-
mosis on the still, nonbeating heart. An alternative technique 
for CABG involves performing the operation with the heart 
still beating (off-pump CABG or OpCAB). With this tech-
nique, the heart is manipulated with an apical suction cup 
and the target vessels are stabilized with a suction/compres-
sion foot plate so that accurate coronary anastomoses can be 
performed. By eliminating cardiopulmonary bypass and aor-
tic cross-clamping, it is hoped that some of the complications 
of on-pump CABG can be ameliorated. In the United States, 
approximately 20% of all CABG procedures done each year 
are performed off pump (Aldea et al., 2009).

The two primary conduits used for bypass grafts are the 
saphenous vein, which is harvested from the leg, and the left 
internal mammary artery (LIMA), which lies underneath 
the sternum. Proximal flow through a saphenous vein graft 
is created through a separate aortocoronary anastomosis, 
whereas the LIMA derives proximal flow via its native take-
off from the left subclavian artery.

In 10 years of follow-up, saphenous vein graft con-
duits have been found to be prone to intimal hyperplasia 
and atherosclerotic progression and have a patency rate 
of only 50% to 60% (Desai et al., 2004; Goldman et al., 
2004). Internal mammary artery grafts, in contrast, appear 
to be fairly resistant to progression of atherosclerosis and 
intimal hyperplasia, with a 10- to 12-year patency rate of 
90% (Lytle et al., 2004). This has prompted some surgeons 
to advocate the use of all arterial grafting for the left-sided 
coronary vessels (Hillis et al., 2011; https://circ.ahajournals 
.org/content/124/23/e652.short). Bilateral internal mam-
mary artery (BIMA) grafting has been shown to improve 
survival and decrease the need for reintervention and reop-
eration over long-term follow-up when compared to single 

internal thoracic artery grafting (Calafiore & Di Mauro, 
2006; Glineur et al., 2012; Lytle et al., 2004). The right 
internal mammary artery may be used as a pedicled graft, 
a free graft sewn to the aorta, or as part of a “Y” or “T” 
graft. An alternative arterial conduit is the radial artery. The 
use of the radial artery requires a preoperative assessment 
of the patient’s palmar arch via an Allen test to ensure that 
there will be adequate collateral flow to the hand through 
the ulnar artery following radial artery removal. In pro-
spective randomized studies comparing the radial artery to 
saphenous vein grafts, the radial artery has demonstrated 
slightly higher patency in selected patients (Desai et al., 
2004, Goldman et al., 2011).

Complications • The mortality rate for elective CABG 
ranges from 1% to 4%, with the risk of death increasing 
in the setting of multiple medical comorbidities, reopera-
tion, heart failure, and increasing age (Hillis et al., 2011; 
Nallamothu et al., 2005). Cardiac complications include 
arrhythmia, postoperative MI, conduction abnormali-
ties, and pericarditis (Edwards, Clark, & Schwartz, 1994; 
Hammermeister, Burchfiel, Johnson, & Grover, 1990; 
Hattler et al., 1994; Hillis et al., 2011; Nilsson, Algotsson, 
Höglund, Lührs, & Brandt, 2004).

Atrial fibrillation is the most common arrhythmia 
encountered after CABG and occurs in approximately 
30% of patients (Leitch, Thomson, Baird, & Harris, 1990; 
Mariscalco et al., 2008; Mathew et al., 2004). Prophylactic 
postoperative beta-blockade can reduce the incidence of 
atrial fibrillation and is routinely used in patients without 
direct contraindications (Burgess, Kilborn, & Keech, 2006; 
Crystal, Connolly, Sleik, Ginger, & Yusuf, 2002; Hillis et 
al., 2011).

Postpericardiotomy syndrome occurs in approximately 
30% of patients after CABG and is manifested by fever, 
lethargy, and dull chest pain in the setting of a pericar-
dial rub and pericardial effusion (Imazio et al., 2011). 
Concomitant pleural effusions and pleuritic pain may also 
exist. The usual presentation is at 4 to 6 weeks after surgery, 
but patients can manifest symptoms as early as 1 week after 
surgery and as late as 6 months after surgery. Most patients 
are adequately treated with nonsteroidal anti-inflammatory 
agents, although severe cases require steroids, colchicine, 
and pericardial or pleural drainage.

Noncardiac complications after CABG are related to 
cardiopulmonary bypass and aortic manipulation. The for-
eign surfaces of the bypass machine and the oxygenator 
cause a well-described systemic inflammatory response that 
can manifest as postoperative abnormalities in coagulation, 
renal function, and pulmonary function. Subtle changes in 
mood and psychological well-being are also a described 
phenomenon after cardiopulmonary bypass. These compli-
cations are usually treated supportively and may decrease 
in incidence with the use of new oxygenators and heparin-
coated circuits (Lindholm et al., 2004).

Cerebral embolic events after CABG are most com-
monly the result of aortic cross-clamping and cannulation 
of an atherosclerotic aorta. The incidence of stroke after 
CABG ranges from 1.4% to 3.8% (Hillis et al., 2011). 
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Patients with extensive peripheral vascular disease are at 
highest risk of such intraoperative events. The use of intra-
operative echocardiography to guide aortic manipulation 
may decrease the incidence of cerebral embolic events (Hillis 
et al., 2011; Joo, Youn, Kwak, Yi, & Yoo, 2013; Zingone 
et al., 2006).

Comparisons of off- and on-pump CABG have shown 
little difference between the two procedures when low-risk 
patients have been evaluated (Halkos & Puskas, 2010; 
Shroyer et al., 2009). In very high-risk patients, the inci-
dence of stroke and death can be improved with an off-pump 
revascularization (Halkos & Puskas, 2010; Nishiyama 
et al., 2009; Puskas, 2005).

INDICATIONS: PCI VERSUS OPTIMAL MEDICAL  
THERAPY (COURAGE TRIAL)

Over the past 30 years, the improvement in survival and 
quality of life achieved with PCI in the setting of unstable 
angina and acute MI has been well established (Keeley, 
Boura, & Grines, 2003). These outstanding results have led 
to the aggressive use of PCI in the setting of stable CAD. 
Between 1997 and 2007, an average of 1 million PCI proce-
dures have been performed in the United States per year and 
approximately 85% of these cases have been performed in 
patients with stable CAD (Rosamond et al., 2007).

Optimal medical therapy, with the use of aspirin, ACE 
inhibitors or ARBs, beta-blockers, and statins, has evolved 
into a disease-modifying approach by reducing the inci-
dence of plaque rupture and simultaneously altering the 
neurohormonal milieu. In the setting of these improvements 
in medical therapy, controversy has arisen about the best 
initial approach to the patient with stable CAD (Fernandez 
& Boden, 2010; Tandar & Boden, 2009).

The Clinical Outcomes Utilizing Revascularization 
and Aggressive Drug Evaluation (COURAGE) trial was 
designed to determine if an initial strategy of PCI together 
with optimal medical therapy reduced the risk of death and 
nonfatal MI in patients with stable CAD as compared with 
an initial strategy of optimal medical therapy alone (Boden 
et al., 2007). Between 1999 and 2004, 2,287 patient were 
enrolled into this trial at 50 U.S. and Canadian centers. 
Patients with low ejection fractions, unstable coronary syn-
dromes, or significant left main CAD were eliminated from 
the study. The extent of CAD was divided roughly equally 
among single (30%), double (39%), and triple (31%) vessel 
disease. Of the 1,149 patients randomized to PCI, 46 never 
received the therapy because they either declined treatment 
or the anatomy was deemed unsuitable after reassessment. 
In the remaining 1,077 patients, 1,576 of 1,688 lesions were 
successfully treated (93%). It is important to know, how-
ever, that only 31 patients received DES.

At a median follow-up of 4.6 years, the primary out-
come of death from any cause and nonfatal MI was not 
significantly different between the PCI group (19%) and the 
optimal medical therapy group (18.5%). Additional revas-
cularization was required more often in the optimal medi-
cal therapy group (32.6%) compared with the PCI group 

(21.1%) over the duration of the study. In the PCI group, 
77 patients subsequently required CABG; in the optimal 
medical therapy group, 81 patients underwent CABG.

The results of the COURAGE study must be interpreted 
in light of the fact that first- and second-generation DESs 
were not available throughout the enrollment period of this 
study. To date, no prospective randomized study of optimal 
medical therapy compared to PCI with DES has been com-
pleted. Nonetheless, the results of the COURAGE trial rein-
forced the critical foundation that optimal medical therapy 
provides in the treatment of CAD. PCI must not be viewed 
as definitive therapy in the treatment of CAD, but rather as 
an adjunct to optimal medical therapy and lifestyle modi-
fication in the global treatment of each individual patient.

INDICATIONS: PCI VERSUS CABG (SYNTAX TRIAL)

CABG has been a time-tested therapy for patients with sta-
ble CAD for more than 40 years. Historical studies compar-
ing optimal medical therapy to CABG have documented an 
improvement in symptomatology and survival in patients 
with left main disease and in those with triple-vessel disease 
and a depressed left ventricular ejection fraction (Alderman, 
et al. 1990; The Veterans Administration Coronary Artery 
Bypass Surgery Cooperative Study Group, 1984). As PTCA 
and BMS became available, multiple prospective random-
ized studies were performed demonstrating the superiority 
of CABG in decreasing the need for repeat revasculariza-
tion as compared to PCI (Booth et al., 2008; Daemen et al., 
2008). It was again shown that patients with triple-vessel 
disease and a depressed left ventricular ejection fraction and 
those with left main CAD had improved survival with CABG 
compared to PCI. A second category also emerged as enjoy-
ing an improvement in survival with CABG: those patients 
with triple-vessel disease and diabetes (BARI Investigators, 
1996; BARI-2D Study Group, 2009).

With the development of first-generation DESs, another 
large-scale trial was designed comparing CABG with DES 
for a real-world population of patients with triple-vessel 
or left main CAD. The Synergy between PCI with Taxus 
and Cardiac Surgery (SYNTAX) trial was a prospective 
randomized study conducted at 85 European and U.S. sites 
on 1,800 patients who were evaluated by both an interven-
tional cardiologist and a cardiac surgeon and were deemed 
suitable for either PCI or CABG (Serruys et al., 2009). The 
patients were randomized in a 1:1 fashion to CABG or PCI 
with DES and a noninferiority comparison of the two treat-
ment arms was performed for the primary end point—a 
major adverse cardiac or cerebrovascular event (MACCE; 
death from any cause, stroke, MI, or repeat revascular-
ization) over a 12-month follow-up period. One impor-
tant evaluation of these patients was the institution of a 
new scoring algorithm (SYNTAX score) for the anatomic 
complexity of each diseased coronary artery as seen on an 
angiogram.

Of the patients enrolled in the SYNTAX trial, 25% 
had diabetes and approximately 39% had left main coro-
nary disease, with or without additional diseased vessels.  
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At 12 months, the incidence of MACCE was statistically 
lower in the CABG group (12.4%) than in the PCI group 
(17.8%). The major driver of the increased incidence of 
MACCE was a significantly higher incidence of repeat 
revascularization in the PCI group (13.5%) as compared to 
the CABG group (5.9%). The largest difference in MACCE 
at 12 months was seen in patients with a higher SYNTAX 
score, indicating more severe CAD.

At the 3-year follow-up, the results of SYNTAX are 
even more evident, with the MACCE rate for CABG (20%) 
significantly lower than that for PCI (28%; Kappetein et 
al., 2011). Repeat revascularization and MI were signifi-
cantly higher in the PCI group (19.7% and 7.1%, respec-
tively) compared to the CABG group (10.7% and 3.6%, 
respectively). These were the major drivers of the 3-year end 
point. Again, patients with intermediate and high SYNTAX 
scores demonstrated the most significant advantages with 
CABG. Patients with low SYNTAX scores had comparable 
outcomes with PCI and CABG.

Based on the long-term follow-up of SYNTAX, gen-
erally accepted indications for CABG were developed 
(Table 8.6). It should be remembered that CABG or PCI 
should only be recommended if there is a potential improve-
ment in survival or improvement in quality of life for a 
particular patient. Individual patient characteristics must 
be carefully considered. Nonetheless, CABG is typically 
reserved for those patients with left main disease, triple-
vessel disease and a low ejection fraction, triple-vessel dis-
ease and diabetes, or triple-vessel disease in patients with 
complex coronary anatomy as assessed by an intermedi-
ate-high SYNTAX score. In all of these cases, CABG can 
confer an improved survival as compared to both optimal 
medical therapy and PCI. In all other situations, the ben-
efits of CABG and PCI must be weighed against individual 
patient characteristics in order to determine which therapy 
will best improve a patient’s quality of life. The balancing 
considerations in these circumstances will primarily be the 
increased invasiveness of CABG and the increased need for 
repeat revascularization with PCI.

MINIMALLY INVASIVE CABG AND HYBRID  
CORONARY REVASCULARIZATION

Minimally invasive surgery in most surgical fields refers to 
the surgeon’s access to the operative field. However, in con-
ventional CABG surgery, the operation not only requires an 
invasive incision (median sternotomy), but it also typically 
employs the invasive technique of cardiopulmonary bypass. 
Minimally invasive approaches to CABG can therefore aim 
to eliminate the sternotomy with sternal-sparing surgical 
access, eliminate the cardiopulmonary bypass machine, or 
eliminate both. Although there are a number of different 
approaches to minimally invasive CABG, the most common 
operations involve isolated LIMA-LAD bypass on the beat-
ing heart through a small, anterior thoracotomy. The use 
of robotics is frequently employed in these operations and 
at times the surgery is performed completely thoracoscopi-
cally. A sternal-sparing incision and the avoidance of aortic 
manipulation and cardiopulmonary bypass can reduce the 
incidence of adverse neurologic events, bleeding, infection, 
and pulmonary complications compared with conventional 
CABG (DeRose, 2009).

Prospective randomized studies from each of the past 
three decades have documented the superior long-term 
symptom relief and survival that CABG affords compared 
with both medical therapy and PCI. However, PCI offers 
a lower level of invasiveness, a more rapid recovery, and 
fewer short-term complications than CABG in appropriately 
selected patients. A revascularization strategy that combines 
the durability of CABG with the minimal invasiveness of 
PCI is the rationale for “hybrid” coronary revascularization 
(HCR; DeRose, 2009; Narasimhan, Srinivas, & DeRose, 
2011). The most important feature of CABG that confers 
its long-term survival advantage is a patent LIMA graft 
sewn to the LAD. In HCR, a planned strategy of minimally 
invasive LIMA-LAD grafting and PCI is used to provide 
complete revascularization in the patient with multivessel 
disease. The improved patency of DES provides a compel-
ling argument to substitute DES for saphenous vein grafts to 
non-LAD targets during HCR.

HCR can be performed in a staged fashion or in a simul-
taneous fashion depending on patient factors and clinical 
scenarios. The ideal patient for robotic CABG and HCR 
is one in whom there is a complex LAD lesion and lesions 
in non-LAD targets which are low complexity and well 
suited to PCI. Patients who cannot tolerate uninterrupted 
dual antiplatelet therapy are not good candidates for HCR. 
Ongoing prospective studies promise to determine where 
minimally invasive CABG and HCR are best applied com-
pared to conventional CABG and multivessel PCI.

 n aCutE MYOCarDIaL INfarCtION

Anatomy, Physiology, and Pathology

An acute MI usually results from the rupture or erosion 
of the protective covering of an unstable atherosclerotic 

tabLE 8.6
Indications for Coronary artery bypass 
Grafting

MACCE, major adverse cardiac or cerebrovascular event; SYNTAX, Synergy 
between PCI with Taxus and Cardiac Surgery.

IMPrOVED MOrtaLItY aND MaCCE

Left main coronary artery disease
Triple-vessel disease with depressed left ventricular function
Diabetes with triple-vessel disease and normal left ventricular 

function
Triple-vessel disease with an intermediate-to-high SYNTAX score

IMPrOVED quaLItY Of LIfE

Triple-vessel disease and angina unresponsive to medical therapy
Multivessel disease and normal left ventricular function with a 

low-to-intermediate SYNTAX score
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plaque. When blood comes in contact with the thrombo-
genic contents within a plaque, platelet activation occurs, 
resulting in thrombosis formation, which can lead to acute 
vessel occlusion. STEMI more often occurs from rupture 
or erosion of a plaque that causes <50% stenosis of the 
coronary artery; however, significant narrowing without 
thrombus can also result in an acute MI. Unstable angina 
and NSTEMI are more often associated with large plaque 
burden without total vessel occlusion. Less common causes 
of ACS include a focal spasm of a coronary artery segment 
(Prinzmetal’s angina) or diffuse microvascular dysfunction.

Coronary occlusion results in ischemia. If ischemia lasts 
long enough, myocardial cell death occurs, leading to necro-
sis and myocardial scarring (infarct). The area of infarct 
occurs in the distribution of the occluded artery. LAD occlu-
sion results in an anterior wall infarct. Left main occlusion 
results in an anterolateral infarct. In a right dominant heart, 
RCA occlusion results in a posterior wall infarct. An LCx 
occlusion will result in a posterior wall infarct in a left-
dominant heart or a lateral wall infarct in a right-dominant 
heart. Prompt diagnosis and early revascularization are 
essential for reducing myocardial damage.

Epidemiology

Each year, 515,000 people in the United States experience a 
new MI and 205,000 experience a recurrent MI (Go et al., 
2014). Approximately 15% of patients who experience an 
MI will die from it. It has been estimated that 73% of CAD 
deaths occur “in the field” before obtaining medical care (Go 
et al., 2014). Because early reperfusion improves myocardial 
salvage as well as patient survival, patients with symptoms 
of acute MI should be quickly and aggressively evaluated. 
Prompt revascularization with emergent PCI has become the 
cornerstone of the life-saving management of acute MI.

Diagnostic Criteria

The difference between unstable angina and acute MI is 
whether ischemia is severe enough to cause myocardial 
damage and the release of markers of myocardial injury 
(troponin I, troponin T, and CK-MB). Unstable angina 
occurs when symptoms of ACS are present without eleva-
tion in markers of myocardial injury, with or without ECG 
changes consistent with ischemia (new T-wave inversions 
or ST-segment depressions or elevations). In an acute MI, 
markers of myocardial injury will be elevated, with or with-
out ST-segment elevations on the ECG.

History and Physical Presentation

Because acute MI has a circadian pattern, most acute MIs 
occur between 6 a.m. and noon or within a few hours of aris-
ing from sleep. Other precipitating factors may be exertion, 
surgical procedures, pulmonary embolus, hypoglycemia, 
and emotional stress. Retrosternal chest pain described as 
viselike, constrictive, squeezing, or crushing with radiation 

to the left shoulder, arm, jaw, neck, right arm, epigastrium, 
and upper back are the most common symptoms. Other 
commonly associated symptoms include diaphoresis, light-
headedness, nausea, vomiting, and overwhelming weakness 
or fainting.

If there is no chest pain, a history of dyspnea and abdom-
inal pain must be carefully evaluated. Clinical signs of heart 
failure, pulmonary edema, changes in mental status, arrhyth-
mias, syncope, or stroke may also be the presenting manifes-
tations of acute MI. Because 21% of cases of acute MI occur 
silently (Go et al., 2014), the careful evaluation of coronary 
risk factors and family history is extremely valuable.

DIAGNOSTIC STUDIES

Clinical presentation, ECG, and serum enzymes are the 
three most important clues to diagnosis. The physical exam-
ination may be normal, it may reveal only an S4 gallop, or 
the patient may be in pulmonary edema or overt shock.

Elevations in creatine kinase and its isoenzyme, CK-MB, 
occur 4 to 6 hours after the onset of pain and can be helpful 
in the diagnosis of acute MI. CK-MB levels return to normal 
within 2 to 3 days. Troponin T is an earlier and more spe-
cific marker for myocardial injury and is now the gold stan-
dard to diagnose acute MI (Adams et al., 1993; Anderson et 
al., 2013; O’Gara et al., 2013). Troponin T levels become 
elevated within 2 to 3 hours of myocardial injury and can 
persist for up to 10 days.

The ECG can reveal several different patterns. The classi-
cal pattern of transmural infarction is ST-segment elevation, 
T-wave changes, and subsequent development of Q waves 
(Figure 8.5). Nontransmural infarction reveals ST-segment 
depression with symmetrical T-wave inversion. New-onset 
bundle branch block, as well as nonspecific ST-T wave 
changes, can be the ECG presenting pattern. The localiza-
tion of injury is based on the location of the ST-segment ele-
vation and the Q waves. When acute MI is highly suspected 
but not seen on the ECG, echocardiography and thallium 
perfusion scanning can be helpful in making the diagnosis.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

The management of evolving MI must be initiated rapidly to 
decrease the time to reperfusion. Guidelines for the manage-
ment of acute MI have been outlined by the AHA:

 n Guideline for the management of unstable angina/
NSTEMI: Anderson et al., 2013; http://circ.aha 
journals.org/content/127/23/e663

 n Guideline for the management of STEMI: O’Gara et 
al., 2013; https://circ.ahajournals.org/content/127/4/
e362.full

PHARMACOLOGICAL INTERVENTIONS

Initial treatment with a clearly defined evolving acute MI 
should be started without delay. Therapy should be aimed 

http://circ.ahajournals.org/content/127/23/e663
https://circ.ahajournals.org/content/127/4/e362.full
http://circ.ahajournals.org/content/127/23/e663
https://circ.ahajournals.org/content/127/4/e362.full
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at controlling cardiac pain and reducing myocardial oxygen 
demand. Interventions to stabilize coronary plaque or to 
reduce thrombus formation may also be effective in limiting 
the progression of infarction.

Nitrates •  Nitrates  have  been  reported  to  reduce  infarct 
size and improve postinfarction ventricular remodeling 
in patients with acute MI (Derrida, Sal, & Chiche, 1978; 
Jugdutt & Warnica, 1988). Nitrates work primarily as 
venodilators and cause signifi cant reductions in preload. 
Such reductions result in a decrease in left ventricular end-
diastolic pressure and subsequent reductions in left ventric-
ular wall tension and myocardial oxygen demand. Although 
nitrates also possess signifi cant coronary vasodilatory prop-
erties, they rarely are capable of opening occluded arteries, 

and their primary anti-ischemic effects in acute MI are 
achieved through reductions in preload.

Intravenous (IV) nitroglycerin can be administered 
safely at an initial infusion rate of 10 mcg/min with step-
wise increments of 10 mcg/min until the mean arterial BP is 
reduced by 10%. Sublingual nitroglycerin can also be used 
in the setting of acute MI. However, the rate of absorption 
is diffi cult to predict with sublingual administration, and 
hypotension can develop rapidly. Tolerance to nitroglycerin 
can develop as early as 12 hours after the initial infusion 
and is manifested by increasing nitrate requirements. When 
a patient is free of ischemic chest pain for 12 to 24 hours, 
IV nitroglycerin should be weaned off and the patient must 
be transitioned to oral or topical preparations.

Analgesics •  For pain relief, IV morphine sulfate (1 to 5 mg 
initially) is the recommended treatment. Meperedine (oral, 
subcutaneous, or IV; 50–100 mg) is an alternative drug for 
pain relief, especially in patients with bradycardia in the set-
ting of an acute inferior wall MI. Diazepam (2–5 mg IV) is 
an excellent drug for relief of anxiety.

Beta-Adrenoreceptor Blockade •  Beta-blockade  causes 
a reduction in myocardial oxygen demand by reducing 

FIGURE 8.5

Electrocardiogram of evolving acute 
transmural anterior wall myocardial 
infarction. Notice the elevated ST-T 
segments across the precordial leads.

Because of their marked effects on venous return, 
nitrates should be used only with extreme cau-
tion in the setting of right ventricular infarction or 
hypotension.

 C L I N I C A L  W A R N I N G :!
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cardiac index, heart rate, BP, and tension-time index levels. 
Beta-blockers have beneficial effects in both the acute and 
chronic treatment (secondary prevention) of acute MI. Four 
early, large randomized  trials were designed to test the effect 
of early beta- blockade in MI (International Collaborative 
Study Group, 1984; First International Study of Infarct 
Survival [ISIS-1], 1986; MIAMI Trial Research Group, 
1985; Roberts et al., 1984). All four have shown a reduc-
tion in infarct size among beta-blocked patients compared 
to those receiving placebo. Furthermore, in a multicenter 
trial of more than 16,000 patients, early use of IV atenolol 
resulted in a significant reduction in the mortality rate when 
compared to placebo-treated patients (ISIS-1, 1986). In the 
Clopidogrel and Metoprolol in Myocardial Infarction Trial/
Second Chinese Cardiac Study (COMMIT/CCS-2) (Chen et 
al., 2005), early IV metoprolol followed by high-dose oral 
therapy had a neutral effect on the combined end point of 
death, recurrent MI, or cardiac arrest. These results made 
experts question the efficacy and safety of the early use of 
intravenous beta-blockers. Lower rates of recurrent MI 
and ventricular fibrillation were seen in the treated group; 
however, the treated group had significantly higher rates of 
cardiogenic shock with IV metoprolol, especially if given 
during the first 24 to 48 hours post-MI. The likelihood 
of developing cardiogenic shock was increased in patients 
older than 70 years, with a systolic BP <120 mmHg, with 
a heart rate >110 beats per minute, or presenting after an 
increased time since the onset of symptoms of STEMI. For 
these patients, beta-blocker therapy should not be started 
until they are hemodynamically stable post-MI.

Beta-blockers have also demonstrated significant bene-
fits in the months after MI. In this setting, beta-blockers have 
been shown to reduce the mortality rate by 15% to 25%, 
with benefits demonstrated for up to 2 years (Viscoli et al., 
1993; Viskin et al., 1995). The greatest reduction in mortal-
ity is enjoyed by patients at highest risk after MI, includ-
ing those with an ejection fraction <40% with compensated 
heart failure; ventricular tachycardia or fibrillation; ongoing 
ischemia; frequent premature ventricular contractions; and 
recurrent MI.

Beta-blockers are recommended for all patients with 
unstable angina or acute MI if no contraindications exist 
(Anderson et al., 2013; O’Gara et al., 2013). Beta-blockers 
should not be administered during the acute phase in patients 
with active bronchial asthma, second- or third-degree heart 
block, significant decompensated heart failure, heart rate <50 
beats per minute, or systolic BP <90 mmHg. Once stabilized, 
beta-blockers can be introduced cautiously in these patients. 
The long-term duration of routine beta-blocker therapy after 
uncomplicated MI in patients without heart failure or hyper-
tension has not been prospectively addressed. AHA/ACCF 
(American College of Cardiology Foundation) secondary 
prevention guidelines recommend a 3-year treatment course 
in this patient subset, but it is reasonable to continue therapy 
beyond this time point (Smith, 2011).

Aspirin •  Coronary  thrombi  frequently  occur  at  sites  of 
rupture or fissure of atherosclerotic plaques to produce the 

syndrome of acute MI. Such arterial thrombi are primar-
ily composed of aggregated platelets. Knowledge of these 
pathological mechanisms has led to a number of clinical tri-
als evaluating the use of antiplatelet agents in lysing or pre-
venting coronary thrombi. Landmark studies have shown 
that aspirin therapy reduces the incidence of both first-
time and subsequent MI by as much as 20% (Antiplatelet 
Trialists’ Collaboration, 1994; ISIS-2, 1988; Lewis et al., 
1983). The Second International Study of Infarct Survival 
(ISIS-2, 1988) demonstrated a 44% reduction in the inci-
dence of nonfatal MI and a 21% reduction in the incidence 
of fatal MI among 17,187 patients receiving either immedi-
ate aspirin therapy or placebo for acute cardiac chest pain. 
Aspirin alone was similar in efficacy to thrombolysis alone, 
and the administration of both was additive. As a result of 
this study, emergency medical personnel have been trained 
to instruct patients to chew a non-enteric-coated aspirin 
(160–325 mg) when an acute MI is suspected (O’Gara et al., 
2013). Low-dose aspirin should be continued indefinitely in 
patients after acute MI.

Renin–Angiotensin–Aldosterone System Blockers •  Several 
trials have demonstrated significant beneficial effects of 
therapy with ACE inhibitors after MI. The incidence of 
heart failure appears to be reduced by 11% to 46% and 
reductions in overall mortality as high as 29% have been 
demonstrated with ACE inhibitor therapy when com-
pared to placebo (Acute Infarction Ramipril Efficacy Study 
Investigators, 1993; Ambrosioni et al., 1994; Køber et al., 
1995; Pfeffer et al., 1992; Swedberg et al., 1992). Their 
protective effects have been demonstrated independent of 
the use of other pharmacotherapies (e.g., fibrinolytics, aspi-
rin, and beta-blockers). The magnitude of clinical benefit is 
greatest in high-risk patient subgroups (e.g., anterior MI, 
left ventricular ejection fraction ≤40%, heart failure, prior 
MI, and tachycardia; Cleland, Erhardt, Murray, Hall, & 
Ball, 1997). Demonstration of an early benefit (within the 
first 24 hours) supports the prompt use of ACE inhibitors 
in patients without existing contraindications (hypotension, 
shock, bilateral renal artery stenosis, history of worsening 
of renal function with ACE inhibitor/ARB exposure, renal 
failure, or drug allergy). Therefore, guidelines recommend 
that ACE inhibitors be given within the first 24 hours to 
patients presenting with STEMI, patients who have clinical 
symptoms of heart failure, or patients who have an ejection 
fraction <40%. An ARB should be given to patients who 
have indications for but are intolerant to ACE inhibitors 
(Anderson et al., 2013; O’Gara et al., 2013). The role of 
routine long-term ACE inhibitor therapy in low-risk patients 
after STEMI who have been revascularized and treated with 
aggressive lipid-lowering therapies is less certain (Dickstein 
et al., 2002).

An aldosterone antagonist may be added for patients 
who are already receiving an ACE inhibitor and beta-
blocker and also have a left ventricular ejection fraction 
<40% or diabetes mellitus (O’Gara et al., 2013). The 
benefit of aldosterone antagonists was established in the 
Eplerenone Post-Acute Myocardial Infarction Heart Failure 
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Efficacy and Survival (EPHESUS) study. In this study, it 
was determined that the addition of eplerenone to optimal 
medical therapy in eligible patients (creatinine ≤2.5 mg/dL 
in men and ≤2.0 mg/dL in women, potassium ≤5.0 mEq/L) 
with a left ventricular ejection fraction ≤40% and either 
symptomatic heart failure or diabetes mellitus within 7 days 
post-STEMI resulted in reduced all-cause mortality, sudden 
cardiac death, and cardiovascular mortality/hospitalization 
(Adamopoulos et al., 2009).

NONPHARMACOLOGICAL INTERVENTIONS

Revascularization •  Early reperfusion is the most important 
immediate therapy in patients presenting with STEMI. Most 
communities in the United States have a regional system 
of STEMI care that aims to diagnose patients with STEMI 
in the field by performance of 12-lead ECGs by the first-
responding emergency medical services. Prompt transport of 
these patients to a PCI-capable hospital has been shown to 
improve patient survival and patient outcomes (Keeley et al., 
2003; O’Gara et al., 2013). The goal of therapy is to open 
the infarct-related artery as quickly as possible in order to 
reduce the amount of myocardial damage associated with 
the evolving MI.

Upon arrival at the hospital, reperfusion therapy 
should be administered to all patients who have had symp-
tom onset for <12 hours. Following an emergent diagnos-
tic angiogram, the majority of patients will be treated 
with PCI to open up the culprit artery if it is technically 
feasible. If the patient initially arrives at a PCI-capable 
hospital, the “door-to-balloon” time should not exceed 
90 minutes for the most optimal outcome. If a patient is 
initially transported to a non-PCI capable hospital, imme-
diate transport to a PCI-capable hospital is recommended 
if a “door-to-balloon” time of 120 minutes or less can 
be accomplished. If this is not possible, then a reperfu-
sion strategy of thrombolytic therapy can be used. The 
major side effect of thrombolytic therapy is intracranial 
bleeding, which occurs in 1% to 2% of patients (Gore 
et al., 1995; Huynh et al., 2004). Thrombolytics should 
not be used in patients with known intracranial pathol-
ogy, gastrointestinal bleeding, or after head trauma. In 
placebo-controlled, randomized trials, prompt thrombol-
ysis has been shown to significantly reduce infarct size, 
improve left ventricular function, and reduce mortality 
(Fibrinolytic Therapy Trialists’ Collaborative Group, 
1994; GUSTO Investigators, 1993).

Patients who present with an out-of-hospital cardiac 
arrest and STEMI who are resuscitated in the field should 
also undergo immediate angiography and PCI if pos-
sible. The use of therapeutic hypothermia, in which the 
patient is cooled with IV and topical cooling in an inten-
sive care unit setting, has been shown to improve neu-
rologic and cardiac salvage in these cases (Nichol et al.,  
2010).

In all patients with STEMI undergoing PCI, aggressive 
dual antiplatelet therapy should be administered prior to 

the primary PCI. As in the treatment of stable coronary 
disease with PCI, dual antiplatelet therapy is recommended 
for a minimum of 1 month following BMS insertion and 
12 months following DES insertion in order to reduce the 
incidence of acute stent thrombosis. If there are no contra-
indications, dual antiplatelet therapy should be continued 
beyond 1 year (if not lifelong) in patients following stent 
placement.

The primary care provider must be in close communica-
tion with the cardiologist following the diagnosis of acute 
STEMI. Rapid triage to a PCI-capable institution is critical. 
Given the importance of dual antiplatelet therapy follow-
ing PCI, it is incumbent upon the primary care provider to 
transmit to the interventional cardiologists any potential 
clinical issues (bleeding, compliance, etc.) that could affect 
a patient’s ability to tolerate a long course of dual antiplate-
let therapy. In these settings, BMS or simple PTCA may be 
chosen over DES in the acute setting.

Acute surgical revascularization may be indicated if 
primary reperfusion cannot be reestablished with PCI. 
Historically, CABG in the setting of acute MI has been 
associated with an increased mortality rate, and surgery is 
reserved for situations in which cardiogenic shock ensues 
despite maximal support. When patients present with 
cardiogenic shock in the setting of acute MI, mechanical 
circulatory assistance may have to be instituted with the 
use of a ventricular assist device or extracorporeal mem-
brane oxygenation (ECMO). Surgical revascularization 
may safely take place three to five days after adequate 
medical treatment and diagnostic anatomic studies when 
indicated.

 n tEaCHING aND sELf-CarE

Primary Prevention

The term primary prevention refers to risk factor screen-
ing and modification in patients with neither a history of 
CAD nor an unusually high risk of having CAD. Primary 
prevention emphasizes lifestyle modifications, including 
smoking cessation, maintenance of normal BP, healthy diet 
(<10% of the total calories from saturated fats), exercise, 
and behavior modification (Table 8.7). All modifications 
are designed to promote a healthy style of living with the 
hope of avoiding, or at least delaying, the development of 
atherosclerosis.

A clinical approach to prevention, either primary 
or secondary, includes accurate risk factor assessment, 
a specific treatment plan, long-term assessment, and an 
effective follow-up plan. The initial evaluation should 
include a careful medical history with emphasis on CAD 
risk factors, including age, gender, family history of CAD, 
socioeconomic status, tobacco use, and exercise history. 
In addition, a thorough physical examination should be 
performed with accurate measurement of height, weight, 
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INDICatIONs CONtraINDICatIONs

Smoking Goal: Complete cessation. No exposure to environmental tobacco smoke.
 n Encourage patient and family to stop smoking at each encounter.
 n Provide counseling, nicotine replacement, and formal cessation programs as appropriate

Blood pressure Goal: Patient’s age <60 y or a history of diabetes or chronic kidney disease: <140/90 mmHg; patients ≥60 y: <150/90 mmHg
 n  All patients should be counseled regarding the need for lifestyle modification: weight control; increased physical 
activity; moderation in alcohol intake; sodium reduction; and emphasis on increased consumption of fresh fruits, 
vegetables, and low-fat dairy products.

 n  Patients with blood pressure above established goals should be treated, as tolerated, with blood pressure medica-
tion, treating initially with thiazide diuretics, CCBs, ACE inhibitors, or ARBs, with the addition of other drugs as 
needed to achieve goal blood pressure

Lipid management Goal: Reduce the risk of cardiovascular disease
Previous treatment goals with statin therapy were to achieve an LDL cholesterol of <100 mg/dL; <70 mg/dL for very 

high-risk patients. Current guidelines recommend treatment based on risk for cardiovascular disease.
 n A lipid profile in all patients should be established.
 n  Lifestyle modifications including daily physical activity and weight management are strongly recommended for all 
patients.

 n  Dietary therapy for all patients should include reduced intake of saturated fats (to <7% of total calories), trans-
fatty acids (to <1% of total calories), and cholesterol (to <200 mg/d).

 n  In addition to therapeutic lifestyle changes, moderate-to-high-intensity statin therapy should be prescribed for 
all patients ≤75 y with CAD; patients ≥21 y with an LDL >190 mg/dL; patients aged 40–75 y with diabetes; or 
patients aged 40–75 y with an estimated 10 y risk of developing cardiovascular disease ≥7.5%. 

Physical activity Goal: 30 min, 5–7 d per week
 n Assess risk with exercise test where appropriate to guide exercise prescription.
 n  Encourage 30–60 min of moderate-intensity activity 5 to 7 times weekly (walking, jogging, cycling, or other 
aerobic activity).

 n Recommend medically supervised programs for moderate- to high-risk patients.

Weight 
management

Goal: Body mass index: 18.5–24.9 kg/m2

Waist circumference: women: <35 inches (<89 cm); men: <40 inches (<102 cm)
 n Body mass index and/or waist circumference should be assessed at every visit.
 n  The provider should consistently encourage weight maintenance/reduction through an appropriate balance of 
lifestyle, physical activity, structured exercise, caloric intake, and formal behavioral programs when indicated to 
maintain/achieve an ideal body mass index.

Type 2 diabetes 
mellitus

Goal: HbA1c ≤7%   
 n  Lifestyle modification, including physical activity, weight management, blood pressure control, and lipid manage-
ment, is recommended for all patients with diabetes.

 n  Pharmacotherapy should be instituted to achieve target HbA1c levels if not controlled with lifestyle modification 
alone. 

Influenza 
vaccination

 n Patients with cardiovascular disease should have an annual influenza vaccination.

Depression  n For patients with recent CABG surgery or MI, it is reasonable to screen for depression.
 n  Treatment of depression has not been shown to improve cardiovascular disease outcomes but may be reasonable 
for its other clinical benefits.

Cardiac 
rehabilitation

 n  All eligible patients with ACS or who are immediately post-CABG or post-PCI should be referred to a comprehen-
sive outpatient cardiovascular rehabilitation program either prior to hospital discharge or during the first follow-
up office visit.

 n  All eligible outpatients with the diagnosis of ACS, CABG or PCI, chronic angina, and/or peripheral artery disease 
within the past year should be referred to a comprehensive outpatient cardiovascular rehabilitation program.

 n  A home-based cardiac rehabilitation program can be substituted for a supervised, center-based program for low-
risk patients.

Antiplatelet 
agents/
anticoagulants

 n Aspirin 75–162 mg daily is recommended in all patients with CAD, unless contraindicated.
 n Clopidogrel 75 mg daily is recommended as an alternative for patients who are intolerant or allergic to aspirin.

tabLE 8.7 Guide to Comprehensive risk reduction for Patients With CaD 
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INDICatIONs CONtraINDICatIONs

Antiplatelet 
agents/anti-
coagulants 
(continued)

 n  A P2Y12 receptor antagonist in combination with aspirin is indicated in patients after ACS or PCI with stent 
placement.

 n  Patients receiving a bare metal stent should be placed on a P2Y12 receptor antagonist (clopidogrel 75 mg daily, 
prasugrel 10 mg daily, or ticagrelor 90 mg twice daily) for at least 1 month; 81 mg aspirin should be given for life.

 n  Patients receiving a drug-eluting stent  should be placed on a P2Y12 receptor antagonist (clopidogrel 75 mg daily, 
prasugrel 10 mg daily, or ticagrelor 90 mg twice daily) for at least 12 months; 81 mg aspirin should be given for 
life.

 n  For patients undergoing CABG, aspirin should be started within 6 hr after surgery to reduce saphenous vein graft 
closure. Dosing regimens range from 100 to 325 mg daily for 1 y.

 n  In patients with extracranial carotid or vertebral atherosclerosis who have had an ischemic stroke or a transient 
ischemic attack, treatment with aspirin alone (75–325 mg daily), clopidogrel alone (75 mg daily), or the combina-
tion of aspirin and extended-release dipyridamole (25 mg and 200 mg twice daily, respectively) should be started 
and continued.

 n  For patients with symptomatic atherosclerotic peripheral artery disease of the lower extremity, antiplatelet therapy 
with aspirin (75–325 mg daily) or clopidogrel (75 mg daily) should be started and continued.

 n  Antiplatelet therapy is recommended in preference to anticoagulant therapy with warfarin or other vitamin K 
antagonists to treat patients with atherosclerosis.

 n  If there is a compelling indication for anticoagulant therapy, such as atrial fibrillation, prosthetic heart valve, left 
ventricular thrombus, or concomitant venous thromboembolic disease, warfarin should be administered in addition 
to the low-dose aspirin (75–81 mg daily).

 n  Use of warfarin in conjunction with aspirin and/or clopidogrel is associated with increased risk of bleeding and 
should be monitored closely.

ACE inhibitors  n  ACE inhibitors should be started and continued indefinitely in all patients with left ventricular ejection fraction  
≤40% and in those with hypertension, diabetes, or chronic kidney disease, unless contraindicated.

 n It is reasonable to use ACE inhibitors in all other patients with CAD.

Angiotensin 
receptor 
blockers

 n  The use of ARBs is recommended in patients who have heart failure or who have had an MI with left ventricular 
ejection fraction ≤40% and who are ACE inhibitor intolerant.

 n It is reasonable to use ARBs in other patients who are ACE inhibitor intolerant.
 n The use of ARBs in combination with an ACE inhibitor is not recommended.

Aldosterone 
blockade

 n  Use of aldosterone blockade in patients post-MI without significant renal dysfunction or hyperkalemia is recom-
mended for those who are already receiving therapeutic doses of an ACE inhibitor and beta-blocker, who have a 
left ventricular ejection fraction ≤40%, and who have either diabetes or heart failure.

Beta-blockers  n  Beta-blocker therapy should be used in all patients with heart failure and a left ventricular ejection fraction ≤40% 
or a prior MI, unless contraindicated. (In patients with heart failure, use should be limited to carvedilol, metoprolol 
succinate, or bisoprolol, which have been shown to reduce mortality.)

 n  Beta-blocker therapy should be started and continued for at least 3 y in all patients with normal left ventricular 
function who have had an MI or ACS.

 n  It is reasonable to give beta-blocker therapy to patients with left ventricular systolic dysfunction (ejection fraction 
≤40%) without heart failure or prior MI.

 n Beta-blockers may be considered as chronic therapy for all other patients with coronary or other vascular disease.

ACE, angiotensin-converting enzyme; ACS, acute coronary syndrome; ARB, angiotensin receptor blocker; CABG, coronary artery bypass grafting; CAD, coronary 
artery disease; LDL, low-density lipoprotein; MI, myocardial infarction; PCI, percutaneous coronary intervention.
Source: Adapted from James et al., 2014; Smith et al., 2011; Stone et al., 2013.

and BP. Specific risk factor modifications are mentioned 
herein with attention to CAD prevention. More detailed 
descriptions of each condition can be found elsewhere in 
this text.

In studies comparing the effects of thiazide diuretics, 
beta-blockers, ACE inhibitors, and CCBs with placebo, thia-
zide diuretics lowered mortality and morbidity from stroke, 
heart attack, and heart failure more than beta-blockers. In 

primary prevention, ACE inhibitors and CCBs reduced mor-
tality and morbidity as much as thiazide diuretics but the 
evidence is less robust. The JNC-8 guidelines for BP manage-
ment recommend a thiazide diuretic, CCB, ACE inhibitor, or 
ARB as the first-line drugs for most patients with hyperten-
sion (James, et al. 2014). Current evidence does not support 
using beta-blockers as first-line therapy for hypertension 
(Bui, 2010).

tabLE 8.7 Guide to Comprehensive risk reduction for Patients With CaD (continued)
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The actual BP measurement is usually chosen as the 
goal of therapeutic intervention. However, it may be nec-
essary to pay attention to other physiological end points. 
Optimal treatment may entail therapy that inhibits vascular 
wall thickening, normalizes arterial compliance, prevents or 
reverses left ventricular hypertrophy, corrects proteinuria, 
normalizes endothelial dysfunction, and reverses insulin 
resistance. Therefore, BP alone may not be an adequate sur-
rogate. The effi cacy of various therapeutic regimens on these 
other end points, however, still remains to be established.

Elevated LDL cholesterol is a major risk factor for 
CAD. Treating hyperlipidemia in patients who do not have 
clinical evidence of CAD is another primary prevention 
strategy. The goal for this approach is based upon epide-
miologic data documenting a continuous graded relation-
ship between total plasma cholesterol and CAD events and 
mortality. The causal role of cholesterol in this relationship 
is suggested by clinical trials that have demonstrated that 
lowering of LDL cholesterol with statins in patients with 
hyperlipidemia reduces CAD mortality (Rosenson, 2013).

Current guidelines recommend the use of statins to 
lower LDL cholesterol levels for primary prevention of 
CAD based on an individual’s risk factor profi le and base-
line LDL cholesterol level. For patients with an LDL >190, 
diabetes, or a history of CAD, the use of a moderate- or 
high-intensity statin is recommended (Stone et al., 2013).

Secondary Prevention

Secondary prevention refers to risk factor modifi cation in 
patients who have had a prior clinical coronary event (e.g., 
angina pectoris, acute MI, or revascularization procedure). 
The objectives of risk reduction are to reduce mortality, 
ischemic symptoms, recurrent MI, and other manifestations 
of atherosclerosis, as well as to improve overall general 
health. A thorough clinical approach should be the standard 
of care for all patients, as outlined for primary prevention. 
Medical therapies aimed at reducing the rates of mortality 
and future coronary events should be initiated in all patients 
after MI unless specifi c contraindications exist. The use of 
aspirin, beta-blockers, ACE inhibitors or ARBs, and statins 
has documented benefi ts in risk reduction in patients post-
MI. A guide to comprehensive risk reduction in patients 
with cardiovascular and other vascular diseases by the AHA 
and endorsed by the ACC is provided in Table 8.7.

 n COMMuNItY rEsOurCEs

Many hospitals sponsor support groups for their post-MI 
patients. These groups are often called “heart clubs” and 
are open to patients and their families. Furthermore, the fol-
lowing national organizations provide resources and sup-
port for patients with CAD:

 n The American Heart Association, 7272 Greenville 
Ave., Dallas, TX 75231-4596 (1-800-AHA-USA1); 
www.heart.org/HEARTORG/, www.hearthub.org/

 n The Mended Hearts, Inc., 8150 N. Central 
Expressway, M2248, Dallas, TX 75206 (1-888-
HEART99); http://mendedhearts.org/

 n National Heart, Lung, and Blood Institute, P.O. Box 
30105, Bethesda, MD 20824-0105 (301-592-8573); 
www.nhlbi.nih.gov/index.htm

 n Million Hearts; http://millionhearts.hhs.gov/index.
html

Clinical Pearls
 n Unstable angina may be a sign that a patient is 

about to have an MI. It should be treated as an 
emergency.

 n LDL cholesterol is a major risk factor for heart dis-
ease. It is the main focus of cholesterol-lowering 
treatment.

 Referral Poi nts and Cli nical Warnings

Early recognition and triage of patients with acute 
 ischemia is a fundamental role of the primary care pro-
vider. Time to reperfusion is critical, and a rapid protocol 
should be instituted in the event that acute ischemia is 
diagnosed. Patients with anterior chest pain, dyspnea, 
diaphoresis, or a diagnostic 12-lead ECG in two or more 
contiguous leads do not provide a major diagnostic 
dilemma. These patients should undergo rapid referral 
to an emergency setting for immediate cardiac consulta-
tion and evaluation. Patients with known stable angina 
or those with multiple CAD risk factors who present 
acutely with gastrointestinal, esophageal, or other 
anginal equivalent symptoms should likewise undergo 
rapid referral and evaluation for evolving MI.
 Patients may present with other signs and symptoms 
of myocardial ischemia in the absence of anginal pain 
that should prompt emergency referral. The acute 
onset of overt pulmonary vascular congestion or arte-
rial oxygen desaturation may indicate ischemic left 
ventricular dysfunction. Arrhythmias, including new-
onset atrial fi brillation, profound and prolonged sinus 
bradycardia, and second- or third-degree atrioventricu-
lar block, may also be signs of silent cardiac ischemia. 
The new appearance of a systolic murmur in the setting 
of pulmonary edema is an ominous sign for ischemic 
mitral valvular regurgitation.
 Finally, the progression of stable angina to angina 
with minimal exertion or angina occurring at rest is a 
critical warning sign for the development of an unsta-
ble coronary syndrome. Such patients require urgent 
evaluation because this symptomatology frequently 
heralds the onset of acute coronary occlusion.

(continued)
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Clinical Pearls (continued)

 n For patients with CAD, the reduced rate of pro-
gression of atherosclerosis associated with inten-
sive statin treatment as compared with moderate 
statin treatment is signifi cantly related to greater 
reduction in the levels of both atherogenic lipo-
proteins and CRP (Nissan et al., 2005).

 n Careful history taking is important in diagnosis, 
especially in the elderly.

 n Cardiovascular CT represents an important innova-
tion in cardiac imaging as a noninvasive modality 
for the diagnosis of CAD.

 n Clinical signs of heart failure, pulmonary edema, 
changes in mental status, arrhythmias, syncope, or 
stroke may also be the presenting manifestations 
of acute MI.

 n High levels of anger and hostility increase CAD 
and recurrent cardiac events after PCI.

 n Dual antiplatelet therapy is recommended for a 
minimum of 1 month following BMS placement 
and 12 months following DES placement in order 
to reduce the incidence of acute stent thrombosis.
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Coronary heart disease (CHD) is the leading cause of death 
of both men and women in the United States, and its inci-
dence increases linearly with age. Large population stud-
ies demonstrate a clear relation between cholesterol levels 
and CHD risk, especially in subjects with cholesterol lev-
els more than 200 to 240 mg/dL. Over the last 3 decades, 
overwhelming evidence has accumulated demonstrating this 
relation as well as the benefi ts of lowering serum cholesterol 
on reducing the risk of CHD. This bidirectional relation led 
to the establishment of the National Cholesterol Education 
Program (NCEP). The NCEP Adult Treatment Panel (ATP) 
III released in 2001 identifi ed low-density lipoprotein cho-
lesterol (LDL-C) as the primary treatment target. The NCEP 
ATP III report highlighted the importance of measuring 
the non-high-density lipoprotein cholesterol (non-HDL-C) 
levels, identifi ed as a secondary target in patients with tri-
glyceride levels exceeding 200 mg/dL, and controlling risk 
factors of the metabolic syndrome. The non-HDL-C level 
is calculated by subtracting the patient’s HDL-C from the 
total cholesterol level, and in return provides an estimate 
of all the atherogenic particles (intermediate density lipo-
protein [IDL], very-low-density lipoprotein [VLDL], LDL-
C, and lipoprotein (a) [Lp (a)]). The non-HDL-C goal is 
then calculated by adding 30 mg/dL to the patient’s deter-
mined LDL-C goal. The importance of identifying the met-
abolic syndrome in patients promotes a dialogue between 
the health care practitioner and the patient emphasizing 
lifestyle modifi cation, including weight loss, increase in 
physical activity, and healthy eating habits. Identifying the 
metabolic syndrome is paramount as it is associated with 
insulin resistance, which is one of the underlying roots to 
the development of type 2 diabetes.

Metabolic syndrome is defi ned as having three out of the 
following fi ve criteria:

 n Abdominal obesity (waist circumference >40 inches 
in men, >35 inches in women)

 n Triglycerides ≥150 mg/dL
 n HDL-C <40 mg/dL in men, <50 mg/dL in women
 n Blood pressure ≥130/85 mmHg
 n Fasting plasma glucose ≥110 mg/dL

In 2004, an addendum to the ATP III defi ned optimal 
LDL-C as <100 mg/dL and <70 mg/dL in patients considered 

at very high risk for CHD events (Third Report of NCEP, 
2002;  www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.
pdf). The approach of the NCEP is to identify and treat high-
risk patients with elevated cholesterol levels (Table 9.1) and 
to encourage the general public to modify lifestyle habits to 
reduce cholesterol concentrations with other risk factors for 
CHD that have been identifi ed (see Chapter 8, Coronary 
Artery Disease).

The International Atherosclerosis Society (IAS) Position 
Paper: Global Recommendations for the Management of 
Dyslipidemia (2013; www.athero.org/IASPositionPaper.asp) 
was released in July 2013. Its objective is to assist countries 
in the management of dyslipidemia, especially those without 
guidelines. The IAS position paper identifi es non-HDL-C as 
a major form of atherogenic cholesterol and highlights tar-
geting either non-HDL-C or LDL-C. The IAS position paper 
places primary emphasis on lifestyle modifi cation and sec-
ondary emphasis on drug therapy.

The American College of Cardiology and American 
Heart Association (ACC/AHA) in partnership with 
National Heart, Lung, and Blood Institute (NHLBI) released 
guidelines for the treatment of cholesterol in November 
2013 (Stone et al., 2013; circ.ahajournals.org/content/
early/2013/11/11/01.cir.0000437738.63853.7a). The new 
guidelines do not support titrating lipid-lowering therapies 
to achieve LDL-C and non-HDL-C goals as previously rec-
ommended by NCEP ATP III. These guidelines have raised 
much debate and at the time of this publication, several 
societies, such as the National Lipid Association, have not 
endorsed these guidelines. The National Lipid Association 
disagrees with the recommendation set in these guidelines 
to no longer assess for LDL-C goals once the patient is initi-
ated on statin therapy.

Successful management of hyperlipidemic patients 
requires a thorough understanding of nonpharmacologi-
cal and pharmacological therapies. Primary care provid-
ers must also have an understanding of the multifactorial 
nature of the process of atherogenesis (see Chapter 8, 
Coronary Artery Disease). The focus of this chapter is the 
role of hyperlipidemia in CHD and the current approaches 
to correcting hyperlipidemia. This chapter will discuss both 
the NCEP ATP III and 2013 ACC/AHA Blood Cholesterol 
Guidelines.
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 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Lipid Metabolism and Pathophysiology

Cholesterol is a water-insoluble molecule that is essential 
for cell membrane formation and the synthesis of steroid 
hormones and bile acids. Cells derive cholesterol from intra-
cellular synthesis or extraction from the systemic circula-
tion. Daily cholesterol intake ranges from 300 to 500 mg, 
with approximately 50% being absorbed (Grundy, 1978). 
Body synthesis of cholesterol ranges from 500 to 1,000 mg/
dL (Grundy & Ahrens, 1966, 1969) Therefore, approxi-
mately 25% of the body’s total cholesterol source is from 
dietary intake and 75% is synthesized in vivo. Cellular syn-
thesis of cholesterol takes place through a series of biochem-
ical steps involving a number of enzymes (Figure 9.1). An 
important class of drugs, the hydroxymethylglutaryl coen-
zyme A (HMG CoA) reductase inhibitors, also referred to as 
the statins, disrupts this process; these drugs are commonly 
used in patients with elevated cholesterol levels.

Cholesterol and triglycerides in the diet enter into the 
exogenous pathway of lipid transport. Cholesterol in the 
intestine must be solubilized before it can be absorbed, and 
absorption is incomplete because cholesterol is highly insol-
uble in aqueous solutions (Grundy, 1996). In the intestine, 
cholesterol is in the unesterifi ed (free) form and becomes 
esterifi ed with a fatty acid when it enters the intestinal 
mucosa. Triglycerides are reformulated from absorbed fatty 
acids and monoglycerides are incorporated with cholesterol 
esters into chylomicrons. These lipoproteins eventually reach 
the systemic circulation and undergo partial catabolism to 
chylomicron remnants carrying newly absorbed cholesterol 
into the liver (Grundy, 1996).

Hepatic cholesterol comes from newly absorbed choles-
terol, from the uptake of serum lipoproteins, and via hepatic 
synthesis. In the liver, cholesterol can be incorporated into 
lipoproteins that are secreted into the plasma; their density 
is determined by their relative content of protein and lipid. 

Hepatic cholesterol synthesis (endogenous pathway) is regu-
lated by the quantity of cholesterol in the liver. Bile acid syn-
thesis is governed by the quantity of bile acids returning to 
the liver via enterohepatic circulation (Grundy, 1996). The 
primary route of cholesterol excretion is into the bile as cho-
lesterol or as bile acids. About one third of the cholesterol 
synthesized or absorbed is converted into bile acids, which 
can be reabsorbed into the portal circulation and return to 
the liver (Grundy & Ahrens, 1966, 1969).

Lipid disorders can result from a dysfunction in any 
one of the numerous steps involved in the process of lipid 
metabolism. Table 9.2 categorizes the more common lipid 
disorders.

Lipoproteins

Lipids are present in the plasma as circulating lipoproteins 
that transport cholesterol and triglycerides. The basic struc-
ture of a typical lipoprotein is shown in Figure 9.2. These 
lipoproteins are divided into classes, typically based on their 
density and composition. The major lipoproteins include 
chylomicrons, VLDL, IDL or remnant particles, LDL-C, 
and HDL-C (Table 9.3). LDL-C accounts for approximately 
60% to 70% of total serum cholesterol, HDL-C about 20% 
to 30%, and VLDL about 10% to 15%. In addition, each 
lipoprotein particle contains proteins on its outer surface 
called apolipoproteins. These proteins have several func-
tions, such as activating enzyme systems, providing structure 
to the lipoprotein, and binding with cell receptors.

Apolipoproteins

Four major classes of apolipoproteins (apo) exist: apo B, apo 
A, apo C, and apo E (Table 9.4). Patients with abnormal 

TABLE 9.1
Risk Factors for Coronary Heart Disease 
and Risk Classifi cation (Per NCEP ATP III)

Age: male ≥45 y or female ≥55 y
Family history of premature coronary heart disease (defi nite myo-

cardial infarction or sudden death before 55 y of age in father or 
other fi rst-degree male relatives, or before 65 y of age in mother 
or other female fi rst-degree relatives)

Cigarette smoker
Blood pressure ≥140/90 mmHg or taking an antihypertensive 

medication
HDL-C level <40 mg/dL (if HDL-C ≥60 mg/dL, deduct one positive risk 

factor because high levels of HDL-C decrease the risk of coronary 
heart disease)

HDLC, high-density lipoprotein cholesterol; NCEP ATP III, National Cholesterol 
Education Program Adult Treatment Panel III.
Source: Third Report of NCEP (2002).
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Biosynthetic pathway for cholesterol.
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Basic structure of lipoproteins.

metabolism of apolipoproteins may be at an increased risk 
of atherosclerosis even if they have normal cholesterol levels. 
Evidence suggests that apo B measurements may be better pre-
dictors in estimating cardiovascular risk than the traditional 
cholesterol panel (Barter et al., 2006), thus suggesting that apo 
B measurement be included in the traditional cholesterol panel 
(Di Angelantonio et al., 2009). Therefore, many health care 
providers believe that apolipoprotein levels, specifi cally apo B, 
should be used to evaluate hyperlipidemic patients especially 
in patients with the metabolic syndrome or type 2 diabetes.

Chylomicrons

Synthesized in the intestine, chylomicrons are large triglyc-
eride-rich particles with apo B-48, apo A, apo C, and apo 
E. In the peripheral circulation, chylomicrons interact with 
lipoprotein lipase (LPL) on the vascular endothelium, which 
hydrolyzes the triglycerides into free fatty acids and mono-
glycerides, which are then absorbed by muscle and adipose 
tissues. The resultant product is a cholesterol-rich chylomi-
cron remnant that is taken up by the liver. Patients with a 

DISORDER DEFECT EFFECT

Defective Clearance

Familial hypercholesterolemia (heterozygous; type IIa) LDL-C receptors ↑ LDL-C

Dysbetalipoproteinemia (type III) Apo E ↑ IDL, remnant VLDL

Familial defective apo B-100 Apo B ↑ LDL-C

Polygenic hypercholesterolemia LDL-C receptor activity ↑ LDL-C

Familial lipoprotein lipase defi ciency (type V) Lipoprotein lipase ↑ Chylomicrons triglycerides

Increased Production

Familial hypercholesterolemia (heterozygous) ↑ Apo B ↑ Apo B

Familial combined hyperlipidemia (type IIb) ↑ Apo B and VLDL ↑ Cholesterol and/or ↑ triglycerides

Hypoalphalipoproteinemia ↑ HDL-C catabolism (low HDL-C) ↓ HDL-C

Apo, apolipoprotein; HDL-C, high-density lipoprotein cholesterol; IDL, intermediate-density lipoprotein; LDL-C, low-density lipoprotein cholesterol; VLDL, 
very-low-density lipoprotein.

TABLE 9.2 Common Lipid Disorders
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LPL deficiency or apo C-II deficiency (C-II is the LPL acti-
vating factor) will develop hypertriglyceridemia.

Newly absorbed cholesterol thus passes into the liver 
in chylomicron remnants. Fatty acids of chylomicron tri-
glycerides are released into the peripheral circulation and 
can be used by muscles for energy, adipose tissue, and the 
liver. After a fatty meal, chylomicron levels are elevated, 
and therefore triglycerides are high. However, after a 12- 
to 24-hour fast, chylomicrons will have cleared from the 

blood. Fasting triglyceride concentrations reflect hepatic 
production and that which is carried by VLDL and other 
remnant particles. For this reason, patients are required to 
fast before obtaining a lipoprotein profile.

Very-Low-Density Lipoproteins

Triglyceride-rich VLDL particles are produced by the liver 
and contain apo B-100 and apo E on their surface. The 
nascent VLDL particles circulate and acquire cholesterol 
esters and apolipoproteins (including apo C), developing 
into mature VLDLs. The B and E proteins are ligands for 
LDL-C receptors, and a defect in these receptors results 
in increased levels of cholesterol. Apo C-II activates LPL, 
which interacts with VLDL as it does with chylomicrons. 
Fatty acids are released, producing remnant VLDL and 
IDL. These remnants are eventually metabolized by the 
liver or converted to LDL-C. Most of the triglycerides are 
removed and replaced with cholesterol esters. Deficiencies 
of apo C-II result in faulty triglyceride metabolism and 
hypertriglyceridemia.

Low-Density Lipoproteins

The LDLs are the major cholesterol transport lipoproteins 
in the plasma. They contain cholesterol ester in their core 
and only apo B-100 on their surface. LDL-C is derived from 
VLDL catabolism and cellular synthesis. LDL-C is cleared 
by the liver and extrahepatic tissues, which recognize the 
apo B-100 and bind and internalize the particle, which is 
then degraded. Excess circulating LDL-C may undergo 
oxidative modification enhancing macrophage uptake 
and foam cell formation resulting in deposition of choles-
terol outside the cell, causing the formation of atherogenic 
plaques in the vascular endothelium. Because LDL-C con-
tains 60% to 70% of the total blood cholesterol and there 
is a direct relation between the LDL-C in the systemic cir-
culation and atherosclerosis, LDL-C is the primary target 
of cholesterol-lowering therapies, in accordance with NCEP 
ATP III guidelines.

TABLE 9.3 Classification of Major Lipoproteins

LIPOPROTEIN DENSITY (g/mL) PRIMARY COMPOSITION SOURCE

Chylomicron 0.98 Triglyceride rich Intestine

VLDL 0.98–1.006 Triglyceride rich Liver

IDL 1.006–1.019 Cholesterol esters and triglycerides VLDL catabolism

LDL-C 1.019–1.063 Cholesterol rich IDL catabolism

HDL-C 1.063–1.21 Cholesterol rich Liver, intestine

HDL-C, high-density lipoprotein cholesterol; IDL, intermediate-density lipoprotein; LDL-C, low-density lipoprotein cholesterol; VLDL, very-low-density lipoprotein.
Source: Third Report of NCEP (2002).

TABLE 9.4 Classification of Major Apolipoproteins

APOLIPOPROTEIN LIPOPROTEINS SOURCES

Apolipoprotein Bs

B-48 Chylomicrons Intestine

B-100 VLDL, LDL-C Liver

Apolipoprotein As

A-I Chylomicrons, HDL-C Liver, 
intestine

A-ll Chylomicrons, HDL-C Liver

A-IV Chylomicrons, HDL-C Intestine

Apolipoprotein Cs

C-l Chylomicrons, VLDL, 
HDL-C

Liver

C-II Chylomicrons, VLDL, 
HDL-C

Liver

C-lll Chylomicrons, VLDL, 
HDL-C

Liver

Other

E2–E4 Chylomicrons, VLDL, 
HDL-C

Liver

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein 
cholesterol; VLDL, very-low-density lipoprotein.
Source: Third Report of NCEP (2002).
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High-Density Lipoproteins

The smallest of the lipoprotein particles, HDL-C appears to 
transport cholesterol from peripheral cells to the liver. The 
liver and the gut secrete nascent HDL-C that consist of apo 
A and phospholipids. These particles acquire unesterified 
cholesterol that becomes esterified by lecithin-cholesterol 
acyltransferase, forming HDL-3 particles. HDL-3 acquires 
more cholesterol, forming HDL-2, which in turn may be 
converted back to HDL-3 by hepatic lipase and by transfer-
ring cholesterol esters to the liver, LDL-C, and VLDL. The 
transfer of cholesterol from HDL particles to lipoproteins is 
catalyzed by the enzyme cholesterol ester transfer protein. 
This complex HDL cycle is a critical part of the reverse cho-
lesterol transport process, where cholesterol is returned to 
the liver for excretion.

In contrast to LDL-C, high HDL-C concentrations are 
desirable because they provide protective effects against the 
atherogenic process. Because HDL particles contain apo 
A-I, which activates lecithin-cholesterol acyltransferase, lev-
els of apo A-I have a strong inverse correlation with CHD. 
Patients with abnormally low HDL-C levels (<40 mg/dL) 
are at an increased risk of CHD, presumably because of the 
decreased ability to remove circulating cholesterol. In gen-
eral, for every 1% decrease in HDL-C, there is a 2% to 3% 
increase in CHD (Chapman, Assmann, Fruchart, Shepherd, 
& Sirtori, 2004). In contrast, an elevated HDL-C level (≥60 
mg/dL) is considered a negative risk factor for CHD.

Low-Density-Lipoprotein Receptors

Cholesterol uptake by hepatic and peripheral cells is accom-
plished by the binding of apolipoproteins found on circulat-
ing lipoproteins to LDL-C receptors on cell surfaces. LDL-C 
receptor synthesis occurs when there are low concentrations 
of intracellular cholesterol. These receptors are capable of 
binding with lipoproteins containing apo E or apo B-100. 
Once bound, these lipoproteins are degraded. Drugs capa-
ble of reducing the intracellular synthesis of cholesterol can 
upregulate LDL-C receptors, thus enhancing removal of 
cholesterol from the systemic circulation.

 n EPIDEMIOLOGY

Rationale for Therapy of Dyslipidemia

Epidemiological studies have greatly contributed to our 
understanding of CHD in patients with high blood choles-
terol levels. A direct relation between total cholesterol and 
LDL-C levels in the blood and death and disability from 
CHD has been demonstrated consistently. One of the most 
notable studies is the Framingham Heart Study (Kannel, 
Castelli, Gordon, & McNamara, 1971). In this ongoing 
study, the population of Framingham, Massachusetts has 
been followed for more than 65 years, documenting that 
cardiovascular risk factors are related to CHD rates where 

serum cholesterol levels are correlated with CHD rates 
(Mahmood, Levy, Vasan, & Wang, 2013). In addition, 
long-term survival was inversely related to total choles-
terol level at entry into the study (Anderson, Castelli, & 
Levy, 1987).

Another investigation, the Multiple Risk Factor 
Intervention Trial, involved more than 360,000 men in the 
United States (Stamler, Wentworth, & Neaton, 1986). The 
study participants were screened and followed for 6 years 
for CHD mortality. This trial showed a positive curvilinear 
correlation between initial cholesterol levels and subsequent 
CHD mortality, further emphasizing the relation between 
high cholesterol levels and CHD.

Individual lipoprotein fractions and CHD rates have simi-
larly been established. The Framingham Heart Study (Kannel, 
Castelli, & Gordon, 1979) revealed the association between 
risk factors and CHD: a high LDL-C level was found to be 
more predictive of CHD than the total cholesterol level. The 
significance of this relation is evident in the NCEP’s recom-
mendations, in which LDL-C is the primary target of therapy 
in patients with hyperlipidemia. This same study (Gordon, 
Castelli, Hjortland, Kannel, & Dawber, 1977; Kannel et al., 
1979) has also provided valuable data about the negative 
relation between HDL-C level and CHD.

Serum triglyceride concentrations are also correlated 
with CHD risk (Austin, 1991; Sarwar et al., 2007). The 
Framingham Heart Study (Castelli, 1986) showed that the 
VLDL level (reflecting serum triglycerides) was a predictor 
of CHD. In patients with hypertriglyceridemia, there is often 
an accompanying increase in other atherogenic lipoproteins 
and a decreased HDL-C level. Therefore, an elevation in 
triglycerides may result in an increase of other lipoproteins 
that promote CHD. When serum triglycerides exceed 1,000 
mg/dL, the most immediate danger is acute pancreatitis. In 
patients with diabetes mellitus, reduction of glucose levels 
may significantly lower triglyceride levels.

Etiology of Dyslipidemia

The most severe forms of dyslipidemia occur in patients 
with a defect in lipid metabolism or transport (see Table 
9.2). Persons with these hereditary diseases or primary 
causes of hyperlipidemia typically require pharmacotherapy 
in conjunction with lifestyle modifications to correct or nor-
malize their condition.

Secondary causes of hyperlipidemia can be attributed to 
lifestyle and underlying disease states (Table 9.5). In addi-
tion, many medications can have a negative effect on the 
lipid profile (Table 9.6). Many of these medications are used 
to treat comorbid disease states such as hypertension, heart 
failure, and angina. Primary care providers should evalu-
ate the hyperlipidemic patient’s current medications and 
identify any drugs that may be contributing to the dyslip-
idemic state. In some cases, a suspected medication can be 
replaced by one that has a neutral effect on lipids or one 
that has a beneficial effect. Angiotensin-converting enzyme 
(ACE) inhibitors and calcium channel blockers have a neu-
tral effect on lipids; postsynaptic alpha-1 receptor blockers  
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(e.g., prazosin, terazosin, doxazosin) have favorable lipo-
protein effects (Stone, 1994).

A person’s dietary habits and lifestyle have a significant 
effect on the lipid profile and body weight, which can be 
positively correlated with LDL-C and triglyceride levels and 
negatively correlated with HDL-C levels. Patients who are 
overweight will benefit from weight loss, as seen by reduced 
LDL-C and triglyceride levels and an increased HDL-C 
level. Modifications in diet can result in weight loss and 

improvements in the lipoprotein profile. For these reasons, 
lifestyle modifications including dietary therapy are consid-
ered the foundation of therapy.

 n DIAGNOSTIC CRITERIA

Normal and abnormal lipoprotein levels according to the 
NCEP ATP III guidelines (2002) are listed in Table 9.7. 
According to the 2013 ACC/AHA guidelines, decisions on 
treatment are based on a patient’s 10-year risk of develop-
ing cardiovascular disease. Four groups of patients have 
been identified to benefit most from statin therapy:

 n Adults, 21 years or older, with a history of cardiovas-
cular disease

 n Adults with an LDL-C ≥190 mg/dL
 n Patients with diabetes, aged 40 to 75 years, with an 
LDL-C between 70 and 189 mg/dL

 n Patients, aged 40 to 75 years with an LDL-C between 
70 and 189 mg/dL, with an estimated 10-year risk of 
CHD ≥7.5% (Stone et al., 2013)

 n HISTORY AND PHYSICAL EXAMINATION

Patients should be thoroughly assessed with a complete evalu-
ation (e.g., complete history, physical examination, and basic 
laboratory tests; see Chapter 8, Coronary Artery Disease). 
CHD risk equivalents (e.g., diabetes, Framingham Risk Scale 
[FRS] >20%, abdominal aortic aneurysm, peripheral arterial 
disease, or kidney disease) should be identified. Patients with 
CHD risk equivalents are considered at high risk of develop-
ing CHD and, according to NCEP ATP III guidelines, their 
target LDL-C level is <100 mg/dL (Table 9.8). As outlined 
in the addendum to the NCEP ATP III guidelines (Grundy 
et al., 2004; http://circ.ahajournals.org/content/110/2/227.
full), targeting lower LDL-C (<70 mg/dL) levels in the very 
high-risk patient, with established CHD and multiple risk 
factors, demonstrated added benefit.

The FRS is calculated to determine a patient’s 10-year 
CHD risk when two or more CHD risk equivalents are pres-
ent. The FRS assessment tool is available on the NHLBI 
website (cvdrisk.nhlbi.nih.gov/calculator.asp). If a patient is 

TABLE 9.6
Secondary Causes of Hyperlipidemia  
(Drug Induced)

MEDICATION CLASS COMMENTS

Diuretics Thiazides: ↑LDL-C and triglycerides, with 
the exception of indapamide

Loop: ↓ HDL-C

Beta-blockers Selective and nonselective: ↑ triglycerides 
and ↓ HDL-C, with the exception of 
those that are alpha-blocking or with 
ISA activity

Cyclosporine ↑ LDL-C and triglycerides

Anabolic steroids ↑ LDL-C and ↓ HDL-C

Isotretinoin ↑ Cholesterol and triglycerides, ↓ HDL-C

Glucocorticoids ↑ HDL-C and triglycerides

Alcohol ↑ Triglycerides

Protease inhibitors ↑ Triglycerides

Bile acid 
sequestrants

↑ Triglycerides (avoid use in when triglyc-
erides exceed 500 mg/dL)

Oral contraceptives ↑ Cholesterol and triglycerides, ↑ HDL-C: 
because of progestins; estrogen alone 
is protective; effects will vary between 
available formulations

Atypical 
anti psychotics

↑ Triglycerides

Apo, apolipoprotein; HDL-C, high-density lipoprotein cholesterol; ISA, intrinsic 
sympathomimetic activity; LDL-C, low-density lipoprotein cholesterol.
Source: Stone (1994).

TABLE 9.7
Classification of Lipoprotein  
Levels (mg/dL)

LIPOPROTEIN DESIRABLE BORDERLINE HIGH HIGH

Cholesterol <200 200–239 ≥240

LDL-C <130 130–159 >160

Triglycerides <150 150–199 >200

LDL-C, low-density lipoprotein cholesterol.
Source: Third Report of NCEP (2002).

TABLE 9.5
Secondary Causes of Hyperlipidemia 
(Disease Induced)

Acromegaly
Diabetes mellitus
Hypothyroidism
Chronic renal failure
Hepatic disease
Cushing syndrome
Polycystic ovarian syndrome

Glycogen storage disease
Nephrotic syndrome
Anorexia nervosa
Lipodystrophy
Systemic lupus erythematosus
Human immunodeficiency virus
Pregnancy

Source: Third Report of NCEP (2002).

http://circ.ahajournals.org/content/110/2/227
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found to have hyperlipidemia that cannot be explained by 
secondary causes, genetic factors may be the cause of the 
elevated lipids.

The IAS simplifies LDL-C and non-HDL-C goals. Target 
lipoproteins for primary prevention and secondary preven-
tion include LDL-C <100 mg/dL or non-HDL-C <130 mg/
dL, and LDL-C <70 mg/dL or non-HDL-C <100 mg/dL, 
respectively. Secondary prevention includes patients with 
established CHD, stroke, peripheral arterial disease, carotid 
artery disease, and other forms of atherosclerotic vascular 
disease (International Atherosclerosis Society, 2013).

The 2013 ACC/AHA guidelines have moved away from 
targeting lipoproteins and recommend moderate to intensive 
statin therapy targeting four types of individuals (adults, 
aged 21 years or older, with a history of cardiovascular dis-
ease; those with LDL-C ≥190 mg/dL; diabetics aged 40–75 
years with an LDL-C between 70 and 189 mg/dL; or patients 
aged 40–75 years with an LDL-C between 70 and 189 mg/
dL, with an estimated 10-year risk of CHD ≥7.5%). For 
these groups, atherosclerotic CHD risk reduction outweighs 
the risk of potential statin-associated adverse event(s). The 
cardiovascular risk calculator is available on the AHA web-
site (http://my.americanheart.org/cvriskcalculator).

 n DIAGNOSTIC STUDIES

According to NCEP ATP III guidelines, a fasting lipid pro-
file should be measured in all adults aged 20 years and older 
at least once every 5 years. The lipoprotein profile includes 
total serum cholesterol, total triglycerides, LDL-C, and 
HDL-C (Table 9.7). The LDL-C can be estimated by using 
the Friedewald equation (which is often automatically cal-
culated by the laboratory):

LDL-C = (total cholesterol) − (triglycerides/5) − HDL-C

In the above equation, the term “triglycerides/5” rep-
resents the VLDL. The Friedewald equation is valid when 
the triglyceride levels are below 400 mg/dL and fasting for 
9 to 12 hours is recommended for an accurate LDL-C level. 
Secondary prevention in adults requires a lipoprotein analy-
sis and classification based on the LDL-C levels (Table 9.7).

According to the 2013 ACC/AHA guidelines, for 
patients, aged 40 to 75 years without clinical cardiovascu-
lar disease or diabetes and not currently on statin therapy, 
the decision to treat is based on 10-year risk of developing 
cardiovascular disease; the risk should be recalculated every 
4 to 6 years.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Based on the NCEP ATP III guidelines, the decision to 
initiate therapy should be based on the previously stated 
patient classifications and the recommendations outlined 
in Table 9.8. These patients should be treated with thera-
peutic lifestyle modification and if needed drug therapy. In 
developing a cholesterol-lowering program, many factors 
need to be considered, and treatment decisions should be 
individualized.

Studies provide a clear rationale for decreasing levels 
of cholesterol and LDL-C in patients with hyperlipidemia, 
with (secondary prevention) or without (primary preven-
tion) established CHD. A brief review of the major primary 
and secondary prevention trials follows. Despite the over-
whelming evidence that hypercholesterolemia plays a role in 
CHD mortality and morbidity, most Americans who need 
treatment for high cholesterol levels are still not receiving it. 
However, progress in the treatment of elevated LDL-C has 
been noted to have increased from 28.4% to 48.1%, from 

PATIENT CATEGORY LDL-C GOAL (mg/dL)
INITIATE THERAPEUTIC  
LIFESTYLE CHANGES (mg/dL)

CONSIDER DRUG  
THERAPY (mg/dL)

Low risk: 0 to 1 CHD risk factora <160 ≥160 ≥190

Moderate risk: ≥2 CHD risk  
factora (10-year FRS ≤20%)

<130 ≥130 ≥160

High risk: CHD or CHD risk equiva-
lentsb (10-year FRS >20%)

<100 (with an optional  
goal of <70 mg/dL)

≥100 ≥100

Very high risk: CHD plus:
 n DM
 n Metabolic syndrome
 n Poorly controlled risk factors

<70 ≥70 ≥100

a See Table 9.1 for CHD risk factors.
b Diabetes, abdominal aortic aneurysm, peripheral arterial disease, kidney disease, or Framingham Risk Scale >20%.
CHD, coronary heart disease; FRS, Framingham Risk Scale; LDL-C, low-density lipoprotein cholesterol; NCEP ATP III, National Cholesterol Education Program Adult 
Treatment Panel III. 
Source: Third Report of NCEP (2002).

TABLE 9.8 Treatment Guidelines Based on LDL-C Levels as per NCEP ATP III

http://my.americanheart.org/cvriskcalculator
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properties. However, the abundance of data supporting 
cholesterol-lowering therapies justifies the treatment of 
patients without CHD and with elevated cholesterol levels, 
in addition to treatment of patients with elevated C-reactive 
protein.

Secondary Prevention

A number of secondary prevention trials conducted in 
patients who have had an MI or evidence of atherosclerotic 
vascular disease have demonstrated the benefits of choles-
terol-lowering interventions (see Table 9.9). The first study 
using a HMG CoA reductase inhibitor demonstrated the 
benefits of this potent class of drugs. In the Scandinavian 
Simvastatin Survival Study Group (4S, 1994), 4,444 
patients received simvastatin or placebo and were followed 
for more than 5 years. Patients in the simvastatin group had 
a 30% decrease in the total mortality rate, a 42% decrease 
in CHD deaths, a 37% decrease in revascularization proce-
dures (e.g., percutaneous transluminal coronary angioplasty 
or coronary artery bypass grafting), a 34% decrease in non-
fatal MI or CHD death, and a 30% decrease in stroke. The 
difference between the treatment groups was evident by  
2 years, after which the groups continued to diverge. Positive 
results were seen across all patient types, including women 
and the elderly. This landmark trial was the first to improve 
the overall mortality rate with a statin and therefore justi-
fied what many health care providers were already doing—
using a statin as a first-line agent.

Another study with pravastatin, the Cholesterol and 
Recurrent Events Trial (CARE; Sacks et al., 1996), involved 
more than 4,100 patients with lower baseline cholesterol 
levels than those in the 4S trial. Study participants received 
either pravastatin or placebo, and the mean follow-up was 
5 years. When compared to placebo, patients receiving 
pravastatin had a 24% reduction in CHD deaths and nonfa-
tal MI, a 25% reduction in MI alone, and a 27% reduction 
in revascularization procedures.

An abundance of evidence for the use of statin therapy 
in secondary prevention exists. From these secondary pre-
vention trials we have learned that the magnitude of LDL-C 
reduction is correlated with the degree of benefit. This was 
demonstrated in the Pravastatin or Atorvastatin Evaluation 
and Infection Therapy (PROVE-IT trial; Cannon et al., 
2004), whereby patients with acute coronary syndrome 
were randomized to intensive statin therapy with atorv-
astatin 80 mg daily compared to moderate statin therapy 
with pravastatin 40 mg daily. Patients in the intensive 
statin therapy group achieved a mean LDL-C below 70 mg/
dL and demonstrated a greater reduction in major cardio-
vascular events and deaths. This study demonstrated that 
achieving a lower LDL-C in patients with established CHD 
provides better protection against recurrent cardiovascular 
events and death. Early benefits seen with intensive statin 
therapy brought about the update to the NCEP ATP III 
guidelines in 2004, giving light to very-high-risk patients 
and lowering the LDL-C goal to <70 mg/dL in this patient 
population.

1999–2002 to 2005–2008, respectively (Centers for Disease 
Control and Prevention [CDC], 2011).

Primary Prevention

The key primary prevention trials—those establishing the 
relation between blood cholesterol levels and CHD in 
patients without evidence of CHD—are summarized in 
Table 9.9. These studies evaluated the treatment of hyperlip-
idemic patients with diet and with and without pharmaco-
therapy. These trials justify the use of cholesterol-lowering 
therapies in asymptomatic patients to prevent CHD.

The Lipid Research Clinics Coronary Primary Prevention 
Trial (LRC-CPPT; Lipid Research Clinics Program, 1984a, 
1984b) involved more than 3,800 hypercholesterolemic 
men, dividing them into placebo and cholestyramine treat-
ment groups. After 7 years of treatment, the active treat-
ment group had 19% fewer CHD events than the placebo 
group. Thus, patients receiving cholestyramine had signifi-
cantly fewer CHD deaths and nonfatal myocardial infarc-
tions (MIs).

Another major drug trial was the Helsinki Heart 
Study, which compared gemfibrozil and placebo in more 
than 4,000 Finnish men (Frick et al., 1987; Manninen, 
Huttunen, Heinonen, Tenkanen, & Frick, 1989). Over the 
5-year period of the trial, the gemfibrozil group had a 34% 
reduction in major coronary events.

The West of Scotland Coronary Prevention Study 
(WOSCOPS; Shepherd et al., 1995) included more than 
6,500 men with hyperlipidemia. Patients were assigned to 
receive pravastatin 40 mg daily or placebo for approxi-
mately 5 years. Patients receiving pravastatin had a more 
than 30% reduction in CHD deaths, nonfatal MIs, and the 
need for revascularization procedures when compared to 
the placebo group. There was also a 22% reduction in total 
mortality in the pravastatin group, a clinically significant 
finding.

In the JUPITER trial (Justification for the Use of 
Statins in Primary Prevention: An Intervention Trial 
Evaluating Rosuvastatin; Ridker et al., 2008), 17,802 
healthy subjects without hyperlipidemia but with elevated 
C-reactive protein levels (≥2 mg/dL) were randomized 
to rosuvastatin 20 mg or placebo. Rosuvastatin therapy 
demonstrated a significant reduction in major cardiovas-
cular events and death establishing the potential role of 
statin therapy in patients with elevated C-reactive protein 
despite having lipid levels below the threshold for initia-
tion of drug therapy.

These clinical trials provide ample support for the iden-
tification and management of patients for primary preven-
tion. More specifically, they demonstrated that for every 1 
mg/dL reduction in cholesterol, the risk of CHD is reduced 
by 1%. However, most primary prevention trials have failed 
to show a decrease in the total mortality rate. This can be 
explained by a number of reasons, including study design 
and a lack of statistical power. In contrast, the pharmaco-
logical agents used in these studies may have had deleterious 
side effects that offset their beneficial cholesterol-lowering 



STUDY TREATMENTa OUTCOME

Primary Prevention Trials

LRC-CPPT (Lipid Research Clinics 1984a, 1984b) Cholestyramine ↓ CHD death and nonfatal Ml

Helsinki Heart Study (Frick et al., 1987) Gemfibrozil ↓ CHD death and nonfatal Ml

WOSCOPS (Shepherd et al., 1995) Pravastatin ↓ CHD death and nonfatal Ml
↓ Revascularizations
↓ Total mortality

ASCOT-LLT (Sever et al., 2003) Atorvastatin ↓ CHD events
↓ Fatal and nonfatal stroke
↓ Total CV events
↓ Total coronary events

JUPITER (Ridker et al., 2008) Rosuvastatin ↓ CV events
↓ Fatal and nonfatal MI
↓ Revascularization
↓ Nonfatal stroke
↓ CV death

Secondary Prevention Trials

Coronary Drug Project (Canner et al., 1986; Coronary Drug 
Project Research Group, 1975)

Niacin ↓ Nonfatal Ml (at 6 years)
↓ Total mortality (at 15 years)

Stockholm Heart Study (Carlson & Rosenhamer, 1988) Clofibrate + niacin ↓ CHD mortality
↓ CHD death + nonfatal Ml
↓ Total mortality

4S Trial (Scandinavian Simvastatin Survival Study, 1991) Simvastatin ↓ CHD mortality
↓ CHD death + nonfatal Ml
↓ Revascularizations
↓ Total mortality
↓ Stroke

CARE (Sacks et al., 1996) Pravastatin ↓ CHD mortality
↓ CHD death + nonfatal Ml
↓ Revascularizations
↓ Stroke

HPS (Heart Protection Study Collaborative Group, 2002) Simvastatin ↓ Vascular events
↓ All cause mortality

PROVE-IT (Cannon et al., 2004) Pravastatin 40 mg vs. atorvastatin 80 mg ↓ CHD events + death

TNT (LaRosa et al., 2005) Atorvastatin ↓ CHD death + nonfatal Ml
↓ Resuscitated cardiac arrest
↓ Stroke

Angiographic Studies

CLAS (Blankenhorn et al., 1987) BAS + niacin ↓ Progression with medication
↑ Regression with medication

FATS (Brown et al., 1990) Statin and BAS ↓ Progression with medication
↑ Regression with medication

Statin and niacin ↓ Progression with medication
↑ Regression with medication

Lifestyle (Ornish et al., 1990) Diet + exercise ↓ Progression with medication
↑ Regression with medication

LCAS (West et al., 1996) Statin +/− BAS ↓ Progression with medication
↑ Regression with medication

REVERSAL (Nissen et al., 2004) Atorvastatin ↓ Progression with medication

a Many of the trials also included concomitant dietary therapy.
ASCOT-LLA, Anglo-Scandinavian Cardiac Outcomes Trial-Lipid Lowering Arm; BAS, bile acid sequestrants; CARE, Cholesterol and Recurrent Events Trial; CHD, 
coronary heart disease; CLAS, Cholesterol-Lowering Atherosclerosis Study; CV, cardiovascular; FATS, Familial Atherosclerosis Treatment Study; JUPITER, Justification 
for the Use of Statins in Primary Prevention: An Intervention Trial Evaluating Rosuvastatin; LCAS, Lipoprotein and Coronary Atherosclerosis Study; LRC-CPPT, Lipid 
Research Clinics Coronary Primary Prevention Trial; MI, myocardial infarction; PROVE-IT, Pravastatin or Atorvastatin Evaluation and Infection Therapy; REVERSAL, 
Reversal of Atherosclerosis with Aggressive Lipid Lowering; TNT, Treating to New Targets; WOSCOPS, The West of Scotland Coronary Prevention Study.

TABLE 9.9 Selected Major Lipid-Lowering Intervention Trials
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Angiographic Regression Trials

Another group of studies in patients with established CHD 
used angiography (see Table 9.9). The goal of these studies 
was to determine whether lipid-lowering interventions could 
retard progression and promote regression of coronary lesions. 
The findings of these trials indicate that by reducing choles-
terol, the rate of coronary lesion progression was slowed, and 
in some cases, regression was evident with changes in lumen 
size. An important benefit found was lesion stabilization and 
a decrease in CHD events. The lipid-lowering effects of an 
intervention are believed to reduce the lipid core of the unsta-
ble atherosclerotic lesion, rendering the lesion more stable 
and less likely to rupture and form a thrombus, producing an 
acute coronary event. These results support aggressive lipid-
lowering interventions in patients with angiographic evidence 
of atherosclerosis to prevent CHD events.

Pharmacotherapy

Diet should be considered the cornerstone of therapy for 
most forms of hyperlipidemia (discussed further in self-care 
section). Diet therapy alone, even in the most motivated 
persons, is frequently not sufficient to reduce cholesterol 
levels. As per the NCEP ATP III (Third Report of NCEP, 
2004; www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.
pdf),   pharmacotherapy should be instituted after an ade-
quate trial of diet therapy when the LDL-C level is 190 mg/
dL or more in patients without CHD or two other risk fac-
tors. In patients without CHD but with two or more risk 
factors, drug therapy should be considered when the LDL-C 
level is 160 mg/dL or more. Patients who have CHD or CHD 
risk equivalents and LDL-C levels above 100 mg/dL should 
receive drug therapy. In patients with established CHD who 
also have diabetes, metabolic syndrome, or poorly con-
trolled risk factors, drug therapy should be considered when 
the LDL-C level is 100 mg/dL or more with an LDL-C goal 
of <70 mg/dL (see Table 9.8). Drug therapy should always 
be in conjunction with dietary therapy.

At the time of the NCEP ATP III report, bile acid resins, 
niacin, and the HMG CoA reductase inhibitors (or statins) 
were the major drugs for cholesterol reduction. Since then, 
the cholesterol absorption inhibitor, ezetimibe, and omega 
3 fatty acids are also widely used in the treatment of hyper-
lipidemia. There are many efficacious agents from these 
major categories with varying cholesterol-reducing poten-
cies, no single agent is effective for all lipoprotein disorders, 
and all are associated with adverse effects and limitations. 
Available agents, dosage ranges, expected effects, and com-
ments are listed in Table 9.10.

The 2013 ACC/AHA guidelines (Stone et al., 2013; 
http://circ.ahajournals.org/content/early/2013/11/11/01.
cir.0000437738.63853.7a) identified four groups of indi-
viduals for which statin therapy is warranted and sup-
ported by randomized controlled trials. The first of the 
groups, classified as being of highest risk, have cardio-
vascular disease (MI, unstable angina, stroke, or periph-
eral vascular disease), and initiation of high-dose statin 

therapy is recommended. The second group of individuals 
considered at very high risk have an LDL-C ≥190 mg/dL 
and intensive statin therapy is also warranted. The third 
group of patients are those with diabetes (type 1 or type 
2) between the ages of 40 and 75 years, with LDL-C lev-
els between 70 and 189 mg/dL and without a history of 
atherosclerotic cardiovascular disease. Moderate- or high-
intensity statin therapy is recommended for this group. 
The fourth group of patients is between 40 and 75 years 
of age without a history of atherosclerotic cardiovascular 
disease or diabetes, with LDL-C levels of 70 to 189 mg/
dL, and an estimated 10-year risk of atherosclerotic car-
diovascular disease ≥7.5%, determined using the Pooled 
Cohort Equation (The CV risk calculator may be down-
loaded at: http://my.americanheart.org/cvriskcalculator). 
Statin intensity is outlined in Table 9.11.

HMG CoA Reductase Inhibitors (Statins)

Lovastatin, pravastatin, simvastatin, fluvastatin, atorvas-
tatin, rosuvastatin, and pitavastatin are enzyme inhibitors 
that interrupt the conversion of HMG CoA to mevalonate, 
the early rate-limiting step in the biosynthesis of cholesterol 
(see Figure 9.1). Lovastatin was the first available product 
and therefore is the most studied. Pravastatin, simvastatin, 
fluvastatin, atorvastatin, rosuvastatin, and pitavastatin have 
subsequently been approved for use in the United States. 
These agents significantly decrease cholesterol production 
and cause upregulation of LDL-C receptors, further enhanc-
ing the clearance of circulating LDL-C from the blood. 
Statins reduce triglycerides and increase HDL-C to varying 
degrees, depending on the agent and dose used. The ability 
of these medications to reduce LDL-C is dose dependent and 
log-linear; low doses produce marked reductions and larger 
doses produce less dramatic reductions. Fluvastatin appears 
to be the least potent of the statins but still can allow many 
patients to reach desired LDL-C goal as outlined in the NCEP 
ATP III guidelines. Rosuvastatin, pitavastatin, and atorvas-
tatin, are the more potent statins, whereby the lowest doses 
can provide as much as a 40% reduction in LDL-C. In addi-
tion, all three (rosuvastatin, pitavastatin, and atorvastatin) 
are effective in reducing triglyceride levels to a greater extent 
than the other statins and have long half-lives not restrict-
ing them to bedtime dosing as with the other statins (sim-
vastatin, fluvastatin, lovastatin, pravastatin). Differences in 
efficacies of the statins are summarized in Table 9.12.

The availability of statins has made control of hypercho-
lesterolemia easier to achieve. Several trials have shown that 
statins can slow the progression of CHD or cause regression 
of atherosclerosis. Primary and secondary prevention trials 
demonstrate that statins provide major benefits in patients, 
reducing the incidence of cardiac events and the mortality rate.

Statins are well tolerated by most patients and are 
the preferred cholesterol-lowering agent by many provid-
ers. Adverse events are usually mild and include headache 
and gastrointestinal symptoms. More serious but rare side 
effects include hepatotoxicity and myopathy. An elevation 
in liver transaminase enzymes is a dose-dependent effect 

http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.pdf
http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437738.63853.7a
http://my.americanheart.org/cvriskcalculator
http://www.nhlbi.nih.gov/guidelines/cholesterol/atp3full.pdf
http://circ.ahajournals.org/content/early/2013/11/11/01.cir.0000437738.63853.7a
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DRUG EFFECT ON LIPOPROTEINS DOSAGE RANGE

Bile Acid Sequestrants

Cholestyramine ↓ LDL-C, ↑ VLDL 4 g, divided doses (max: 24 g/d)

Colestipol ↓ LDL-C, ↑ VLDL Packets: 5 g, divided doses (max: 30 g/d)
Tabs: 2 g q12–24 hr (max: 16 g/d)

Colesevelam ↓ LDL-C, ↑ VLDL Tabs: 1.875 g (3 tablets) q12 hr (max: 3.75 g/d [6 tablets])
Suspension: 3.75 g (1 packet) q24 hr

Comments: Problems with patient adherence; higher doses are difficult to tolerate because of side effects. May bind coadministered drugs and impair 
absorption of fat-soluble vitamins. Dose titration recommended. Questran Light, Prevalite, and Flavored Colestid contain aspartame.

Nicotinic Acid

Niacin ER
Niacin IR

↓ LDL-C, ↓ VLDL, ↑ HDL-C
↓ LDL-C, ↓ VLDL, ↑ HDL-C

1,000–2,000 mg at bedtime
1–6 g/d

Comments: Problems with patient adherence; higher doses are difficult to tolerate because of side effects. Dose titration required. Many cautions/
contraindications. Must monitor liver enzymes. May administer aspirin 325 mg or NSAID 200 mg half hour prior to niacin dose to reduce flushing.

Statins

Lovastatin
Pravastatin
Simvastatin
Fluvastatin
Atorvastatin
Rosuvastatin
Pitavastatin

↓ LDL-C, ↓ VLDL, ↑ HDL-C
to varying degrees

10–80 mg qHS or BID
10–80 mg qHS
5–80 mg qHS
20–80 mg qHS
10–80 mg at any time of the day
5–40 mg at any time of the day
2–4 mg at any time of the day

Comments: Administer lovastatin with food to increase bioavailability. Higher doses may increase risk of hepatotoxicity and myopathy. Due to con-
cerns of myopathy/rhabdomyolysis, simvastatin 80 mg should be reserved for patients taking it chronically without any complaints of muscle pain.

Cholesterol Absorption Inhibitors

Ezetimibe ↓ LDL-C 10 mg daily

Fibric Acids

Gemfibrozil
Fenofibrate

↓ VLDL, ↓↑ LDL-C, ↑ HDL-C 600 mg BID
48–145 mg daily

Comments: Reserved for patients with hypertriglyceridemia. Drug interactions when coadministered with statin therapy, may be less with fenofibrate. 
Lower doses recommended for patients with renal impairment.

Omega-3 Fatty Acids

Omega-3-acid ethyl esters
Icosapent

↓ VLDL, ↓↑ LDL-C, ↑ HDL-C
↓ VLDL, ↓ LDL-C, ↑ HDL-C

4 g/d
4 g/d

Comments: Reserved for patients with triglyceride levels ≥500 mg/dL.

TABLE 9.10 Drug Therapy in Hyperlipidemia

seen in approximately 1% to 2% of patients (Bradford 
et al., 1991). After discontinuation of the drug, liver 
enzymes return to normal, and rechallenging at a lower 
dose would be acceptable. In 2012, the Food and Drug 
Administration advised against routine monitoring of liver 
enzymes and statin levels but now recommend liver enzyme 
tests be obtained prior to the initiation of statin therapy 

and repeated if symptoms suggesting hepatotoxicity arise 
(e.g., unusual fatigue, loss of appetite, abdominal pain, 
dark urine, or jaundice).

Myopathy is defined as an elevation of creatine phospho-
kinase (CPK) levels accompanied by symptoms (e.g., muscle 
aches and weakness). If the muscle pain is intolerable, statin 
therapy should be temporarily discontinued and once the 

BID, twice daily; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; NSAID, nonsteroidal anti-inflammatory drug; qHS, at 
bedtime; VLDL, very-low-density lipoprotein.
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Cholesterol Absorption Inhibitor

Ezetimibe selectively binds to the Niemann-Pick C1-like 1 
protein, preventing the absorption of biliary and dietary cho-
lesterol in the brush border of the small intestine. Ezetimibe 
has no effect on the absorption of lipid-soluble vitamins, bile 
acids, triglycerides, or fatty acids. It is indicated in primary 
hypercholesterolemia as adjunctive treatment to dietary mea-
sures for reduction in elevated total cholesterol, LDL-C, and 
apo B. Ezetimibe is also indicated as adjunctive therapy for 
sitosterol and campesterol reductions in patients with homo-
zygous familial sitosterolemia. Ezetimibe has been demon-
strated to be safe, effective, and comparable to low doses of 
statins. It reduces LDL-C by 18% and in combination with 
statin therapy it lowers LDL-C by an additional 12% to 25% 
(Merck, 2012c). Ezetimibe in combination with statin ther-
apy offers an alternative option in enhancing the lipid-lower-
ing potency of statins in those requiring high doses of statins 
or additional LDL-C lowering. Statin–ezetimibe combina-
tions have demonstrated great LDL-C percentage reductions 

muscle pain has resolved, a lower statin dose should be con-
sidered. If myopathy is associated with elevated CPK levels, 
>10 times the upper limit of normal, statin therapy needs to be 
discontinued and the risks and benefi ts of statin therapy need 
to be considered. Routine CPK levels are not recommended; 
however, baseline CPK levels are recommended in individuals 

HIGH-INTENSITY STATIN THERAPY MODERATE-INTENSITY STATIN THERAPY LOW-INTENSITY STATIN THERAPY

Daily dose lowers LDL-C on average, by 
approximately ≥50%

Daily dose lowers LDL-C on average, by 
approximately 30% to <50%

Daily dose lowers LDL-C on average, by 
<30%

Atorvastatin 80 mg
Rosuvastatin 20 mg

Atorvastatin 10 mg
Rosuvastatin 10 mg
Simvastatin 20–40 mg
Pravastatin 40 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg (twice daily)
Pitavastatin 2–4 mg

Simvastatin 10 mg
Pravastatin 10–20 mg
Lovastatin 20 mg
Fluvastatin 20–40 mg
Pitavastatin 1 mg

LDL-C, low-density lipoprotein cholesterol.
Source: Stone et al. (2013).

TABLE 9.11 High-, Moderate-, and Low-Intensity Statin Therapy

TABLE 9.12 Comparison of the Available Statins

DRUG DOSAGE LDL-C (%) HDL-C (%) TG (%)

Lovastatin
Lovastatin
Lovastatin
Lovastatin
Pravastatin
Pravastatin
Pravastatin
Pravastatin
Simvastatin
Simvastatin
Simvastatin
Simvastatin
Simvastatin
Atorvastatin
Atorvastatin
Atorvastatin
Atorvastatin
Rosuvastatin
Rosuvastatin
Rosuvastatin
Rosuvastatin
Pitavastatin
Pitavastatin
Pitavastatin
Fluvastatin
Fluvastatin
Fluvastatin

10 mg QPM
20 mg QPM
40 mg QPM
20 mg BID
10 mg QPM
20 mg QPM
40 mg QPM
80 mg QPM
 5 mg QPM
10 mg QPM
20 mg QPM
40 mg QPM
80 mg QPM
10 mg daily
20 mg daily
40 mg daily
80 mg daily
 5 mg daily
10 mg daily
20 mg daily
40 mg daily
 1 mg daily
 2 mg daily
 4 mg daily
20 mg QPM
40 mg QPM
40 mg BID

−21
−27
−31
−32
−22
−32
−34
−37
−26
−30
−38
−41
−47
−39
−43
−50
−60
−45
−52
−55
−63
−32
−36
−43
−22
−25
−35

+5
+6
+5
+2
+7
+2

+12
+3

+10
+12

+8
+9
+8
+6
+9
+6
+5

+13
+14

+8
+10

+8
+7
+5
+3
+4
+6

−10
+ 9
−8
−6

−15
−11
−24
−19
−12
−15
−19
−18
−24
−19
−26
−29
−37
−35
−10
−23
−28
−15
−19
−18
−12
−14
−18

QPM, every evening; BID, twice daily.
Source: AstraZeneca (2013); Bristol-Myers Squibb Company (2013); Kowa 
Pharmaceuticals (2012); Merck (2012a, b, and c); Novartis (2012); and Pfi zer 
Parke-Davis (2012).

considered at high risk (e.g., patients with renal disease, liver 
disease, polypharmacy, prior history of statin intolerance).

Statin labeling also includes information on poten-
tial blood sugar elevations and cognitive adverse events 
(e.g., memory loss, confusion), all of which are reversible. 
Furthermore, the FDA highlights that the cardiovascular 
benefi ts associated with statin therapy outweigh these small 
risks.

Rhabdomyolysis appears to occur more commonly 
when statin therapy is used in combination with 
other agents such as cyclosporine, erythromycin, 
gemfi brozil, and niacin and/or with concurrent 
renal disease. The exact mechanism for myopathy is 
not understood but may be related to the deple-
tion of ubiquinone (coenzyme Q).
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versus statin therapy alone (Merck, 2012c). Doubling statin 
doses yields only an additional 5% to 10% reduction in 
LDL-C and increases the incidence of adverse effects (e.g., 
hepatotoxicity, rhabdomyolysis); therefore, ezetimibe added 
on to statins is preferred to high statin doses. Ezetimibe has 
been demonstrated to be safe when administered to patients 
with HIV or renal insufficiency but cardiovascular morbid-
ity and mortality reduction have yet to be demonstrated 
(Kastelein et al., 2008; Rossebø et al., 2008).

Bile Acid Resins

Bile acid resins effectively lower LDL-C levels by 10% to 
30%. They have a strong safety record and were associ-
ated with a reduced CHD risk in the Coronary Primary 
Prevention Trial (Criqui, 1991; Lipid Research Clinics 
Program, 1984b). The major actions of these anion exchange 
resins are to bind or sequester bile acids in the intestine, 
interrupt the enterohepatic circulation of bile acids, and 
increase the excretion of cholesterol in the feces. In turn, the 
liver is stimulated to convert hepatocellular cholesterol into 
bile acids, which are further sequestered. As a result, there is 
an upregulation of LDL-C receptor synthesis and uptake of 
LDL-C, thus decreasing serum cholesterol levels. An increase 
in hepatic cholesterol biosynthesis may be accompanied by 
an increase in hepatic VLDL production, which may result 
in increased triglyceride levels. Bile acid resins are contrain-
dicated in patients with triglyceride levels exceeding 500 mg/
dL or those with bowel obstruction. Patients with homozy-
gous familial hypercholesterolemia cannot increase synthesis 
of LDL-C receptors; therefore, bile acid resins are typically 
ineffective for those patients. However, these agents are 
effective for most patients when used alone, and combining 
a drug that reduces hepatocellular cholesterol biosynthesis 
(statins) with a resin is considered synergistic and can cause 
upregulation of LDL-C receptors with enhanced clearance 
of cholesterol, resulting in dramatic reductions of cholesterol 
(Brown & Goldstein, 1986; Third Report of NCEP, 2002). 
Also, colesevelam is the first lipid-lowering agent approved 
for glycemic control in diabetics.

Resins reduce total and LDL-C in a dose-dependent 
manner. LDL-C levels are reduced by 10% to 30% (Lipid 
Research Clinics Program, 1984a) with a 20% reduc-
tion in coronary events (Lipid Research Clinics Program, 
1984b). However, side effects may also increase as the 
dose escalates; therefore, doses need to be titrated upward 
slowly. Patients should be started on a low dosage initially, 
with the dosage increased gradually and/or divided usu-
ally into two doses daily to minimize adverse effects. If 
the powder formulation is preferred, the patient should be 
instructed to mix the resin powder with a noncarbonated 
liquid or pulpy juice before administration; preparation 
of the whole daily dose can be done the night before and 
refrigerated to save time and increase palatability. Also, 
patients should mix the dose well and try to swallow it 
without engulfing air.

The major drawbacks of using the resins are their side 
effects, which often cause patients to discontinue therapy. 

Resin therapy frequently causes gastrointestinal complaints 
such as constipation, bloating, epigastric fullness, nausea, 
and flatulence (Lipid Research Clinics Program, 1984b). 
Because these agents have troublesome side effects and 
require frequent dosing and special preparation before 
administration, 40% of patients or more discontinue ther-
apy within 1 year (Andrade et al., 1995). Patients should 
increase their fluid and fiber intake and may use stool soft-
eners as needed to manage side effects. Other potential 
adverse effects include gastrointestinal obstruction and 
impaired absorption of fat-soluble vitamins A, D, E, and K. 
However, these occurrences are rare at typical doses used 
in the clinical setting and may occur only with high dos-
ages (e.g., 30 g/d cholestyramine). In addition, there are a 
number of potential drug interactions with resins: There 
is reduced absorption of medications such as warfarin, 
digoxin, thiazide diuretics, thyroxine, fat-soluble vitamins, 
and beta-blockers (colesevelam appears to be less likely to 
impact the absorption of other medications). Concurrent 
medications should be taken 1 hour before or 4 to 6 hours 
after the resin dose.

Niacin (Nicotinic Acid)

Niacin (vitamin B6) is a water-soluble B vitamin that may 
also be used for primary hypercholesterolemia as mono-
therapy or in combination with other available agents. 
At high doses, niacin improves levels of all serum lipids; 
in contrast, its metabolite, nicotinamide, has no effect 
on cholesterol. Niacin produces its effects on cholesterol 
by reducing hepatic synthesis of VLDL, thus causing a 
reduced synthesis of LDL-C. Triglyceride levels are also 
decreased, and HDL-C catabolism is reduced, resulting in 
increased levels. Because of its effects on cholesterol and 
triglycerides, niacin is commonly used for mixed hyperlip-
idemias or hypertriglyceridemia. Niacin lowers LDL-C lev-
els by approximately 15% to 30% and triglyceride levels 
by approximately 30% to 60% and increases HDL-C lev-
els by approximately 20% to 35% (Coronary Drug Project 
Research Group, 1975; Drood, Zimetbaum, & Frishman, 
1991; Keenan et al., 1991; McKenney, Proctor, Harris, & 
Chinchili, 1994). When niacin is used in combination with 
a resin, studies have revealed even more dramatic improve-
ments in all serum lipids (Blankenhorn et al., 1987; Brown 
et al., 1990). Benefits of niacin monotherapy were seen in 
the Coronary Drug Project Study, which demonstrated a 
reduced rate of MI and a decrease in the mortality rate 
(Coronary Drug Project Research Group, 1975). The  
Atherothrombosis Intervention in Metabolic Syndrome 
With Low HDL/High Triglycerides: Impact on Global 
Health Outcomes (AIM-HIGH) study was terminated 18 
months earlier than planned due to the lack of benefit with 
high-dose extended-release (ER) niacin therapy. Niacin 
ER demonstrated no additional benefit in reducing cardio-
vascular events in patients with established CHD at their 
LDL-C goal when added to statin therapy. The study also 
demonstrated a small increase in ischemic strokes (AIM-
HIGH Investigators, 2011).
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Dosages of crystalline niacin should be started very low 
at approximately 100 mg twice daily and titrated every 3 
to 7 days (in increments of 200–300 mg up to 3,000 mg) as 
tolerated. Patients will often need 2,000 to 3,000 mg/d for 
suffi cient effi cacy. Long-acting niacin should also be titrated 
from 250 mg twice daily up to 2,000 mg and ER niacin 
should be titrated from 500 mg/d to a maximum dose of 
2,000 mg. It is recommended to start therapy at the begin-
ning of a weekend so that the patient may experience the 
effects of the fi rst several doses at home rather than at work.

Similar to the bile acid sequestrants, patients need to be 
thoroughly educated about the anticipated side effects of 
niacin and the benefi ts of therapy. They should be encour-
aged to actively participate in their therapeutic plan and dis-
cuss concerns with their provider.

Fibric Acid Derivatives

Gemfi brozil and fenofi brate are primarily used for their abil-
ity to lower triglyceride levels. In patients with dysbetalipo-
proteinemia or those at risk of pancreatitis with triglyceride 
levels above 500 mg/dL, fi brates are considered fi rst-line 
agents. Gemfi brozil, used in combination with dietary ther-
apy in the Helsinki Heart Study, was associated with a reduc-
tion in CHD deaths and nonfatal MI (Frick et al., 1987).

Fibrates exert their effects by increasing the activity of 
LPL, thus increasing VLDL catabolism. Fibrates also reduce 
the secretion of VLDL from the liver, reduce cholesterol bio-
synthesis, and promote cholesterol secretion into the bile 
(Grundy & Vega, 1987; Saku, Gartside, Hynd, & Kashyap, 
1985). Fibrates lower triglyceride levels by approximately 
20% to 50% and raise HDL-C levels by 10% to 15% in 
patients with hypertriglyceridemia (Mänttäri et al., 1990; 
Miller, Bachorik, McCrindle, & Kwiterovich, 1993; Rubins 
& Robins, 1992). In patients with mixed lipid elevations who 
are diabetic, fi brates are particularly useful because niacin 
may worsen glucose intolerance. The LDL-C lowering effect 
of fi brates may be limited to patients with isolated hypercho-
lesterolemia (Hunninghake & Peters, 1987; Manninen et al., 
1989; Mänttäri et al., 1990), but their role in this population 
is limited. Fenofi brate is the preferred fi brate because, unlike 
gemfi brozil, it does not compete for the glucoronidation pro-
cess and is safer to use in combination with statin therapy.

In general, fi brates are well tolerated in patients. They 
may be associated with gastrointestinal side effects. Fibrate 

Many providers are hesitant to prescribe niacin because 
of its frequent, bothersome side effects. Vasodilation, caus-
ing cutaneous fl ushing and itching, is common and appears 
to be prostaglandin mediated. Flushing may be related to 
the rising serum concentrations of niacin; sustained-release 
preparations may alleviate these complaints. Patients can 
take niacin with meals and aspirin 325 mg or ibuprofen 
200 mg 30 to 60 minutes before each dose to reduce these 
effects as well as to reduce gastrointestinal symptoms (e.g., 
dyspepsia, nausea, or activation of a peptic ulcer). Patients 
should avoid alcoholic beverages and hot drinks with niacin 
because they may contribute to vasodilation and fl ushing. 
Niacin can also cause elevation of uric acid levels, precip-
itating gout, and may cause glucose intolerance, which is 
problematic predominantly in persons with prediabetes or 
uncontrolled diabetes. Table 9.13 lists the contraindications 
to niacin therapy; however, some of the listed comorbid 
states can be considered relative contraindications.

Hepatotoxicity is a major concern with niacin therapy. 
This adverse effect seems to occur more with sustained-
release niacin products and is likely to be dose dependent, 
occurring at dosages above 1,500 mg/d (McKenney et al., 
1994). It may occur more often when there are abrupt 
increases in dose or when patients are switched from regular 
niacin to a sustained-release product without reducing the 
dose. Sustained-release niacin in about half the dose of regu-
lar niacin gives equivalent effi cacy in reducing LDL-C levels 
(Brown, 1995). Hepatotoxicity is manifested by an eleva-
tion in liver transaminase enzymes and may be accompanied 
by fatigue, anorexia, and nausea. Liver transaminase levels 
should be monitored before niacin therapy and every 6 to 8 
weeks for the fi rst year of therapy, after dose changes, and 
periodically thereafter. Patients who experience mild liver 
enzyme elevations can have their dose reduced or can tem-
porarily discontinue the drug. Discontinuation of therapy is 
warranted when liver transaminase levels remain elevated 
to more than three times pretreatment levels. 

Niacin is available in three formulations: immediate, 
long acting, and sustained release. The immediate release 
may cause the most fl ushing but the least hepatotoxic, out 
of the three formulations, and is administered two to three 
times daily. The long-acting niacin has the least fl ushing but 
the most prevalent in causing liver toxicity, as it is released 
over a longer period of time, resulting in formation of toxic 

metabolites. ER niacin is available by prescription only and 
its claim to fame is limited fl ushing and reduced risk of 
hepatotoxicity. It falls in between the immediate and long-
acting niacin formulations.

TABLE 9.13 Contraindications to Niacin Therapy

Active liver disease
Peptic ulcer disease
Severe hypotension
Arterial bleeding
Hypersensitivity
Chronic liver diseasea

Signifi cant glucose intolerance, diabetes mellitusa

Gouta

Hyperuricemia

a Relative contraindication.

When niacin is used in combination with HMG CoA 
reductase inhibitors or fi bric acids, there may be an 
increased incidence of myopathy.

 C L I N I C A L  W A R N I N G :!
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the patient because it requires not only changes in diet but 
also changes in the patient’s normal eating habits (e.g., eat-
ing on the run, eating at restaurants, preparing meals).

The typical American diet consists of excessive fat and 
cholesterol intake for normal patients, not to mention 
those with lipid abnormalities. The rationale for dietary 
therapy is based on the overproduction of VLDL and LDL-
C. Excessive cholesterol intake with saturated fatty acids 
results in decreased hepatic clearance of LDL-C and deposi-
tion in tissues.

Lipid-lowering therapy is considered after 3 months 
of therapeutic lifestyle changes (TLC) in those anticipated 
to achieve their respective LDL-C goal with TLC alone. 
TLC should be encouraged in conjunction with drug ther-
apy even if optimal reductions in cholesterol are expected. 
Patients need to be thoroughly counseled and encouraged to 
participate in their treatment. Patient education for dietary 
therapy may best be implemented with the help of a dieti-
tian, who can teach patients how to count calories and 
grams of fat, read food labels, and prepare meals, as well as 
provide general instruction on how to select low-fat foods. 
Dietary therapy may provide benefits for the patient beyond 
the scope of hyperlipidemia, and simply treating laboratory 
values (total cholesterol, LDL-C) should be discouraged. 
Dietary therapy should decrease the patient’s weight as well, 
especially in conjunction with exercise. Minor to moderate 
weight loss has been reported to double the LDL-C reduc-
tions achieved with a low-fat diet alone (Lichtenstein et al., 
2006). Weight loss should also reduce triglyceride levels and 
raise HDL cholesterol levels, as well as reduce the risk of 
developing hypertension and diabetes (Lichtenstein et al., 
2006). Exercise programs should be individualized for each 
patient. A more detailed overview of lifestyle modifications 
may be found in the ATP III report (Third Report of NCEP, 
2002; www.nhlbi.nih.gov/guidelines/cholesterol/).

Some patients are more responsive to dietary therapy 
than others for a variety of reasons; so deviations from 
predicted reductions should be expected. Unfortunately, 
patients may participate in dietary therapy for the short 
term only, as many Americans do not maintain diets to 
lose weight. Because these low-fat diets are often necessary 

use may lead to the formation of cholesterol gallstones 
and myositis. Myopathy may occur with fibrate use; this 
occurs more frequently when coadministered with a statin, 
predominantly when gemfibrozil is used concurrently. CPK 
elevations and accompanying muscle symptoms support the 
diagnosis.

Omega-3 Fatty Acids

Prescription omega-3 fatty acids (fish oil) consist of ethyl 
ester eicosapentaenoic acid (EPA) and docosahexaenoic acid 
(DHA) and can lower triglyceride levels by as much as 50% 
with the administration of 8 g daily. Omega-3 fatty acids 
are reserved for patients with triglyceride levels exceeding 
or equal to 500 mg/dL.

Similar to fibrates, omega-3 fatty acids are thought to 
lower triglycerides by enhancing the activity of LPL thus 
reducing triglyceride production. Omega-3 fatty acids have 
a favorable side effect profile limited to dyspepsia and eruc-
tation. A prescription formulation of omega-3-acid ethyl 
esters is available. It contains 1,000 mg of purified EPA/
DHA per capsule. It has the potential to raise LDL-C levels 
by as much as 45% as a result of the DHA component. 
Icosapent ethyl capsules are also available by prescrip-
tion. They contain 96% of EPA per 1 g capsule with no 
DHA component and lower triglycerides without adversely 
impacting the LDL-C levels.

Hyperlipidemia in Women

CHD is the leading cause of death in women as well as men. 
The risk of CHD increases progressively after menopause. 
In general, women, particularly premenopausal women, are 
at a lesser risk of CHD than men of an equivalent age. In 
premenopausal women, drug therapy for hyperlipidemia 
should generally be delayed if possible. Also caution should 
be employed when considering lipid-lowering therapy, spe-
cifically statin therapy in women of childbearing age. Forms 
of contraceptives (condoms, diaphragm, oral/patch/injec-
tion contraceptives, vaginal ring, or implantable devices) 
must be encouraged if statin therapy is warranted.

 n TEACHING AND SELF-CARE

Dietary Therapy and Lifestyle Modifications

Diet should be considered the cornerstone of therapy for most 
forms of hyperlipidemia. The International Atherosclerosis 
Society (2013) position paper places primary emphasis on 
lifestyle modification and secondary emphasis on drug ther-
apy. Dietary therapy modification reduces LDL-C to vary-
ing degrees (Table 9.14). In many patients, dietary therapy 
alone is insufficient and pharmacological therapy needs to 
be added. Primary care providers must keep in mind that 
nondrug therapy is considered a lifestyle modification for 

TABLE 9.14 Dietary Therapy for Hyperlipidemia

DIETARY  
COMPONENT

DIETARY  
MODIFICATION

ESTIMATED LDL-C  
REDUCTION (%)

Saturated fat <7% of calories <8–10

Dietary cholesterol <200 mg/d 3–5

Weight reduction 10 pounds 5–8

Other LDL-C-Lowering Options

Viscous fiber 5–10 g/d 3–5

Plant sterol/stanols 2 g/d 6–15
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of Medicine, 365, 2255–2267.

indefi nitely to sustain benefi ts, encouragement from all the 
patient’s health care providers should be advocated. To 
achieve optimal and sustained cholesterol reductions from 
nondrug therapy, the patient may need positive reinforce-
ment and education throughout treatment. The benefi ts of 
reducing cholesterol (e.g., morbidity, mortality) should be 
emphasized.

Dietary therapy works adjunctively with other risk fac-
tor interventions such as smoking cessation and treatment of 
hypertension. Also, if drug therapy is needed, the cholesterol 
lowering that is achieved from diet will be additive, therefore 
permitting the use of lower, less toxic, and less expensive 
doses of lipid-lowering agents. Assessment of dietary therapy 
can be done with a dietary assessment instrument described 
in the NCEP report (Third Report of NCEP, 2002).

For patients who have been treated with dietary therapy 
and whose LDL-C levels fall between their goal level and 
the threshold to initiate drug therapy, clinical judgment is 
required. Similarly, if the use of one medication lowers the 
LDL-C level to this range, clinical judgment is required as 
to whether to add a second drug. However, with the avail-
ability of the highly potent LDL-C-reducing statins, many 
patients can reach their goal with monotherapy.

 n COMMUNITY RESOURCES

 n American Heart Association, 7272 Greenville Avenue, 
Dallas, TX 75231 (1-800-AHA-USA1); www.heart
.org

 n National Heart, Lung, and Blood Institute, Building 
31, Room 5A52, 31 Center Drive MSC 2486, 
Bethesda, MD 20892 (301-592-8572); www.nhlbi
.nih.gov

 n Third Report of the Expert Panel on Detection, 
Evaluation, and Treatment of High Blood Cholesterol 
in Adults (Adult Treatment Panel III); www.nhlbi
.nih.gov/guidelines/cholesterol/

 n SUMMARY

The association between hypercholesterolemia and CHD 
has clearly been established. Patients with (secondary pre-
vention) and without (primary prevention) CHD who have 
elevated cholesterol levels and/or the metabolic syndrome 
need to be identifi ed and evaluated by primary care provid-
ers to ensure appropriate treatment. Aggressive treatment 
of hypercholesterolemia results in fewer patients developing 
CHD, coronary events, and the need for revascularization 
procedures.

An interprofessional approach to treatment is required 
to provide a satisfactory outcome. Dietary therapy and life-
style modifi cations are the initial therapy for patients with 
high blood cholesterol levels. Patients need to be counseled 
and given positive reinforcement if optimal outcomes are 

expected. Pharmacotherapy may be used if nonpharma-
cological interventions do not produce the desired results 
or individuals fall among the four groups described in the 
ACC/AHA 2013 guidelines, warranting moderate to inten-
sive statin initiation. The HMG CoA reductase inhibitors, 
bile acid sequestrants, niacin, ezetimibe, and omega-3 
fatty acids are considered the major lipid-lowering drugs. 
The decision to initiate pharmacological agents should be 
patient specifi c and should involve a complete analysis of 
each patient’s history and clinical status.

Clinical Pearls
 n Primary care providers should evaluate the 

hyperlipidemic patient’s current medications and 
identify those drugs that may be contributing to 
the dyslipidemic state. When possible, these medi-
cations should be substituted for those that have a 
positive or neutral lipid effect.

 n For patients aged 40 to 75 years without a history 
of cardiovascular disease or diabetes, their 10-year 
atherosclerotic cardiovascular disease risk should 
be recalculated every 4 to 6 years to determine if 
statin therapy should be recommended.

 n Dietary therapy may provide benefi ts to patients 
whose laboratory values may or may not refl ect 
hyperlipidemia. The recommendation for dietary 
therapy, therefore, should not be based solely on 
the patient’s laboratory values.

 n It is important to assess the patient’s current 
dietary habits, as they may already be participat-
ing in the recommended diet.

 n Patients who experience fl ushing with niacin may 
reduce this effect by taking the niacin with meals 
and aspirin 325 mg or ibuprofen 200 mg 30 to 
60 minutes prior to each dose.

 n The primary care provider and patient should 
identify the best time to initiate niacin therapy to 
assure that the patient’s life and work schedule 
will be best able to accommodate any discomfort 
the patient may experience.

 n The LDL-C lowering effects of fi brates 
may be limited to patients with isolated 
hypercholesterolemia.

 n In premenopausal women with hyperlipidemia 
and no coexisting risk factors, drug therapy should 
be delayed.

http://www.heart.org
http://www.nhlbi.nih.gov
http://www.nhlbi.nih.gov
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H eart Failure
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H  eart failure is a public health problem of enormous and 
growing signifi cance. It affects more than 5 million people 
in the U nited States. As the population ages and the inci-
dence of patients surviving other symptomatic cardiac dis-
eases such as myocardial infarction (MI) continues to rise, 
the incidence of h   eart failure and its mortality rate will con-
tinue to increase. H  eart failure is the only cardiovascular 
disease that is increasing in prevalence.

The m anagement of h   eart failure has become one of the 
most challenging problems confronting our health c are sys-
tem today. Each year, the U nited States spends nearly $32 
billion in managing patients with h    eart failure, with pro-
jected increases of 120% to $70 billion per year by 2030 
(G  o et al., 2013).

T reatment of h   eart failure is no longer confi ned to symp-
tom relief. Because the underlying etiologies that contribute 
to ventricular dysfunction may progress independently from 
the development of symptoms, t reatment to prevent and 
delay the progression of the disease is equally important. 
This c hapter discusses the p  athophysiology and t reatment 
of h   eart failure, with emphasis on l ong-term m anagement 
and patient education to prevent exacerbation and delay the 
disease progression to improve a patient’s quality of l ife.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

Functional Anatomy of the H eart

The h eart is a f our-chambered structure consisting of two 
atria and two ventricles. The atria are relatively t hin-walled, 
l ow-pressure chambers that lie superior to the ventricles. 
Their primary function is to act as a reservoir, fi lling their 
respective ventricle s. The ventr icles  are t hick-walled cham-
bers that function at higher pressures and pump blood from 
the h eart into the respective great vessels. The atria and ven-
tricles are more specifi cally identifi ed as either right or left, 
according to their orientation in the chest. The right atrium 
and ventricle receive deoxygenated blood as it returns from 
the body. The right ventricle then pumps this blood to the 
lungs through the pulmonary artery. After the blood is 

oxygenated in the lungs, it returns via the pulmonary veins 
to the left atrium and is then pumped out to the rest of 
the body by the left ventricle via the aorta. The circulatory 
system thus consists of two circuits in series, the pulmonary 
and systemic, through which the blood sequentially fl ows.

The unidirectional blood fl ow is maintained by the four 
valves located in the h eart. These valves allow the forward 
fl ow of blood and when closed prevent retrograde fl ow. The 
two a trioventricular valves, m itral and tricuspid, in the right 
and the left sides of the h eart respectively, separate the ven-
tricles from their respective atria. The s emilunar valves, aor-
tic and p ulmonic, divide the ventricles from their respective 
great vessel. The left ventricle is separated from the aorta 
by the aortic valve; the right ventricle is separated from the 
pulmonary artery by the p ulmonic valve.

Cardiac P hysiology and H  emodynamics

The primary physiological function of the h eart is to pump 
blood to supply oxygen and nutrients to the different body 
organ systems. Stroke volume is the volume of blood pumped 
per beat by each ventricle. Cardiac output is the volume of 
blood pumped per minute. Cardiac output and stroke vol-
ume are therefore related by the following equation:

Cardiac output (mL/min) = Stroke volume (mL/beat) 
             × Heart rate (beats/min)

Stroke volume is regulated by three variables: the end-
diastolic volume (EDV), the mean aortic or arterial blood 
pressure, and   the contractility of    the ventricles. The EDV 
is the amount of blood in the ventricles just before contrac-
tion. Becau  se this is a workload imposed on the ventricles 
before contr acting, it is clinically referred to as the preload. 
Arterial pressure represents an impedance to the ejection of 
blood from the ventricles, or an afterload imposed on the 
ventricles after contraction has begun. The stroke  volume 
is directly proportional to the prelo ad and contractility but 
inversely proportional to the afterload.

The portion of the EDV that is ejected (the ejection frac-
tion or  EF) against a given afterload    depends on the strength 
  of ventricular contra  ction. Normally, con traction strength is 
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In the presence of a primary abnormality in myocardial 
contractility or excessive hemodynamic stresses, the heart 
relies on three major adaptive mechanisms in attempts to 
maintain cardiac output:

 n The Frank–Starling mechanism, in which an increase 
in preload brought about in part by salt and water 
retention helps sustain cardiac performance (stroke 
volume is directly proportional to preload)

 n Increased release of catecholamines by adrenergic 
cardiac nerves and the adrenal medulla activation of 
the renin–angiotensin–aldosterone system, and other 
neurohormonal adjustments that act to  maintain 
arterial pressure and vital organ perfusion

 n Myocyte hypertrophy with or without chamber dila-
tation, in which left ventricular mass is increased in 
an attempt to enhance contractility

Figure 10.1 illustrates the interactions of the different com-
pensatory mechanisms in heart failure.

Initially, these mechanisms can maintain cardiac output, 
arterial blood pressure, and organ perfusion, but they may 
also exert more stress on the already injured myocardium. 
Therefore, in the later phase of the disease, such compen-
satory mechanisms actually contribute to the worsening 
of symptoms. Table 10.2 illustrates the short-term and the 
long-term responses of the impaired myocardium to these 
compensatory mechanisms.

Hemodynamic Compensatory Mechanisms  
in Heart Failure

In the early phase of heart failure, activation of the sympa-
thetic nervous system increases both the heart rate and the 
contractile force, thus increasing cardiac output. However, an 
important cardiac compensatory mechanism called myocar-
dial remodeling, which occurs during myocardial injury and 
in a state of enhanced sympathetic nervous activities, may be 
both adaptive and maladaptive (Francis, 2001; Zipes, Libby, 
Bonow, & Braunwald, 2005). Unlike skeletal muscle cells, 
myocardial cells cannot divide to increase their numbers, but 
they undergo remodeling by which they increase in length or 
volume (dilatation and hypertrophy). Early in heart failure, 
dilatation and hypertrophy may enhance contraction, but 
chronically they often worsen cardiac damage. In addition, 
dilatation of heart chambers leads to an increase in myocar-
dial wall stress, which is one of the determinants of myocar-
dial oxygen demand and supply imbalance. Hypertrophy, if 
severe and long-standing, leads to loss of contractile force.

Neurohormonal Compensatory Mechanisms 
in Heart Failure

One of the most significant compensatory mechanisms of 
heart failure is the activation of certain endogenous neu-
rohormones. Reduction of cardiac output stimulates other 
body systems to try to maintain normal blood pressure and 
organ perfusion. The major neurohormonal systems that 

sufficient to eject two thirds of the EDV with each heart beat. 
In a healthy heart, this fraction remains relatively constant, 
even with an increase in EDV. This implies that the strength of 
ventricular contraction must increase as the EDV increases in 
a normal heart. Such intrinsic control of contractile strength 
was first described by two physiologists, Frank and Starling, 
and thus is named the Frank–Starling law of the heart.

The other factor that controls cardiac output is the heart 
rate. Heart rate is regulated by the autonomic nervous sys-
tem. Stimulation of the sympathetic nervous endings in the 
musculature of the atria and ventricles increases the strength 
of contraction (positive inotropic effect) and decreases 
slightly the time spent in systole. In contrast, enhancing the 
effect of the parasympathetic nervous system decreases car-
diac rate and contractility.

Pathophysiology of Heart Failure

The pathophysiology of heart failure begins with myocardial 
cell damage caused by etiologies such as ischemic heart dis-
ease and hypertension. Table 10.1 details the causes of heart 
failure (Yancy et al., 2013). As myocardial damage becomes 
significant, either myocardial contractility decreases or the 
left ventricle stiffens and is unable to fill to full capacity. 
Both of these conditions lead to a decrease in cardiac output 
and intraventricular pressure increases to the point where 
body organ perfusion and functions are compromised. In 
the left ventricle, an increase in diastolic pressure leads to 
a rise in pressure in the pulmonary circulation. This causes 
pulmonary edema and prevents proper oxygenation of the 
blood, leading to dyspnea. In the right ventricle, an increase 
in diastolic pressure leads to an elevation of venous pres-
sure, resulting in peripheral edema.

 n Ischemic cardiomyopathy
 l Coronary artery disease

 n Nonischemic, dilated cardiomyopathy
 l Hypertension
 l Valvular heart disease
 l Infectious etiologies
 l Toxic cardiomyopathy

 – Alcohol
 – Cocaine
 – Cardiotoxicity related to chemotherapy (e.g., doxorubicin)
 – Other cardiotoxins (e.g., ephedra, anabolic steroids)

 l Tachycardia induced
 l Cardiomyopathy from inflammation

 –  Rheumatologic disorders (e.g., systemic lupus erythemato-
sus, scleroderma)

 – Peripartum cardiomyopathy
 – Iron overload
 – Amyloidosis
 – Cardiac sarcoidosis

 l Genetic defects/familial cardiomyopathy
 l Obesity
 l Diabetes mellitus

TABLE 10.1 Etiologies of Heart Failure
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RENIN–ANGIOTENSIN SYSTEM

In states of low cardiac output, th   e renin–angiote  nsin– 
aldosterone system is activated (Ma, Kam, Yan, & 
Lam, 2010)  . This acts in concert with the activated adren-
er  gic   nervo  us–adre nal medullary system to maintain arte-
rial pressure. Renin is re leased by the ki dneys in response 
to reduced blood fl ow. Renin c onverts angiotensinogen to 
angiotensin I in the circulation. Angiote nsin I circulat es to 
the lungs and  other tissues, where angiotensin- converting 
enz yme (ACE) converts it to angiotensin II. Angioten   sin II is 
a potent vasoconstric  tor and therefore si gnifi cantly   incr eases 
afterl oad. Aldosterone production is also increased by angio-
tensin II. Aldo sterone has  potent sodium-retaining proper-
ties and cont ributes to t  he g eneral volume overload   state of 
heart failure. Finally, angiotensin II plays an important role 
in the stimu   lation of the cell growt h and develo  pment that 
leads to myocyte hypertrophy of the heart (Figure 10.2).

NATRIURETIC  PEPTID ES

Atrial natri uret ic peptide (A NP) is produced by the at rial tis-
sue of the he  art. Brain natriuretic pepti   de (BNP) is produced 

regulate these compensatory mechanisms are the s ympa-
thetic nervous system, the renin–angiotensin–aldosterone 
system, and the natriuretic peptides.

SYMPATH  ETIC NERVOUS SYSTEM

Plasma norepinephrine leve ls are increased in heart failure 
(Latini et al., 2004).  With such activation of the sympatheti   c 
nervous syste   m, there is an initial increase in cardiac contrac-
tility. Vasoconstriction also occurs and afterload increases. 
As mentioned, this is intended to enhance cardiac outp ut and 
maintain vital organ perfusion. Chronically, however, this 
leads to an increase in systemic vascular resistance and adds 
to the strain of a failing heart. Increasing afterload leads to a 
decrease in forward blood fl ow to pe rfuse the body’s o rgan 
systems. Decreased forwar d fl ow in turn results in a backup 
of venous blood returning to the heart, or increased preload. 
Vasoconstriction also leads to a reduction of  blood fl ow to the 
kidneys, which stimulates the retention of sodium and water to 
compensate for the perceived lack of blood volume. Such  reten-
tion of fl uid and water does not improve stoke volume; rather, 
it contributes to the congestive symptoms of heart failure.

  FIGURE 10.1 

P  athophysiology of h   eart 
 failure. 
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TABLE 10.2 S  hort-Term and L  ong-Term Responses of I mpaired Myocardium to D ifferent Compensatory Mechanisms

 SHORT-TERM  EFFECTS  LONG-TERM  EFFECTS

 Frank– Starling mechanisms: salt and water 
retention (  renin–angiotensin activation)

Increases preload Causes peripheral and pulmonary congestion

Sympathetic nervous stimulation Maintains blood pressure and organ 
perfusion by vasoconstriction

Increases energy expenditure;  long-term 
stimulation also leads to desensitization of 
adrenergic receptors

Myocardial hypertrophy May enhance con traction Deterioration and death of cardiac cells
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The management of heart failure patients exerts a heavy 
e  conomic burden on soci ety. Annually,    more than 1 mil-
lion patients are admitted to the hospital for heart failure 
management, accounting for a total Medicare expenditure 
excee   ding $17 billi on annually. Mortality and readmiss ion 
rates following a heart failure hospitalization remain high, 
with nearly 1 in 4 patients read   mitted to hospital within 
30 days of discharge. As prevention of hospitalization and 
readmission has become a national priority, there is a grow-
ing fi scal imperative to develop strategies to improve the 
transition from hospital to home and provide more effective 
ambulatory heart  failure management.

 n DIAGNOSTIC CRITERIA

Heart failure is characterize   d by a pathoph ysiological  state 
in which the h  eart cannot provide adequate forward  cardiac 
output to meet the perfusion  and oxygenation requirements 
of the body organs and tissues. Although the etiologies of 
heart failure are numerous, the majority of cases can be 
classifi ed as eith   er heart failure with reduced ejection frac-
tion (HFrEF), also referred to as s     ystolic heart failure, in 
w  hich there is impai   red cardiac contractility; or heart f   ail-
ure with preserved ejection fraction (HFpEF), also referred 
to as     diastolic heart failure, in   which decreased com   pliance 
of the heart (manifesting as t   he heart’s inability to relax) 
impairs ventricular fi  lling. Distinguishing between these 
disorders is important clinically because they are managed 
differently. Nevertheless, there is common symptomatol-
ogy, including fatigue, shortness of breath at rest, dyspnea 
on  exertion, peripheral/pulmonary edema, and weight gain 
caused by  fl uid retention and congestion.

HFrEF is characterized by a dilated left ventricu-
lar chamber with a poorly contracting left ventricle and 

by  the ventricular tissu e. Secr etion  of ANP and BNP is reg   u-
lated by wall tension; therefore, their levels are incre   ased 
in    chronic heart failure (Zipes et al., 2005). ANP and BNP 
are counterregulatory hormo   nes that oppos e   the action of 
many o  f the va   soconstr icting and salt- and water-retaining 
effects of the renin–angiote nsin–aldosterone system. ANP 
and BNP act as vas odilating agent  s, suppress the forma-
tion of renin, an  d enhanc   e the excre tion of salt and water. 
However, because of the ir relatively weak action and short 
duration of effect, they cannot totally reverse the detrimen-
tal effects of the renin–angiotensin–aldosterone system and 
the sympathetic sys tems.

 n EPIDEMIOL  OGY

More than 5 million Americans suffer from heart failure 
and more than 650,000 new cases are dia gnosed each year 
(Go e   t al., 2013). Despite recent advances in the manage-
ment of heart failur  e, both surgical and pharmacological, 
the mortali ty rate of thi   s disease remains high. The 5-year 
mortality rate is approximately 50%. The increasing aver-
age age of t he American population and the longer survival 
of people with other cardiac an d comorbid diseases who 
subsequently develop heart failure at an older age ad d to 
the rapid increase in heart failure pr   evalence. Race-specifi c 
differences refl ected a higher inci   dence of heart failure 
for  African Americans, followed by Hispanic, White, and 
Chine   se Americans. The  risk of  developing heart failur e 
before a ge 50 years  is high er in African Americans than 
White   s. This increased risk in African Americans is  refl ec-
ti ve of differenc e in risk factors such as hyper tension,  
obesity, and diabetes mellitus, as well as differences in 
so cioeconomic status (Go et a l., 2013).

F  IGURE 10.2 

Th e re  nin–angiotensin–
aldosterone system.

Vasoconstriction

Aldosterone
secretion

Sodium retention, increased blood volume,
increased blood pressure

Angiotensinogen

Angiotensin I

Renin release
Decrease renal perfusion, sodium
depletion, decrease blood volume,
increase sympathetic activity

Bradykinin

Angiotensin
converting

enzyme

Inactive
peptides

Angiotensin II

Angiotensin III



138      UNIT II: Cardiovascular Conditions

or gastrointestinal diseases. A complete medication history is 
also important to obtain. Table 10.4 lists some common med-
ications that may cause or exacerbate heart failure symptoms.

Symptoms suggestive of heart failure include:

 n Decreased exercise tolerance
 n Dyspnea on exertion
 n Peripheral edema or ascites
 n Orthopnea
 n Paroxysmal nocturnal dyspnea
 n Unexplained confusion or altered mental status in 
an elderly patient (as a result of decreased cerebral 
perfusion)

 n Abdominal symptoms associated with ascites or 
hepatic engorgement (e.g., nausea, abdominal pain, 
or early satiety)

If symptoms of progressive dyspnea, orthopnea, or 
paroxysmal nocturnal dyspnea are present in conjunction 
with a past cardiac history, the likelihood that the patient 
has heart failure dramatically increases. Patients with heart 
failure should be evaluated for activity tolerance, dyspnea, 

usually a thinned ventricular wall, ultimately producing a 
reduced left ventricular EF (≤40%; Yancy et al., 2013). In 
patients with HFpEF, the left ventricular chamber size may 
not increase and the wall thickness is usually enhanced. 
The most important diagnostic criterion for distinguish-
ing HFrEF and HFpEF is the left ventricular EF. Patients 
with HFpEF may have a normal or increased left ventricu-
lar EF. Table 10.3 summarizes the major characteristics 
and diagnostic criteria of HFrEF and HFpEF.

 n HISTORY AND PHYSICAL EXAMINATION

Obtaining a complete medical history is extremely important 
in diagnosing heart failure. Identifying other health conditions 
or behaviors that may accelerate the progression of heart fail-
ure is necessary for effective management. Patients should be 
questioned about a previous history of angina or the equiv-
alent (such as flash pulmonary edema); MI; hypertension; 
other heart diseases; diabetes; and renal, pulmonary, thyroid, 

HEART FAILURE WITH REDUCED EJECTION  
FRACTION (HFrEF)

HEART FAILURE WITH PRESERVED  
EJECTION FRACTION (HFpEF)

Symptoms Fatigue, shortness of breath, dyspnea on exertion, pulmo-
nary or peripheral congestion, fluid retention

Similar to HFrEF

Left ventricular ejection fraction ≤40% ≥50%

Heart chamber size Increased Normal or increased

Wall thickness Thinned Typically enhanced

TABLE 10.3 Diagnostic Criteria of Heart Failure

MEDICATIONS EFFECTS

Antiarrhythmic agents (e.g., quinidine, procainamide, flecainide, 
 propafenone, sotalol)

Most antiarrhythmic agents have negative inotropic effects and may 
induce heart failure when used in patients with other underlying heart 
diseases

Non-dihydropyridine calcium channel blockers (verapamil, diltiazem) Most first-generation, non-dihydropyridine calcium channel blockers have 
negative inotropic effects and may induce heart failure when used 
in patients with other underlying heart diseases. Second-generation, 
dihydropyridine-derivative calcium channel blockers (amlodipine and 
felodipine) may be considered for hypertension management, but they 
have not demonstrated any benefit in heart failure symptoms or survival

Heroin, cocaine, alcohol, amphetamines, doxorubicin, cyclophospha-
mide, sulfonamides, lead, arsenic, cobalt, phosphorus, ethylene 
glycol

Direct cardiac toxins

Corticosteroid and nonsteroidal anti-inflammatory agents (NSAIDs) Cause salt and water retention

Thiazolidinedione (e.g., pioglitazone) Causes plasma volume expansion

TABLE 10.4 Medications That May Induce or Exacerbate Heart Failure
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orthopnea, paroxysmal nocturnal dyspnea, rapid weight 
gain, palpitations, presyncope or syncope, and defibrillator 
shocks, as well as adherence to the medication regimen and 
dietary restrictions, at each encounter.

The physical examination can provide important infor-
mation about the etiology of the patient’s symptoms and 
volume status to aid in the selection of appropriate thera-
pies. Physical signs suggesting heart failure include:

 n Elevated jugular venous pressure or positive hepato-
jugular reflux

 n Third heart sound (positive S3)
 n Laterally displaced apical impulse
 n Bibasilar pulmonary rales that do not clear up with 
cough (this finding is rare in patients with chronic 
heart failure)

 n Peripheral edema not caused by venous insufficiency
 n Hepatomegaly and/or ascites

In addition, weight, supine and upright blood pres-
sure, heart rate, and temperature of extremities should be 
assessed at each encounter.

 n DIAGNOSTIC STUDIES

Diagnostic studies for evaluating patients with suspected 
heart failure and for ongoing monitoring of the clinical sta-
tus of patients with heart failure are listed in Table 10.5 
(Yancy et al., 2013). Many of these tests are recommended 
to rule out other diseases that have clinical symptoms simi-
lar to those of heart failure and to delineate the underlying 
causes of heart failure so that they can be managed properly 
to reverse or prevent further progression of symptoms.

Central or obstructive sleep apnea is common in patients 
with heart failure. Patients with heart failure rarely report day-
time somnolence. When a clinical suspicion exists, a patient 
should be referred for a sleep study. Treatment of obstructive 
sleep apnea with continuous positive airway pressure (CPAP) 
has demonstrated improvement in cardiac function and qual-
ity of life in patients with heart failure (Yancy et al., 2013).

Biomarkers

Biomarkers are useful in heart failure management. BNP and 
its amino acid N-terminal cleavage equivalent, NT-proBNP, 
are produced by cardiomyocytes in response to myocardial 
stretch. Assays for BNP and NT-proBNP are commonly 
used to aid in clinical decision making to diagnose or 
exclude heart failure. These biomarkers have a high nega-
tive predictive value. In the setting of dyspnea of unclear 
etiology, a BNP of <100 pg/mL or NT-proBNP of <300 pg/
mL is associated with a decreased likelihood for heart fail-
ure as the cause of dyspnea. Patients with heart failure and 
dyspnea will likely have a BNP >400 pg/mL. NT-proBNP 
cutoff levels for diagnosing heart failure increase with age. 
For patients <50, 50 to 75, and >75 years of age, the opti-
mal NT-proBNP cutoffs for diagnosing heart failure are  

450 pg/mL, 900 pg/mL, and 1,800 pg/mL, respectively 
(Colucci & Chen, 2012). Although higher levels have a 
reasonable association with heart failure, other cardiac and 
noncardiac causes may result in high levels of these bio-
markers. Heart failure treatment generally results in lower 
BNP or NT-proBNP levels over time. Other biomarkers, 
such as soluble ST2 and galectin-3, are being examined for 
their prognostic value in heart failure management; their 
use in routine clinical practice is still being evaluated.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Heart failure management is driven by current clini-
cal practice guidelines. In the United States, these 
guidelines are developed by two main task forces: the 
American College of Cardiology Foundation/American 
Heart Association (ACCF/AHA; circ.ahajournals.org/
content/early/2013/06/03/CIR.0b013e31829e8807.cita-
tion) and the Heart Failure Society of America (www 
.heartfailureguideline.org/). A summary of these guidelines 
is presented in this chapter.

Heart Failure Classification

The ACCF/AHA and the New York Heart Association 
(NYHA) have developed classification systems for heart 
failure (Tables 10.6 and 10.7). Both systems provide use-
ful and complementary information about the presence 
and severity of heart failure. The ACCF/AHA stages of 
heart failure emphasize the development and progres-
sion of disease and can be used to describe individuals 
and populations, whereas the NYHA classes focus on 
exercise capacity and symptomatic status of the disease 
(Yancy et al., 2013).

ACCF/AHA Stage A HFrEF

Primary prevention of heart failure should focus on preven-
tion and treatment of underlying conditions associated with 
an increased risk of development of heart failure. Table 10.1 
lists the etiologies for heart failure development. Ischemic 
heart disease/MI, hypertension, diabetes mellitus, and obe-
sity encompass modifiable risk factors that may reduce the 
incidence or severity of heart failure. To understand how 
to prevent ischemic heart disease/MI and hypertension, one 
must first evaluate for risk factors for developing these con-
ditions. To prevent heart failure, it is important to empha-
size reduction in dietary fat and sodium consumption, 
weight maintenance, regular physical activity, and smoking 
cessation. In patients who already have a history of ischemic 
heart disease/MI, prevention of disease progression is also 
crucial (refer to Chapter 9, “Dyslipidemias”; Chapter 8,  
“Coronary Artery Disease”; Chapter 11, “Hypertension”; 

http://www.heartfailureguideline.org/
http://www.heartfailureguideline.org/
http://circ.ahajournals.org/content/early/2013/06/03/CIR.0b013e31829e8807.citation
http://circ.ahajournals.org/content/early/2013/06/03/CIR.0b013e31829e8807.citation
http://circ.ahajournals.org/content/early/2013/06/03/CIR.0b013e31829e8807.citation
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TEST PURPOSE

Serum electrolytes, urea nitrogen, 
creatinine, glucose, phospho-
rus, magnesium, calcium, and 
albumin

To aid in determining fluid status; monitor renal function; evaluate side effects of medications; monitor 
hypoalbuminemia (a predictor of poor prognosis)

Complete blood count To rule out anemia, which decreases the blood’s oxygen-carrying capacity, thus leading to or aggravating 
heart failure

Urinalysis To rule out nephrotic syndrome or glomerulonephritis, which may cause a fluid overload state similar to 
heart failure

Thyroid-stimulating hormones To evaluate thyroid abnormalities, especially in patients with atrial fibrillation and unexplained heart 
failure

Fasting lipid profile To evaluate hyperlipidemia

Liver function test To evaluate liver dysfunction, congestion

Brain natriuretic peptide (BNP) or 
NT-proBNP

To aid in clinical decision making

Chest x-ray To detect cardiomegaly and pulmonary congestion and to rule out other pulmonary causes of dyspnea 
such as pneumonia

Electrocardiogram Abnormal changes such as ST-segment elevation/depression, T-wave inversion, and presence of Q waves 
may indicate ischemia or myocardial infarction, which if not managed promptly and appropriately may 
lead to heart failure

Evaluate atrial and ventricular arrhythmias
Low voltage may suggest amyloidosis
Patients with a wide QRS may benefit from resynchronization therapy

Transthoracic two-dimensional 
echocardiography with Doppler

To assess ventricular function (ejection fraction), size, thickness, wall motion, and valvular function

Radionuclide ventriculography 
(also known as a multiple-gated 
acquisition or MUGA scan)

A nuclear imaging test to evaluate cardiac ejection fraction

Exercise stress test, coronary 
angiography (in patients with 
coronary artery disease)

To optimize management of coronary artery disease, which ultimately prevents or retards the progression 
of heart failure

Cardiopulmonary stress test Measures gas exchange to determine aerobic capacity. Helps in determining causes of exertional dyspnea 
and aids in prognostication of patients with heart failure

Cardiac MRI To evaluate myocardial infiltrative processes; also used to assess ventricular function if echocardiogram is 
inadequate

Right heart catheterization Hemodynamic monitoring can be useful to guide therapy in patients with persistent symptoms despite 
adequate evidence-based therapies

TABLE 10.5 Diagnostic Studies for Evaluating Patients With Heart Failure—Exercise Stress Testing

and Chapter 15, “Diabetes Mellitus,” for evidence-based 
guidelines related to the prevention, diagnosis, and manage-
ment of these conditions).

ACCF/AHA Stage B HFrEF

In patients with evidence of reduced left ventricular EF who 
are yet to develop heart failure symptoms, ACE inhibitor 

and beta-blocker therapy should be initiated to prevent 
symptoms and reduce mortality. Medication dosages should 
be up-titrated to target doses listed in current clinical prac-
tice guidelines (see pharmacological recommendations for 
these agents in the ACCF/AHA Stage C HFrEF section). All 
recommendations for patients with Stage A heart failure 
should also be applied to reduce risk factors for heart fail-
ure progression.
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Stage A High risk for heart failure but no symptoms or struc-
tural heart disease

Stage B Structural heart disease but without symptoms of 
heart failure (NYHA Class I)

Stage C Structural heart disease with prior or current symp-
toms of heart failure (NYHA Class I–IV)

Stage D Refractory heart failure requiring specialized interven-
tions (NYHA Class IV)

TABLE 10.6 ACCF/AHA Stages of Heart Failure

ACCF, American College of Cardiology Foundation; AHA, American Heart 
Association; NYHA, New York Heart Association.

Class I No limitation of physical activities

Class II Slight limitation of physical activity

Class III Marked limitation of physical activity

Class IV Unable to carry out any physical activity; symptoms 
at rest

TABLE 10.7
New York Heart Association Functional 
Classification

ACCF/AHA Stage C HFrEF

The management of Stage C HFrEF includes all the general 
measures (e.g., exercise and dietary changes) listed earlier, 
in addition to pharmacotherapy and device therapies.

Pharmacotherapy

A pharmacotherapeutic plan includes:

 n Neurohormonal blockade medications are the foun-
dation of therapy for patient with HFrEF.

 l Patients should be started on a beta-blocker and 
an ACE inhibitor or angiotensin receptor blocker 
(ARB) and dosages up-titrated to those listed in 
current clinical practice guidelines.

 l An aldosterone antagonist should be added for 
patients with NYHA Class II–IV symptoms pro-
vided the estimated creatinine clearance is >30 mL/
min and potassium is <5.0 mEq/L.

 l For African Americans with NYHA Class III or 
IV symptoms, hydralazine and nitrates should be 
added and up-titrated to dosages listed in current 
clinical practice guidelines.

 n Relief of symptoms. For patients with signs of volume 
overload, loop diuretics should be added to reduce 
symptoms.

 n Treatment of the underlying etiology whenever possible.
 n Prevention and management of complications such as 
arrhythmia, cardiogenic shock, or thromboembolic 
events (stroke).

 n Improvement of the mortality rate and prolongation 
of survival.

DIURETICS

Diuretics are used in heart failure to relieve circulatory con-
gestion and peripheral edema. The role of diuretics in heart 
failure management is for symptomatic relief and should not 
be used if the patient has no signs of congestion. Table 10.8 
lists common diuretics used in the management of heart fail-
ure. Thiazides are used to maintain a normal intravascular 
volume in mild states of congestion; more severe congestion 
usually requires the use of loop diuretics. If patients have 
persistent congestion, metolazone therapy may be added to 
loop diuretic therapy for a synergistic effect caused by their 
different sites of action at the renal tubule. Doses of diuretics 
are individualized based on the patient’s condition. Patients 
receiving diuretic therapy should be monitored for electro-
lyte abnormalities, especially hypokalemia. Hypokalemia 
may result in cardiac arrhythmias or precipitate digoxin 
toxicity. Potassium supplements should be administered if 
necessary. Patients may also be advised to consume foods 
that are high in potassium, such as oranges and bananas. 
Potassium-sparing diuretics may be substituted to moderate 
the loss of potassium. However, potassium-sparing diuret-
ics are not as potent a natriuretic agent as loop diuretics. 
Symptomatic hypotension and progressive elevation of the 
blood urea nitrogen concentration are signs of over-diure-
sis. Patients should be advised to weigh themselves daily to 
ensure efficacy and prevent over-diuresis. Some patients may 
be taught to self-adjust diuretic dosages based on changes in 
daily weights.

ACE INHIBITORS

ACE inhibitors can reduce preload, afterload, or both by 
relaxing the arterial and venous smooth muscle, reducing 
resistance to left ventricular ejection. This increases cardiac 
output, thus relieving congestion symptoms and improving 
exercise tolerance.

ACE inhibitors are the first choice of vasodilators used 
for HFrEF management because they not only relieve symp-
toms but also reduce hospitalizations and improve survival 
(Garg & Yusuf, 1995). ACE inhibitors reduce preload and 
afterload by inhibiting ACE, thus reducing the production of 
angiotensin II, which is a potent vasoconstrictor. Table 10.9 
lists ACE inhibitors that have been tested in clinical trials 
for use in the management of HFrEF. Therapy with ACE 
inhibitors should be initiated at a low dose to avoid hypo-
tension. Attempts should be made to achieve the target 
dosages identified in clinical trials because survival benefits 
have been demonstrated at these dosages. Renal function 
and potassium should be assessed 1 to 2 weeks after the 
initiation of therapy and with each dose increase. Moderate 
asymptomatic hypotension and azotemia (serum creatinine 
<2.5 mg/dL) are acceptable side effects of ACE inhibitors, 
and reduction or discontinuation of therapy is not war-
ranted. Reduction of diuretic doses may be adequate to cor-
rect these problems. However, symptomatic hypotension, 
progressive azotemia, or intolerable cough occasionally 
requires discontinuation of ACE inhibitor therapy. Other 
side effects of ACE inhibitors include rash and angioedema.
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DRUGS INITIAL DAILY DOSE
MAXIMUM TOTAL 
DAILY DOSE (mg)

COMMON ADVERSE 
 EFFECTS

 Thiazide  Diuretics

Hydrochlorothiazide 25 mg once or twice 
daily

200 mg  Hypokalemia, 
hyperglycemia, 
 hyperuricemia, 
hypercholesterol-
emia

 Chlorthalidone 12.5–25 mg once 
daily

100 mg

 Metolazone  2.5 mg once daily 20 mg

Loop  Diuretics

 Furosemide 20–40 mg once or 
twice daily

600 mg Same as  thiazide 
 diuretics. High dose 
may also cause 
 ototoxicity Bumetanide 0.5–1 mg once or 

twice daily
10 mg

 Torsemide 10–20 mg once daily 200 mg

 Potassium- Sparing Diuretics/  Aldosterone Receptor Antagonists

 Spironolactone 12.5–25 mg once 
daily

50 mg  Hyperkalemia, 
 gynecomastia

 Eplerenone 25 mg once daily 50 mg

TABLE 10.8 U se of D iuretics in the M anagement of H   eart Failure

ANGIOTEN SIN RECEPTOR  BLOCKERS 

For patients with HFrEF wh   o cannot tolerate ACE inhi  bi-
tors, ARBs can   be substituted. Intolerable cough is the 
most common cause of ACE inhi  bitor intolerance. Caution 
should be used when substituting an ARB in a    patient with 

a history of angioede ma from an ACE inhi  bitor, as some 
patients have experienced angioede ma on the ARB as w   ell. 
Table 10.10 lists ARBs tha  t have been tested in clinical trials 
for use in t he manageme nt of HFrEF.

BETA-BLO CKERS 

Beta-adr energic antagonists or beta-blo ckers, in addition to 
ACE inhi  bitors, are the cornerstone of heart fa   ilure man-
ageme nt. They can reduce heart fa   ilure symptoms in addi-
tion to reducing hospitalizations and improving survival. 
Increases in sympathetic nervous activities and downregu la-
tion of beta-rec eptors are believed to play an important role 
in the advanced stages of heart fa   ilure. Beta-blo ckers may 
theoretically be able to resensit ize the endogenous beta-
rec eptors, thus changing the natural history of the disease. 
Clinical studies support this theory. Trials with sustaine d-
release metoprol ol succinate and bisoprol ol have both pro-
vided evidence that beta-adr energic antagonists may have 
a favorable effect on the course and prognosis of HFrEF 
(C   IBIS I n     vestig ators and Committe es, 1994; Waagstei  n et 
al., 1993). Carvedil ol, a second-g eneration beta-blo cker 
with alpha-bl ockage activity and antioxidant properties, 
has shown a 48% reduction in mortality in patients with 
HFrEF (P   acker e  t al., 1996).

When initiating beta-blo cker therapy,  the dosage should 
be started low and up-titrated slowly to the target dos-
age. Table 10.11 lists beta-blo ckers that have been tested 
in clinical trials for use in t he manageme nt of HFrEF. 

ACE inh  ibitors should be discontinued immediately 
in patients who present with signs of angioede ma, 
including swelling of the tongue, lips, or face. A 
patient with a compromised airway requires imme-
diate emergency department referral.

 C L I N I C A L  W A R N I N G :!

DRUGS INITIAL DOSE TARGET DOSE

 Captopril 6.25 mg three times daily 50 mg three times 
daily

 Enalapril 2.5 mg twice daily 10 mg twice daily

 Lisinopril 2.5–5 mg once daily 20–40 mg once 
daily

 Quinapril 5 mg twice daily 20 mg twice daily

 Ramipril 1.25–2.5 mg once daily 10 mg once daily

TABLE 10.9
ACE Inhibitors Used in      Heart Failure With 
Reduced   Ejection Fraction
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followed thereafter to minimize the risk of hyperkalemia. 
Aldosterone antagonists should not be initiated in patients 
with a creatinine clearance <30 mL/min or a serum potas-
sium >5.0 mEq/L. A serum potassium >5.5 mEq/L should 
result in a dosage reduction or discontinuation of the aldo-
sterone antagonist.

Spironolactone is associated with an increased incidence 
of gynocomastia and breast pain. If a patient experiences 
these symptoms the drug should be discontinued; eplerenone 
can be substituted with less risk of these adverse events.

DIGOXIN

Digoxin is a positive inotropic agent that is used in HFrEF 
to improve myocardial contractility. The therapeutic effi-
cacy of digoxin in patients with HFrEF and normal sinus 
rhythm has always been controversial. Digoxin can pre-
vent clinical deterioration in HFrEF and improve patients’ 
symptoms. However, there is no significant reduction of the 
mortality rate (Digitalis Investigation Group, 1997; Packer 
et al., 1993). Digoxin should be used in patients with left 
ventricular dysfunction who remain symptomatic after 
optimization of ACE inhibitor, beta-blockers, aldosterone 
antagonists, and diuretic therapy.

The usual dose of digoxin is 0.125 to 0.25 mg given 
orally once a day. A loading dose is not required for the 
management of heart failure. Because digoxin has a vaguely 
defined but narrow therapeutic range, it is important to use 
doses that do not carry a risk of toxic effects. Digoxin dos-
ing should be based on lean body mass, renal function, and 
concomitant medications (Lindenfeld et al., 2010). Lower 
doses (0.125 mg every other day) should be used in the 
older adult or patients with impaired renal function (Yancy 
et al., 2013). Doses greater than 0.25 mg daily are rarely 
used in heart failure management.

Serum digoxin levels should be measured to ensure 
safety; many laboratories make this test available. The 
therapeutic range is generally defined as 0.8 to 2 ng/mL. 
However, the correlation between therapeutic levels and 
efficacy is not strong. For HFrEF, it is recommended that 
the digoxin level should be 0.5 to 0.9 ng/mL (Yancy et al., 
2013). Serum concentrations >1.1 mg/dL are believed to 
increase mortality (Digitalis Investigation Group, 1997). 
Routine monitoring of digoxin levels is not necessary to 
ensure efficacy or safety. Patients should be educated about 
the possible side effects of digoxin (see Table 10.12) and if 
necessary a serum level can be obtained to confirm toxicity.

HYDRALAZINE AND NITRATES

Hydralazine (a direct arterial dilator that reduces afterload) 
and nitrate (a venous dilator that reduces preload) combi-
nations have also been shown to improve hemodynamics 
as well as prolong survival, especially in African American 
patients when used in addition to diuretics, ACE inhibitors, 
and beta-blockers (Taylor et al., 2004). In terms of survival 
benefit, this combination therapy did not compare as favor-
ably as ACE inhibitors (Cohn et al., 1986, 1991); however, 

Angiotensin Receptor Blockers Used 
in Heart Failure With Reduced Ejection 
Fraction

DRUGS INITIAL DOSE TARGET DOSE

Candesartan 4–8 mg once daily 32 mg once daily

Losartan 25–50 mg once daily 50–150 mg once 
daily

Valsartan 20–40 mg twice daily 160 mg twice daily

TABLE 10.10

DRUGS INITIAL DOSE TARGET DOSE

Metoprolol succi-
nate (sustained-
release)

12.5–25 mg once 
daily

200 mg once daily

Carvedilol 3.125 mg twice 
daily

50 mg twice daily

Bisoprolol 1.25 mg once 
daily

10 mg once daily

TABLE 10.11 Beta-Blockers Used in Heart Failure With 
Reduced Ejection Fraction

Beta-blockers can be considered in patients with a history of 
reactive airway disease and should be up-titrated cautiously 
with close monitoring of worsening symptoms. Bisoprolol 
or sustained-release metoprolol succinate should be used in 
these patients for their beta-1 selective properties. Adverse 
events associated with beta-blockers include worsening 
heart failure symptoms, fatigue, bradycardia, and hypoten-
sion. Close assessment for worsening heart failure during 
medication up-titration is essential. Symptoms generally 
respond to an increase in diuretics. Once symptoms resolve, 
up-titration of the beta-blocker should continue.

ALDOSTERONE ANTAGONISTS

Aldosterone antagonists are recommended in patients 
with NYHA Class II to IV symptoms and who have a left 
ventricular EF of 35% or less, unless contraindicated, to 
reduce morbidity and mortality (Pitt et al., 1999; Yancy et 
al., 2013). Aldosterone antagonists are also recommended 
to reduce morbidity and mortality following an acute MI 
in patients with a left ventricular EF of 40% or less, who 
develop symptoms of heart failure, or who have a history of 
diabetes mellitus, unless contraindicated (Pitt et al., 2003). 
Table 10.8 lists starting and maximum dosages used in heart 
failure management. Patients with NYHA Class II should 
have a history of prior cardiovascular hospitalization or 
elevated plasma BNP or NT-proBNP levels to be considered 
for aldosterone receptor antagonists (Zannad et al., 2011).

Careful monitoring of potassium, renal function, and 
diuretic dosing should be performed at initiation and closely 
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formation of blood clots (thrombi) in the ventricles. These 
thrombi may dislodge and eventually form emboli in the 
brain (stroke), the lungs (pulmonary emboli), or the coro-
nary arteries (myocardial ischemia). Routine use of prophy-
lactic anticoagulation is not recommended because of a lack 
of any prospective trial supporting its efficacy. However, 
patients who are at particularly high risk of developing 
thromboembolic events, such as those who have a history 
of atrial fibrillation or prior thromboembolic events, should 
receive maintenance anticoagulation therapy. The choice of 
anticoagulant should be based on a patient’s risk factors, 
clinical characteristics, and preferences. Warfarin is com-
monly used but requires monitoring of the International 
Normalized Ratio (INR) to achieve a therapeutic level 
between 2 and 3. Newer agents, such as dabigatran or riva-
roxaban, which do not require blood test monitoring, could 
also be considered. Anticoagulation is not recommended in 
patients with heart failure who do not have atrial fibrilla-
tion, a prior history of thromboembolic event, or evidence 
of a cardioembolic source.

OMEGA-3 FATTY ACIDS

The use of omega-3 polyunsaturated fatty acid (PUFA) 
has been found to modestly reduce mortality and hospital-
izations related to cardiovascular events in patients with 
NYHA Class II–IV heart failure (Lavie, Milani, Mehra, 
& Ventura, 2009). A dose of 800 to 1,000 mg of com-
bined eicosapentaenoic acid (EPA)/docosahexaenoic acid 
(DHA) omega-3 PUFA is reasonable to use as adjunctive 
therapy. Further research is needed, however, to deter-
mine optimal dosing.

Device Therapies

Patients with a left ventricular EF of 35% or less are at an 
increased risk of ventricular tachyarrhythmias that may 
result in sudden cardiac death. For this reason, implantable 
cardioverters/defibrillators (ICDs) are recommended for 
patients with HFrEF who are at least 40 days post-MI, on 
optimal medical therapy for a minimum of 3 to 6 months, 
and with NYHA Class II–III symptoms, as a primary pre-
vention measure against sudden cardiac death. Patients with 
NYHA Class I symptoms and a left ventricular EF <30% 
should also be considered for ICD implantation. The con-
sideration for ICD implantation should be individualized 
taking into account a patient’s life expectancy, age, comor-
bidities, risk for complications, and individual preferences. 
As heart failure progresses and end of life nears, discussions 
should be had with patients and families concerning deacti-
vation of the ICD.

Patients with a left bundle branch block pattern; a QRS 
interval >150 ms on electrocardiogram; and NYHA Class II, 
III, or ambulatory Class IV symptoms should be considered 
for cardiac resynchronization (biventricular pacing) therapy 
in addition to ICD implantation. Prolongation of the QRS 
is associated with worse outcomes. Biventricular pacing, 
along with optimal medical management, has been shown 

it did provide a more favorable effect on left ventricular 
function and exercise capacity. This combination should be 
reserved for patients who cannot tolerate ACE inhibitors or 
ARBs, or in African American patients in addition to other 
disease-modifying therapies.

The target dosage of hydralazine is 75 mg three times 
a day. The target dosage of nitrates, given as isosorbide 
dinitrate, is 40 mg three times a day. Many patients cannot 
tolerate the target dose due to the development of head-
aches from the nitrate therapy. It is important that both 
drugs be used at the same time to ensure mortality and 
hemodynamic benefits. The need to take medications three 
times a day makes participation in this regimen difficult. 
Substituting long-acting nitrate formulations such as iso-
sorbide mononitrate (administered once daily) may help. 
A nitrate-free interval of 10 to 14 hours is desirable to 
minimize the development of nitrate tolerance. Other side 
effects of this combination regimen include lupus syndrome 
from hydralazine, which is common at a daily dose of 200 
mg or more.

Other Drug Therapies

ANTIARRHYTHMICS

Ventricular arrhythmia is one of the two leading causes of 
death in patients with heart failure (the other being cardio-
genic shock). It is not currently recommended that anti-
arrhythmic agents be routinely administered to suppress 
ventricular arrhythmias, except in the event of sustained 
ventricular tachycardia or ventricular fibrillation. Patients 
with heart failure are also susceptible to developing atrial 
fibrillation because of the fluid stretch of the atrium during 
a fluid overload state. Conversion to normal sinus rhythm 
should be attempted because patients with heart failure do 
not tolerate symptoms of atrial fibrillation. Amiodarone is 
the most often used antiarrhythmic agent in patients with 
heart failure because of the low incidence of proarrhythmia 
and the lack of negative inotropic effect (Doval et al., 1994; 
Singh et al., 1995). Antiarrhythmic therapies have not been 
proven to prolong survival in patients with heart failure.

ANTICOAGULANTS

Thromboembolism is a potential complication in patients 
with heart failure. A poorly pumping heart promotes 

Nausea, vomiting (first sign presented)
Diarrhea
Abdominal pain
Headache
Fatigue
Depression
Yellow-green halo
Cardiac arrhythmia

TABLE 10.12 Adverse Effects of Digoxin
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Right  Heart Failure

While the majority of attention in    heart failure diagnosis 
and  treatment revolves around the left ventricle, failure of 
the right ventricle may occur as well. This is usually the 
result of increase in pressure from left ventricular failure 
which in turn damages the right ventricle. Other causes of 
right ventricular failure include pulmonary  hypertension, 
MI involving the right ventricle, or pulmonary embolus. 
Patient with evidence of right ventricular failure or pulmo-
nary  hypertension should be referred to a cardiologist for 
ongoing  management. The  primary  care provider’s involve-
ment is essential for control of  comorbid  conditions and 
 co management of symptoms.

 Decompensated  Heart Failure

  Heart failure continues to be the leading cause of hospi-
talizations for patients older than 65 years. Readmissions 
for    heart failure are a major concern for patients, health 
 care providers, hospitals, and insurers. An admission for 
 decompensated    heart failure is a sentinel event associated 
with a high risk for recurrent hospitalizations and one- 
year mortality.

Although many admissions for    heart failure are neces-
sary and unavoidable, some admissions can be prevented 
through open communication between the patient and 
provider and close outpatient  follow-up. Patients requiring 
hospitalization for    heart failure are typically older, equally 
male and female, and with a history of  hypertension in addi-
tion to other  comorbidities  (  Adams et al., 2005;   Fonarow et 
al., 2007). There tends to be an equal distribution between 
   HFpEF and    HFrEF in hospitalized patients, although those 
with    HFpEF tend to be older females with  hypertension.

When evaluating patients with  decompensated    heart 
failure, their  hemodynamic status and peripheral perfusion 
can be classifi ed into one of four categories ( Figure 10.3). 
This classifi cation can be helpful to identify which patient 
should be admitted and which patient could be managed 
as an outpatient with close  follow-up. A patient with nor-
mal perfusion (warm) and no evidence of congestion (dry) 
is the typical compensated patient with    heart failure. These 
patients should undergo  up-titration of  evidence-based 
medications and continue outpatient  follow-up for moni-
toring and education. The warm and wet patient is one  
who shows evidence of volume overload but maintains 

to improve functional status, exercise capacity, and qual-
ity of life by  improving ventricular contractility (Santange   li 
et al., 2011; Young et   al., 2003).

ACCF/AHA   Stag   e D  HFrEF

In      patients refractory to chronic heart fa   ilure medical ther-
apy,  continuous intraven ous inotropi c support (intraven ous 
dopamine, dobutami ne, or milrinon e) is reasonable as a 
bridge therapy  to those eligible for mechanical circulatory 
support (ventricular assisted device or total artifi cial heart) 
o r cardiac transpla ntation. Long-ter m inotropi c support 
may also be considered as palliative care for  symptom con-
trol in Stage D  patients who are not candidates for mechani-
cal circulatory support or cardiac transpla ntation.

Patients with advanced heart fa   ilure or those with fre-
quent hospitalizations related to decompen sation should be 
referred to a heart fa   ilure manageme nt program for evalua-
tion of advanced therapies. The discussion of these therapies is 
beyond the scope of this chapter.  For those patients with con-
traindications to mechanical circulatory support or cardiac 
transpla ntation, palliative care or  hospice should be consid-
ered with goals of minimizing symptoms, reducing hospital-
izations, improving quality of life, an d planning for end of l ife.

H eart Fa ilure With Preserved 
Ejection   Fraction

The treatmen t of HFpEF ha   s both similarities to and differ-
ences from the treatmen t of HFrEF. S   imilar to HFrEF, a   ny 
underlying causal or aggravating conditio ns must  be cor-
rected, if possible. Unlike HFrEF, t  here is limited clinical 
evidence supporting the positive benefi ts of a specifi c phar-
macological regimen in patients with HFpEF. M   anagement 
is typically focused on reducing symptoms and controlling 
comorbid ities.

Hypertension is a major cause of    HFpEF; therefore, 
tight control of blood pressure is a major goal of  manage-
ment for patients with    HFpEF.  ACE inhibitors,   ARBs, and 
 beta-blockers are reasonable agents for blood pressure con-
trol, although no direct mortality benefi ts have been seen 
with these agents in    HFpEF. The  use of   ARBs might be 
considered to decrease hospitalization (   Yusuf et al., 2003). 
Diuretics should be used for the relief of symptoms due to 
volume overload. The  use of  aldosterone antagonists in 
patients with    HFpEF is currently being studied.

FIGU  RE 10.3 

Heart    failure hemod ynamic 
profi les. 

PND, paroxysmal nocturnal dyspnea.
Source: Adapt ed from Nohri   a, Lewis , and 
Steve nson (2002). Reprinted with permis-
sion from Dr. L. W. St eve nson.
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adequate perfusion. The patients may be able to undergo 
a trial of outpatient diuresis by adjusting dosages of diuret-
ics and up-titrating ACE inhibitor dosages. Patients should 
receive reinforcement of heart failure self-care strategies 
and be followed closely in the outpatient setting. Failure to 
achieve adequate and timely diuresis may result in hospital-
ization. The cold and dry patient is relatively uncommon. 
This patient has evidence of poor profusion but no signs of 
congestion. It is possible that congestion in this patient is 
unappreciated due to body habitus. This may also be a sign 
of being hypovolemic and steps should be taken to correct 
this state such as decreasing diuretic dosages. A patient who 
presents as wet and cold, that is, with signs of volume over-
load and poor perfusion, should be immediately referred for 
admission. This profile requires more intensive therapies, 
such as vasodilators and inotropic agents, which must be 
delivered in a monitored setting.

For patients hospitalized with a heart failure exacer-
bation, the opportunity should be seized to initiate and/
or up-titrate evidence-based medications to target dos-
ages while optimal volume status is achieved. The 2013 
ACCF/AHA Heart Failure Management guidelines (Yancy 
et al., 2013) emphasized the importance of using perfor-
mance improvement systems for transition of care from 
the inpatient to outpatient setting as a valuable preven-
tion strategy for rehospitalization. It is recommended that 
throughout the hospitalization as appropriate, before hos-
pital discharge, at their first post-discharge visits (sched-
uled ideally within 7–14 days after discharge or phone 
visit within 3 days after discharge), and at subsequent 
follow-up visits, the following should be addressed with 
the patient:

 n Initiation of disease-modifying medical therapy if not 
previously established and not contraindicated

 n Up-titration and optimization of oral heart failure 
therapies to target doses, as per current clinical prac-
tice guidelines

 n Precipitant causes of heart failure, barriers to opti-
mal care transitions, and limitations in post-discharge 
support

 n Assessment of volume status and supine/upright 
hypotension with adjustment of heart failure thera-
pies as appropriate

 n Assessment of renal function and electrolytes where 
appropriate

 n Assessment and management of comorbid conditions
 n Reinforcement of heart failure education, self-care, 
emergency plans, and importance of participation in 
the care plan

 n Consideration for palliative care in certain patients

The transition period from hospital to home is a partic-
ularly vulnerable time as a result of the progressive nature 
of the disease, the complexity of the medical regimen, the 
presence of comorbid conditions, and the number of care 
providers involved. Patient education is essential through-
out the hospitalization and transition period. Patients must 
be provided with clear discharge instructions and direc-
tions for how to take their medications. Communication 

to the next care provider is essential, as is early patient 
follow-up. The first post-discharge follow-up should occur 
within 7 to 14 days, or sooner for higher-risk patients. At 
this visit, education should continue, medication reconcili-
ation should occur, and heart failure therapies should con-
tinue to be optimized. Identifying errors in medications or 
knowledge deficits early after discharge may help reduce 
rehospitalizations. For patients deemed at high risk of 
decompensation and rehospitalization, referral to a heart 
failure disease management program should be considered.

 n TEACHING AND SELF-CARE

The provision of easily understood, culturally sensitive, 
and evidence-based education for patients with heart 
failure and their caregivers is an essential component of 
disease management. After the diagnosis of heart failure 
is made, patients and their families or caregivers should 
receive patient- and family-centered education regarding 
the following aspects (Lindenfeld et al., 2010; Yancy et 
al., 2013):

 n Nature of the disease: explanation of heart failure, 
etiology, expected symptoms, and symptoms of wors-
ening heart failure

 n Prognosis: life expectancy, advance directives, advice 
for family members in the event of sudden death

 n Activity recommendations: recreation, leisure and 
work activities, exercise, and sexual activity

 n Dietary recommendations: sodium restriction, avoid-
ance of excessive fluid (or fluid restriction if neces-
sary), and alcohol restriction

 n Medications: effects of medication, dosing, side 
effects, financial assistance with medications, strate-
gies to follow the complex medication regimen

 n Other treatment plans: self-monitoring of daily 
weights, smoking and recreational drug use cessa-
tion, the role of patients and family members in the 
treatment plan, availability of support groups, what 
to do when symptoms worsen, and the importance 
of obtaining vaccinations against influenza and pneu-
mococcal disease

 n Importance of active participation with the whole 
treatment/care plan

Patients must be educated on self-care strategies and 
reinforcement should occur at every encounter. In addi-
tion, an assessment for psychosocial, behavioral, and 
socioeconomic barriers (including access to care, cognitive 
decline, and inability to afford medications) should occur. 
A trusting relationship between the patient and caregiver 
and the primary care provider should be established, thus 
fostering an environment where a patient can share bar-
riers to care and strategies to overcome barriers can be 
developed.
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Self-Care

Self-care is an essential component to heart failure man-
agement. Self-care includes both self-maintenance and self-
management strategies. Self-maintenance is the ability of a 
patient to follow the prescribed treatment while monitor-
ing for and recognizing the symptoms of decompensation. 
Self-management occurs when patients make appropri-
ate adjustments to self-care behaviors in response to self-
assessments. Patients should understand how to monitor for 
symptoms, make recommended lifestyle modifications, and 
follow a complex medication regimen. Ongoing education 
and reinforcement are needed on self-care behaviors.

Dietary sodium restriction is an important self-mainte-
nance strategy recommended in many guidelines. Data to 
support this recommendation are modest and there is vari-
ation among studies evaluating this activity. It is known 
that sodium intake is linked to hypertension and cardiovas-
cular disease. Current ACCF/AHA guidelines, therefore, 
recommend that sodium be restricted to 1,500 mg daily in 
patients with Stage A and B heart failure to reduce risk of 
disease progression (Yancy et al., 2013). Sodium consump-
tion in patients with Stage C and D heart failure should 
also be reduced, but the data to guide this recommendation 
are limited. Current ACCF/AHA guidelines recommend  
<3,000 mg daily in these patients to lessen symptoms 
(Yancy et al., 2013). A diet with 3,000 mg of sodium can 
be achieved fairly easily by not adding salt to foods and 
by avoiding salty foods. Many patients, especially the 
elderly, may find this unpalatable. Counseling and flex-
ibility are required to promote participation and to ensure 
that patients do not become malnourished. Referral to 
a dietitian and involvement of the spouse, companion, 
or family members may be necessary to increase patient 
participation.

Patients with heart failure should also be advised to 
avoid excessive fluid intake. Strict restriction is not neces-
sary unless the patient develops hyponatremia. Alcohol 
consumption should also be discouraged because acute 
ingestion of alcohol may depress myocardial contractility in 
patients with cardiac diseases.

As heart failure is a lifelong disease, aggressive rehabil-
itation plans should be implemented to help patients live 
the fullest, least disabling life possible. Patients should be 
encouraged to perform regular exercise, such as walking or 
cycling if possible, to improve functional status (Yancy et 
al., 2013). Heart failure, when properly managed, should 
not prohibit patients from performing regular daily activi-
ties. Referral to supervised rehabilitation programs may 
also benefit patients who are anxious; are dyspneic at a low 
work level; or have angina, a recent MI, or a post-coronary 
bypass surgery.

In addition to knowledge, patients must have the skills 
necessary to implement self-care behaviors. Skills to review 
with patients and families include reading food labels 
to choose low-sodium items, adapting recipes with low-
sodium healthy alternatives, and developing a system for 
active participation with the complex medication regimen. 

Patients and caregivers should understand how to monitor 
for worsening signs and symptoms. A plan should be estab-
lished for what to do when symptoms worsen, even if that is 
simply contacting the primary care provider.

Educating patients on the importance of daily weight 
monitoring is an important self-maintenance strategy. 
Patients should be instructed to weigh themselves each 
morning upon waking and before eating, so they are 
weighed wearing approximately the same amount of cloth-
ing at the same time each day. Weights should be recorded 
in a log that can be reviewed at each follow-up visit. 
Patients should be taught to call their provider if they gain 
3 pounds or more in 3 days or less, as this is likely a sign 
of fluid retention. Early detection of fluid retention can be 
managed with adjustments in diuretic dosages and possi-
bly prevent further decompensation and hospitalization. 
Some patients can be taught a self-directed diuretic regi-
men, where diuretic dosages are adjusted based on changes 
in weight.

Heart failure knowledge should be continually reas-
sessed. Ongoing education should be directed toward per-
ceived barriers and developing individualized strategies to 
motivate patients to overcome those barriers. Such educa-
tion is most effectively provided by an interprofessional 
team involving different health care providers, including 
the primary care provider, cardiologist, nurses, pharma-
cists, physical therapists, dietitians, and social workers. 
Motivation and participation from patients themselves and 
their family members are crucial.

 n GENERAL MANAGEMENT SUMMARY

The following is a summary of recommendations for the 
management of HFrEF and HFpEF.

In General

 n Mild to moderate exercise to tolerance, such as walk-
ing or biking, should be encouraged.

 n Salt restriction (<3,000 mg/d) should be recommended.
 n Underlying etiologies should be treated whenever 
possible.

 n Heart transplantation or mechanical circulatory sup-
port should be considered in patients with heart fail-
ure refractory to medical therapy.

Heart Failure With Reduced Ejection Fraction

 n ACE inhibitors and beta-blockers should be adminis-
tered and up-titrated to target doses listed in current 
clinical practice guidelines for all patients with sig-
nificantly reduced left ventricular EF (≤40%) unless 
contraindicated. ARBs can be used if patients develop 
cough on ACE inhibitors.
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 n A combination o  f hydralazine and isosorbide dini trate 
can be sub stituted if patients have contraindications 
to ACE inhibitors and ARBs. Hydral  azine and iso-
sorbid  e dini trate should als o be considered in African 
American patients after  optimiz ing other disease-
modifying therapy (ACE inhibitors, beta-b lockers).

 n   Aldosterone anta gonists should  be added after opti-
mizing ACE inhibitor and beta-blocker   therapy, pro-
vided  there are no  contraindications.

 n Diuretic therapy should be administered  to patients 
with fl uid overload.

 n Digoxin should be given to pati ents with HFrEF not 
adequately responsive    to ACE inhibitor, beta-blocker, 
an  d diuretic ther apy.

 n Digoxin should also be  given to  patients with HFrEF 
and atrial fi brillation w   ith rapid  ventricular rates.

Heart Failure With Preserved 
Ej  ection Fraction

 n Diuretics are the drugs of choice for patients with 
congestive symptoms.

 n ARBs may reduce hospitalization .
 n Optimal control of blood pressure is important. Beta-
blockers, calcium channel  blockers, ACE inhibitors, 
and ARBs are so  me therapeutic optio  ns.

 n COMMUNITY RESOURCES

There are numerous organizations that provide patient 
education and support groups for patients with heart fail-
ure. Support groups o   ffer patients the chance to talk to 
others about their feelings and experiences dealing with 
the disease. Many support groups also offer educational 
programs about heart problems. For more inform ation 
about support groups or patient education resources, 
patients can contact:

 n The American Heart Association,  727   2 Greenvi lle 
Ave., Dallas, TX 752 31-4596 (1-800-AHA-
USA1);  www.heart.or g/HEARTORG/Conditions/
H eartFailur  e/Heart-F ailure_UCM_ 002019_Sub
Hom   ePage.jsp

 n Heart Failure Society of Americ a, 5425 Wisconsin 
Avenue- Suite 600, Che vy Chase,  MD 2081 5 (1-301-
71 8-4800); www.hfsa.org/heart_failure_education_
modules .asp

 n American Association of Heart F ailure Nurses, 
15000 Com    merce Parkway, Suite C, Moun t Laurel, 
NJ 08054   (1-888-4 5-AAHFN); www.aa   hfnpa-
tientedu cation.com; Patient education heartline 
(1-856-539-9006)

 n The  Mended He arts, Inc., 8150 N. Central 
Expressway , M2248, Dallas, TX 75206 (1-888-
 HEART99 ); www.  mendedhearts.org   

C onsider Referring to a H    eart Failure 
Disease M anagement Plan

 n Recent or repeated hospitalizations for    heart failure
 n  Patients at high risk  of decompensation, including patients with 
renal insuffi ciency,     NYHA Class   III or   IV symptoms, diabetes, or 
chronic obstructive pulmonary disease

 n  History of depression, cognitive dysfunction, inadequate social 
supports, low health literacy, or persistent  nonparticipation in 
evidence-based regimens

NYHA, New York Heart Association.

TABLE 10.14

 n  Diffi culty initiating, up-titrating, or maintaining  beta-blocker or 
  ACE inhibitor therapies

 n  Considerable functional limitations despite optimal medical  therapy
 n High-dose diuretic requirements
 n Recurrent hospitalizations for  decompensated    heart failure
 n Early signs of renal or hepatic dysfunction
 n  Hemodynamic instability (e.g., symptomatic hypotension or 
syncope)

 n  Recurrent malignant arrhythmias (recurrent ventricular 
tachycardia)

 n Right ventricular failure or pulmonary  hypertension

C linical Findings Signifying the 
N eed for H    eart Failure C ardiology 
Specialty Referral

TABLE 10.13

 Referral Poi nts and Cli nical Warnings

Primary care providers should b e aware  of the appropriate 
indications for referral to cardiologists and hospitaliza-
tion of patients with heart failure. In general, any    patient 
with NYHA Class IV symptoms or those     who  demons  trate 
a failure to respond to evidence-based treatment should  
be referred fo r specialty care. Any of the fi ndings liste d in 
Table 10.13 usually signifi es a  need for referral to specialty 
 heart failure care (Lindenfeld    et al., 2010;  Yancy    et al., 
2013). Table 10.1   4 outlines recommendations to patients 
who could benefi t from a referral to a heart failure 
disease managemen   t program (Lindenfeld  et al., 2010). 
These    programs may be physician or nurse managed and 
specialize in evaluation and education for patients with 
heart failure. Patients with St   age D heart failure and 
a poo r progno   sis should be referred for evaluation of 
advanced therapies such as heart transplant and mechani-
cal  assis t devices. Patients with Stage C heart failure and 
frequ   ent epis   odes of decompensation despite optimal 
 medial therapy should also be referred  for early evalua-
tion of advanced therapies. Patients exhibiting symptoms 
of acute myocardial ischemia, respiratory distress, or ongo-
ing decompensation despite escalati ng diuretic doses, 
especially with signs of worsening end-organ dysfunction, 
should be referred for inpatient hospital evaluation and 
treatment.

www.heart.org/HEARTORG/Conditions/HeartFailure/Heart-Failure_UCM_002019_SubHomePage.jsp
http://www.aahfnpatienteducation.com
http://www.mendedhearts.org
www.heart.org/HEARTORG/Conditions/HeartFailure/Heart-Failure_UCM_002019_SubHomePage.jsp
www.heart.org/HEARTORG/Conditions/HeartFailure/Heart-Failure_UCM_002019_SubHomePage.jsp
http://www.aahfnpatienteducation.com
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Clinical Pearls
 n ACE inhibitors and beta-blocker s are the corner-

sto ne of heart failure pharmacotherapy.    Dosages 
should be up-t itrated to target doses used in clini-
cal trials.

 n Aldosterone antagonists are ben efi cial to patients 
with NYHA Class II, III, and IV hear    t failure.

 n   Self  -care str  ate   gies (low-sodiu m die t, daily 
weights, sel f-monitoring for signs and s ymp-
toms) are essential to achieving positive patient 
outcomes.

 n Patients with a left ventricular EF ≤35% despite 
optimal medical therapy should be referred for 
ICD placement as  a primary prevention measure t   o 
reduce the risk of sudden cardiac death.

 n For patients with HFpEF, management should be 
aimed at achieving    target  blood pressure levels 
and volume management.
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C H A P t E R 11
H   ypertension

Judy Cheng, P  harmD, M PH, B  CPS, FCCP

H  ypertension is one of the most common and most impor-
tant risk factors in developing cardiovascular diseases such 
as coronary artery, c erebrovascular, and renal diseases. 
Prevention and proper c ontrol of h   ypertension can reduce 
the risk of developing such diseases. Since the inception 
of the N ational H igh B    lood Pressure E ducation Program 
in 1972, remarkable progress has been made in detecting, 
treating, and controlling h   ypertension ( J ames et al., 2013). 
Management of h   ypertension to date thus revolves around 
primary p revention via lifestyle modifi cations, early d etec-
tion, and optimal t  reatment, with consideration of p atients’ 
other concurrent medical problems. This c hapter discusses 
the primary p revention strategy for h   ypertension as well as 
the proper therapeutic management once the diagnosis is 
established. Issues related to the implementation and dis-
semination of these approaches are emphasized.

 n ANATOMY, P  HYSIOLOGY, A ND PATHOLOGY

Anatomy and P  hysiology

Arterial b    lood pressure is defi ned h emodynamically as the 
product of the cardiac output and the total peripheral resis-
tance. It reaches its peak during cardiac systole (s  ystolic 
b   lood pressure [S   BP]) and its nadir at the end of diastole (d  ia-
stolic b   lood pressure [D   BP]). The cardiac output is the major 
determinant of S   BP, and total peripheral resistance determines 
D   BP. Cardiac output, in turn, depends on stroke volume, 
heart rate, and venous capacitance. Factors that increase 
stroke volume and heart rates will increase cardiac out-
put and subsequently S   BP. Alternatively, venous capaci-
tance affects the volume of venous blood (preload) that is 
returned to the heart. Venous dilatation increases venous 
capacitance and decreases preload, thus decreasing S   BP. 
Total peripheral resistance is regulated by cont raction and 
dilation of the arterioles. Other factors that may also affect 
intravascular resistance include the elasticity of arteries and 
blood viscosity.

The difference between S   BP and D   BP (pulse pressure) 
is an indicator of the tone of the vessel walls. The mean 

arterial pressure, which is defi ned as one third of the pulse 
pressure plus D   BP, is the average pressure throughout the 
cardiac cycle.

B    lood pressure can be regulated by the kidneys, which 
c ontrol blood volume, and the s ympathomimetic nervous 
system. Increased s ympathomimetic activity stimulates 
vasoconstriction of arterioles, thus raising total peripheral 
resistance, and increases cardiac output, thus elevating 
b   lood pressure. For b    lood pressure to remain within normal 
limits, specialized receptors (b aroreceptors) are used. These 
stretch receptors are located in the aortic arch and in the 
carotid sinuses. An increase in b    lood pressure causes these 
receptors to stretch and stimulate the activity of the sen-
sory nerve. Sensory nerve activity from the b aroreceptors 
is t ransmitted via the v agus and g lossopharyngeal nerves 
to the medulla oblongata, which directs the autonomic sys-
tem to respond appropriately. An effective b aroreceptor 
refl ex helps to maintain adequate blood fl ow to the brain 
on standing.

P athophysiology

The vast majority of p atients who have h   ypertension have 
essential (primary) h  ypertension. Secondary h   ypertension 
makes up only about 10% of the hypertensive population 
( J ames et al., 2013). Some possible causes of secondary 
h   ypertension include kidney disease, p heochromocytoma, 
primary a ldosteronism, hyperthyroidism, or d rug-induced 
h   ypertension (e.g., cyclosporine, erythropoietin, s ympatho-
mimetic agents). Primary h   ypertension, in contrast, may 
be caused by multiple factors, including abnormal neural 
mechanisms; defects in peripheral a utoregulation; distur-
bances in s odium, c alcium, and n  atriuretic hormone lev-
els; and malfunctions in either h umoral or vasodepressor 
mechanisms.

Abnormal Neural Mechanisms

The central and the autonomic nervous systems are intri-
cately involved in the maintenance of arterial b   lood pres-
sure. Located in the p resynaptic and postsynaptic nervous 
endings are alpha and beta receptors. Stimulation of 
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ventricular hypertrophy, smooth muscle hypertrophy of 
blood vessels, and glomerular hypertrophy).

Other neurohormonal mechanisms involved in hyper-
tension include hyperinsulinemia and insulin resistance. 
Elevation in the serum insulin concentration may induce 
renal sodium retention, enhance sympathetic nervous sys-
tem activity, and cause vascular smooth muscle hypertro-
phy. The vascular endothelium also plays an important role 
in blood vessel tone. Vasoactive substances produced by the 
endothelium, such as prostacyclin, bradykinin, endothelium-
derived relaxing factor, and endothelin I, interact with each 
other to maintain normal vessel tone. Imbalances of these 
vasoactive substances may contribute to hypertension.

 n EPIDEMIOLOGY

The American Heart Association reported that the preva-
lence of hypertension in the United States between 2007 
and 2010 was approximately 78 million adults (or one 
in every four adults; American Heart Association, 2013). 
Hypertension is associated with an increased risk of devel-
oping coronary artery disease, stroke, heart failure, renal 
insufficiency, and peripheral vascular disease. There is no 
gender discrimination for such risk throughout the entire 
adult age range. However, the prevalence of hypertension 
increases progressively with increasing age. The risk of mor-
bidity and mortality from cardiovascular disease increases 
in a curvilinear fashion with progressively higher levels of 
SBP and DBP.

Research over the years has helped in identifying envi-
ronmental, cultural, and social factors that may contribute 
to the current hypertension pattern. The following factors 
have been identified as the most important contributors 
to age-related increases in blood pressure (Joint National 
Committee [JNC], 2004):

 n High sodium intake (beyond human physiological 
needs)

 n Overweight
 n Lack of physical activity
 n Excessive alcohol consumption
 n Smoking
 n Excessive stress
 n Inadequate potassium intake
 n Positive family history
 n Membership in minority population (e.g., African 
Americans)

In a culture with a high level of stress, low physical 
activity, and excessive consumption of salt and alcohol, the 
prevalence of hypertension may increase. Socioeconomic 
status can also be a determinant of blood pressure. In 
economically developed countries, only a relatively small 
proportion of the general population has a blood pressure 
within the optimal range (<120/80 mmHg). This is, how-
ever, the norm in less-developed societies, where age-related 
increases in blood pressure are uncommon (Pereira et al., 
2012). Reasons that may explain this phenomenon include 

presynaptic alpha and beta receptors will lead to inhibition 
and enhancement, respectively, of norepinephrine release. 
Stimulation of postsynaptic alpha-1 receptors leads to vaso-
constriction. Stimulation of postsynaptic beta-2 receptors 
leads to vasodilation. Stimulation of beta-1 receptors in 
the heart enhances cardiac contractility and increases heart 
rate. The major negative feedback system of the sympathetic 
nervous system is the baroreceptor reflex. A pathological 
disturbance in any of these neural components could lead to 
sustained elevations of blood pressure.

Peripheral Autoregulation

A defect in renal adaptive mechanisms can lead to plasma 
volume expansion and increased blood flow to peripheral 
tissues, even when blood pressure is normal. To offset such 
increases in blood flow, local tissue autoregulatory processes 
would induce arteriolar constriction to raise the peripheral 
vascular resistance.

Disturbances in Sodium, Calcium, 
and Natriuretic Hormone

Increased sodium intake, together with an inherited defect 
in the kidney’s ability to excrete sodium, leads to an increase 
in the level of circulating natriuretic hormones. Natriuretic 
hormones inhibit intracellular sodium transport, causing 
increased vascular reactivity and a rise in blood pressure.

Calcium homeostasis also contributes to the pathogene-
sis of hypertension. Lack of calcium in the blood circulation 
leads to a relative elevation of calcium concentration intra-
cellularly, which leads to altered vascular smooth muscle 
function and increased peripheral vascular resistance.

Potassium depletion may also cause an increase in 
peripheral vascular resistance, but its clinical impact is not 
clearly defined.

Malfunction of Humoral Mechanism

The renin–angiotensin system’s involvement in hyperten-
sion has been well described. Renin is synthesized in the 
kidney and stored in the juxtaglomerular cells. Decreases 
in perfusion pressure to the kidney and the flux of sodium 
and chloride across the renal tubule trigger renin release. 
In blood, renin catalyzes the conversion of angiotensinogen 
to angiotensin I, which is then converted by angiotensin-
converting enzymes (ACE) to angiotensin II. Angiotensin II 
is a direct vasoconstrictor. It also stimulates catecholamine 
and aldosterone release from the adrenal gland. These neu-
rohormones (catecholamine and aldosterone) can further 
increase blood pressure. Angiotensin is also produced by 
the tissue of various organs other than the kidney, such 
as the heart and the brain. Local angiotensin may interact 
with other humoral regulators and endothelium-derived 
growth factors to stimulate vascular smooth muscle growth. 
Components of the local angiotensin system may be respon-
sible for long-term adaptation to hypertension (e.g., left 
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differences in lifestyle (e.g., activity level) and diet (e.g., 
alcohol consumption) among different societies.

 n DIAGNOSTIC CRITERIA

The JNC on prevention, detection, evaluation, and treat-
ment of high blood pressure has provided guidelines for 
hypertension management since the release of its first 
report in 1976. Hypertension management begins with 
early detection. Primary care providers should measure a 
patient’s blood pressure at every clinic visit. Table 11.1 
provides the Seventh Report of the Joint National 
Committee (JNC7) classification of adult blood pressure 
based on the risk of developing cardiovascular events 
(JNC, 2004). All stages of hypertension are associated 
with an elevated risk of cardiovascular events and renal 
disease, but the higher the blood pressure, the greater the 
risk. In the eighth report of the JNC’s hypertension man-
agement guideline (JNC8; James et al., 2013), the defini-
tion of hypertension was not readdressed, but thresholds 
for pharmacological treatment were defined and are dis-
cussed later in this chapter.

Hypertension should never be diagnosed based on a sin-
gle measurement because various factors, such as coffee con-
sumption and the medical white coat, may affect a patient’s 
blood pressure. An initial elevated reading should be con-
firmed on at least two subsequent visits over one to several 
weeks, except if SBP is >180 mmHg, DBP is >110 mmHg, 
or signs and symptoms of end organ damage are present. In 
these situations, patients need to be referred for emergency 
care. An overall average SBP >140 mmHg or a DBP >90 
mmHg will require further diagnosis and treatment. In some 
patient populations, such as those with suspected white coat 
hypertension and no target organ damage, apparent drug 
resistance, hypotensive symptoms with  antihypertensive 
medications, episodic hypertension and autonomic dysfunc-
tion, continuous ambulatory blood pressure monitoring 
may be more helpful than clinical blood pressure monitor-
ing in making a diagnosis.

 n HISTORY AND PHYSICAL EXAMINATION

A complete medical history and physical examination should 
be performed in all hypertensive patients during their initial 
evaluation. This examination should include:

 n Family history of high blood pressure, premature cor-
onary heart disease, stroke, cerebrovascular disease, 
diabetes, and hypercholesterolemia

 n Patient history or symptoms of cardiovascular dis-
ease, cerebrovascular disease, renal disease, diabetes, 
hypercholesterolemia, or gout

 n Known duration and levels of elevated blood pressure
 n History of weight gain, stress, physical activity, and 
smoking

 n Dietary assessment, including sodium intake, alcohol 
use, and intake of cholesterol and saturated fat

 n Complete medication history, including the use of 
over-the-counter products as well as the results and 
side effects of previous antihypertensive agents

 n Symptoms suggesting secondary hypertension
 n Psychosocial and environmental factors that may 
influence blood pressure control (e.g., family and 
employment situations, educational level)

 n Verification of blood pressure by two or more blood 
pressure measurements separated by 2 minutes with 
the patient either supine or seated and after standing 
for at least 2 minutes

 n Verification of blood pressure in the contralateral arm 
(if different, the higher value should be used)

 n Height, weight, and waist circumference
 n Funduscopic examination for arteriolar narrowing, 
arteriovenous nicking, hemorrhages, exudates, or 
papilledema

 n Examination of the neck for carotid bruits, distended 
veins, or an enlarged thyroid gland

 n Examination of the heart for tachycardia, hypertro-
phy, pericardial heave, clicks, murmurs, arrhythmias, 
and third or fourth heart sounds

 n Abdominal examination for bruits, enlarged kidneys, 
masses, and abnormal aortic pulsation

 n Examination of extremities for diminished or absent 
peripheral arterial pulses, bruits, and edema

 n Neurological assessment

 n DIAGNOSTIC STUDIES

Once hypertension is diagnosed, further evaluation of patients 
should be targeted at answering the following questions:

 n Does the patient have primary hypertension versus 
secondary hypertension?

 n Is end-organ disease present?
 n Are other cardiovascular risk factors present?

Any diagnostic studies that are required to rule out 
secondary causes should be performed. In addition, 
diagnostic tests required to rule out end-organ damage 
and other cardiovascular risk factors are also necessary. 

Classification of Blood Pressure for  
Patients >18 Years of Age

CATEGORY SYSTOLIC (mmHg) DIASTOLIC (mmHg)

normal <120 <80

Pre-hypertensive 120–139 80–89

Hypertension

Stage 1 140–159 90–99

Stage 2 ≥160 ≥100

Note: When systolic blood pressure and diastolic blood pressure fall into 
 different categories, the higher category should be used.

 
TABLE 11.1
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Epidemiological observation indicates that within a 
population, a reduction of sodium intake to <2.4 g sodium/d 
was associated with an SBP reduction of 2 to 8 mmHg 
(Sacks et al., 2001). Updated guidelines from the American 
Heart Association have recommended further reducing 
sodium intake to <1.5 g/d (Whelton et al., 2012). African 
Americans and older hypertensive patients are more sensi-
tive to changes in dietary sodium (Sacks et al., 2001).

Excessive alcohol consumption can lead to an elevation 
of blood pressure or resistance to antihypertensive therapy 
(Xin et al., 2001). Patients should be encouraged to limit 
their daily intake to no more than 1 oz of ethanol. Significant 
elevations in blood pressure may develop during alcohol 
withdrawal in patients with heavy alcohol consumption, 
but such pressor effects of alcohol withdrawal are reversed 
several days after alcohol consumption is reduced.

If necessary, drug therapy for hypercholesterolemia is an 
important adjunct to the antihypertensive regimen. This is 
discussed in Chapter 9, “Dyslipidemias.”

Secondary Prevention

Hypertension management begins with early detection and 
continued surveillance. For accurate diagnosis, blood pres-
sure should be measured in a manner such that the values 
obtained are representative of the patient’s usual levels. 
Patients should be asked to sit with arms bared, supported, 
and at heart level. No caffeine or cigarettes should be con-
sumed within 30 minutes of blood pressure measurement. 
If possible, measurements should not be obtained until the 
patient has rested for at least 5 minutes. The appropriate cuff 
size should be used to ensure an accurate measurement. It is also 
advisable that two measurements be obtained 2 minutes 
apart if possible; if the two readings differ by more than 
5 mmHg, additional readings should be obtained.

Once hypertension has been diagnosed, treatment 
plans must be implemented to achieve the ultimate goal 
of improving morbidity and mortality rates. Therefore, it 
is equally important to maintain a normal blood pressure 
and to control other modifiable risk factors of cardiovas-
cular disease. Lifestyle modification similar to those used 
for primary prevention (weight reduction, increased physi-
cal activity, and moderation of dietary sodium and alcohol 
consumption) are used as adjunctive or definitive therapies 
for hypertension.

Blood Pressure Management Target

The JNC8 guidelines modified the target of hypertension 
treatment (James et al., 2013; http://jama.jamanetwork 
.com/article.aspx?articleid=1791497). In the general pop-
ulation aged ≥60 years, the goal of BP management is 
<150/90 mmHg unless the patient also has chronic kid-
ney disease and/or diabetes, in which case the goal of BP 
management is <140/90 mmHg. In the general popula-
tion younger than 60 years, the goal of BP management 
is <140/90 mmHg. This goal is the same for patients with 
chronic kidney disease and/or diabetes.

Several laboratory tests should be performed routinely 
before initiation of drug therapy. These include urinalysis; 
a complete blood count; measurement of blood glucose, 
electrolytes, serum creatinine, and uric acid; lipid profile; 
and electrocardiography.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Primary Prevention

Despite the fact that antihypertensive drug treatment reduces 
cardiovascular risk in hypertensive patients, it is far from 
the complete solution to the problem. Treatment requires 
an ongoing commitment to the task of identifying and 
treating incidental cases. This reduces the risks of develop-
ment of secondary diseases but does not cure the problem. 
Furthermore, not everyone with hypertension receives early 
diagnosis. Many sustain vascular damage to their heart, 
brain, eyes, or kidneys before they come to the attention of 
primary care providers. In addition, treatment of hyperten-
sion can impose a social and economic burden on patients. 
Therefore, primary prevention of hypertension is part of the 
long-term solution to the problem. It provides opportunities 
to interrupt and reduce the continuing cost cycle of manag-
ing hypertension and its complications.

Clinical trials have demonstrated that the following life-
style modifications are efficacious in the primary prevention 
of hypertension:

 n Weight loss if overweight can reduce SBP by 5 to  
20 mmHg/10 kg of weight lost.

 n Physical activities (30 minutes most days of the week) 
can reduce SBP by 4 to 9 mmHg.

 n Reduced sodium intake <2.4 g of sodium can reduce 
SBP by 2 to 8 mmHg. Updated guidelines from the 
American Heart Association have recommended fur-
ther limiting sodium intake to <1.5 g/d (Whelton et al., 
2012).

 n Reduced alcohol consumption to 1 oz/d or less of eth-
anol (24 oz of beer, 10 oz of wine, or 3 oz of 80-proof 
whiskey) can reduce SBP by 2 to 4 mmHg.

 n Reduction of dietary saturated fat and cholesterol intake 
for overall cardiovascular health (adopting the Diet 
Approach to Stop Hypertension [DASH] eating plan 
[Sacks et al., 2001]) can reduce SBP by 8 to 14 mmHg.

Weight reduction has been shown to reduce blood pres-
sure in a large population of hypertensive persons more 
than 10% above their ideal weight (He, Whelton, Appel, 
Charleston, & Klag, 2000). All hypertensive patients who 
are above their ideal body weight should be placed on 
an individualized, monitored weight-reduction program 
involving caloric restriction and regular exercise to increase 
caloric expenditure. Whether patients require antihyperten-
sive pharmacotherapy or not, they should still participate in 
a weight-loss program.

http://jama.jamanetwork.com/article.aspx?articleid=1791497
http://jama.jamanetwork.com/article.aspx?articleid=1791497
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consideration of numerous factors. The following section 
reviews the pharmacology of each class of antihypertensive 
agents and the general approach in initiating therapy and 
proper follow-up.

Diuretics work by initially decreasing plasma volume and 
extracellular fluid. Chronically, they decrease total periph-
eral resistance with a slight decrease in extracellular fluid. 
Side effects of diuretics include hypokalemia (except with 
potassium-sparing diuretics), hypomagnesemia, hypona-
tremia, hyperuricemia, hypercalcemia, hyperglycemia, 
hypercholesterolemia, hypertriglyceridemia, sexual dysfunc-
tion, and weakness. Diuretics are one of the antihyperten-
sive drug groups that have been demonstrated to improve 
long-term mortality and morbidity rates. In trials comparing 
thiazide-type diuretics with other classes of antihypertensive 
agents, chlorthalidone appeared to be better in preventing 
the cardiovascular complications of hypertension (ALLHAT, 
2002). According to JNC8 guidelines, thiazide-type diuret-
ics should be considered as one of the first-line therapies in 
patients diagnosed with hypertension (James et al., 2013).

The American Society of Hypertension guidelines iden-
tify a treatment goal of <140/90 mmHg for patients <80 
years and all patients with diabetes or chronic kidney disease 
and <150/90 mmHg for those ≥80 years without diabetes 
or chronic kidney disease (Weber et al., 2014; www.ash-us 
.org/documents/ASH_ISH-Guidelines_2013.pdf).   This 
target of <140/90 mmHg is also echoed in the European 
Society of Hypertension and the European Society 
of Cardiology guidelines (Mancia et al., 2013; www 
.eshonline.org/Guidelines/ArterialHypertension.aspx).

Medication Regimen

There are numerous classes of antihypertensive agents from 
which to choose when initiating pharmacotherapy. Each 
possesses its own advantages and disadvantages. Table 
11.2 lists the different classes, some commonly prescribed 
antihypertensive agents available on the market, and pre-
cautions and special considerations in using these agents. 
Choosing an appropriate agent for each patient requires 

TABLE 11.2 Commonly Used Antihypertensive Agents

DRUGS
USUAL DOSE 
(mg)

FREQUENCY 
(TIMES/DAY)

PRECAUTIONS AND SPECIAL 
CONSIDERATIONS REMARKS

Diuretics 

thiazide type
Chlorthalidone
Hydrochlorothiazide
indapamide
Metolazone

12.5–25
12.5–25
2.5–5
2.5–5

2
1
1
1

Except for indapamide and 
metolazone, ineffective in 
renal failure (CrCi <30 mL/
min)

Hydrochlorothiazide and chlorthalidone 
generally preferred for hypertension. 
Loop diuretics generally reserved 
for fluid overload conditions such as 
heart failure

Loop
Bumetanide
Furosemide
torsemide

0.5–5
20–320
5–100

1–2
1–2
1–2

Effective in chronic renal 
failure

Potassium-sparing
Amiloride
triamterene

5–10
50–150

1
1–2

Danger in patients who are 
prone to hyperkalemia (e.g., 
taking ACE-i concurrently, 
poor renal function)

Same as for potassium-sparing
Aldosterone antagonists 

Spironolactone
Eplerenone

25–50
50–100

1–2
1–2

Beta-Blockers

Atenolol
Bisoprolol
Metoprolol
Metoprolol extended 

release
nadolol
nebivolol
Propranolol
Propranolol long-acting

25–100
2.5–10
50–200
50–300

40–320
5–40
30–240
60–240

1
1
2
1

1
1
3–4
1

Use with caution in patients 
with asthma/COPD. Consider 
cardioselective (beta-1) 
blocking agents for these 
patients. Use with caution 
in patients with decom-
pensated heart failure, 
heart block, diabetes, and 
peripheral vascular disease. 
never stop abruptly to avoid 
rebound

in higher doses, even selective beta-
blockers may lose their selectivity

(continued )

http://www.ash-us.org/documents/ASH_ISH-Guidelines_2013.pdf
http://www.ash-us.org/documents/ASH_ISH-Guidelines_2013.pdf
http://www.eshonline.org/Guidelines/ArterialHypertension.aspx
http://www.eshonline.org/Guidelines/ArterialHypertension.aspx
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DRUGS
USUAL DOSE 
(mg)

FREQUENCY 
(TIMES/DAY)

PRECAUTIONS AND SPECIAL 
CONSIDERATIONS REMARKS

Beta-Blockers With Intrinsic Sympathomimetic Activity

Acebutolol
Pindolol

200–1,200
10–60

2
2

Avoid in patients with coro-
nary artery disease. Others 
similar to beta-blockers

Alpha-Beta Blockers

Carvedilol
Carvedilol extended 

release
Labetalol

12.5–50
10–80

200–1,200

2
1

2

Same as beta-blockers

Angiotensin-Converting Enzyme Inhibitors

Benazepril
Captopril
Enalapril
Fosinopril
Lisinopril
Moexipril
Quinapril
Ramipril
trandolapril

10–40
12.5–200
2.5–20
5–40
5–40
7.5–15
5–80
1.25–20
1–4

1–2
2–3
1–2
1–2
1–2
2
1–2
1–2
1

Hyperkalemia can develop, 
especially in patients with 
renal failure. Hypotension 
may develop with initiation 
of medications

Calcium Channel Blockers

nondihydropyridines
Diltiazem
Diltiazem extended 

release
Verapamil
Verapimil long-acting

90–360
120–360

80–480
120–480

3
1

3
1

Avoid in patients with heart 
failure, heart block (except 
amlodipine, felodipine). 
Avoid short-acting agents 
because of the possible 
linkage between short-
acting CCBs and increased 
incidence of Mi

Dihydropyridines
Amlodipine
Felodipine
isradipine
nicardipine
nifedipine
nifedipine long-acting

2.5–10
5–20
2.5–10
60–120
30–120
20–120

1
1
2
3
3
1

Angiotensin II Receptor Blockers

Azilsartan
Candesartan
Eprosartan
irbesartan
Losartan
Olmesartan
telmisartan
Valsartan

40–80
4–32
400–800
75–300
25–100
20–40
20–80
80–320

1
1
1
1
1–2
1
1
1

Similar to ACE inhibitors 
(possibly lower incidence of 
occurrence)

TABLE 11.2 Commonly Used Antihypertensive Agents (continued)

(continued )
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DRUGS
USUAL DOSE 
(mg)

FREQUENCY 
(TIMES/DAY)

PRECAUTIONS AND SPECIAL 
CONSIDERATIONS REMARKS

Renin Inhibitor

Aliskerin 150–300 1 Similar to ACE inhibitors 
(possibly lower incidence of 
occurrence)

Centrally Acting Alpha-2 Antagonists

Clonidine
Clonidine patch
Methyldopa

0.1–1.2
0.1–0.2
250–2,000

2–3
1 weekly
3–4

May cause rebound hyperten-
sion if discontinued abruptly

Direct Vasodilators

Hydralazine
Minoxidil

50–300
2.5–80

2–4
1–2

Hydralazine may induce lupus. 
Minoxidil may aggravate 
pleural and pericardial 
effusion

Generally more difficult to tolerate. 
tolerance may develop with long-
term use of hydralazine. Usually 
reserved for patients with more 
severe hypertension, such as hyper-
tension in patients with renal failure

CrCl, creatinine clearance, COPD, chronic obstructive pulmonary disease; MI, myocardial infarction.

Commonly Used Antihypertensive Agents (continued)TABLE 11.2

Calcium channel blockers block the inward movement of 
calcium ions across cell membranes and cause smooth muscle 
relaxation. Side effects of calcium channel blockers include 
headache, dizziness, peripheral edema (dihydropyridines), 
gingival hyperplasia (dihydropyridines), tachycardia (dihydro-
pyridines), bradycardia (diltiazem and verapamil), and heart 
failure (diltiazem and verapamil). Calcium channel blockers 
have demonstrated a reduction in cardiovascular complica-
tions from hypertension and should be considered as one of 
the first-line therapies for hypertension management (James et 
al., 2013). Short-acting calcium channel blockers (specifically 
nifedipine), however, have been associated with an increased 
incidence of myocardial infarction in observation studies 
(Alderman, 1992; Psaty et al., 1995). It is believed that this 
phenomenon is caused by the fluctuations in neurohormonal 
and sympathetic activity caused by short-acting calcium chan-
nel blockers. Therefore, it is recommended that short-acting 
agents be reserved for acute situations only; whenever pos-
sible, long-acting agents should be used.

ACE inhibitors block the formation of angiotensin II; 
this promotes vasodilation and decreases aldosterone pro-
duction, which reduces salt and water retention. They also 
increase bradykinin levels and vasodilatory prostaglandins. 
Side effects of ACE inhibitors include cough, hyperkalemia, 
angioedema, rash, and elevation of serum creatinine levels. 
ACE inhibitors have demonstrated a reduction in cardio-
vascular complications from hypertension and, according 
to the JNC8 guidelines, should be considered as one of the 
first-line therapies of antihypertensive agents in the general 
non-Black population (James et al., 2013).

Angiotensin II receptor antagonists bind to angio-
tensin II receptors in vascular smooth muscles to promote 

vasodilation. The side-effect profile is similar to that of 
ACE inhibitors. However, because they bind directly to the 
angiotensin II receptors and have less effect on bradykinin 
production, they are believed to produce a lower incidence 
of side effects than ACE inhibitors. Similarly to ACE inhibi-
tors, angiotensin II receptor antagonists can also be consid-
ered as one of the first-line antihypertensive agents in the 
general non-Black population, especially in those patients 
who would benefit from an ACE inhibitor but cannot toler-
ate the side effects of ACE inhibitors (James et al., 2013).

Beta-blockers decrease blood pressure by decreasing 
cardiac output and baroreflex. They also decrease plasma 
renin activity. Beta-blockers can be divided into cardioselec-
tive agents (block beta-1 receptors only), noncardioselective 
agents (block both beta-1 and beta-2 receptors), and agents 
with intrinsic sympathomimetic activity (partial agonist). Side 
effects of beta-blockers include bronchospasm, exacerbation 
of symptoms of peripheral vascular disease, fatigue, insomnia, 
exacerbation of heart failure, masking symptoms of hypo-
glycemia, hypertriglyceridemia, decreased high-density lipo-
protein levels (except agents with intrinsic sympathomimetic 
activity), sexual dysfunction, and reduced exercise tolerance.

Alpha-beta blockers exert their action by blocking 
both alpha- and beta-adrenergic receptors. Their side-
effect profiles, besides including those pertaining to beta-
blockers, also include those relating to alpha-blockers 
such as orthostatic hypotension. According to the JNC8 
guidelines (unlike JNC7), beta-blockers and alpha–beta 
blockers are no longer considered first-line agents in hyper-
tension management (James et al., 2013). This change is 
because of evidence showing that the use of beta-block-
ers resulted in a higher rate of the primary composite 
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in which case the goal should be <140/90 mmHg (James 
e t al. ,  2013).

Women taking oral contraceptives, especially if they are 
also obese or older than 35 years, have a  higher risk of devel-
oping hypertension    (JNC, 20 04). In this case, it is strongly 
advisable to stop the use of oral contraceptives. If other con-
traceptive methods are not acceptable to the patient, then 
treatment of   hypertension    should be considered.

CULTURAL CONSIDERATIONS

Hypertension   is a common problem in all races and cul-
tures. However, African Ameri can populations seem to 
be affected at a disproportionately higher rate. African 
Ameri cans can also suffer from a more severe degree of 
hypertension.   Because of the lower plasma renin level a nd 
the increased blood pressur   e response to sodium and fl  uid 
overloading observed in this population, diuretic therapy 
shoul d be used as the initial antihypertens ive treatment, 
pr  ovided there are no contraindications. Calcium chann el 
blockers have proven to be as effective as diuretics as fi rst-
line th erapy. The  JNC8 guidelin  es do  not recommend the 
use of ACE inhibitor  s or  angiotensin r  eceptor blockers as 
fi rst-line agents for the general Black population, includ-
ing those with diabetes, unless they have other indications 
for the medications (James et al. ,  2013). Beta-blockers  and 
ACE inhibitor  s ma y not be as effective as diuretics and cal-
cium chann  el blockers when used as monotherapy i n th is 
population. If an adequate response is not attained with the 
maximum recommended dose of a diuretic and a calcium 
chann  el blocker, an ACE inhibitor   or angiotensin r eceptor 
antagonist can be added (James et al. ,  2013).

QUALITY-OF-LIFE CONSI DERATIONS

Antihypertens ive agents may cause certain side effects 
that will affect a patient’s quality of life (see Tab le 12.2). 
 Examples include impotence, impairment of mental acuity, 
and reduction of exercise tolerance. Patients should be rou-
tinely assessed for such side effects and adjustments made 
to the medication regimen where possible to improve a 
patient’s quality of life.

ECONOMIC CONSIDERATIONS

The cost of antihypertens ive medication may be a barrier 
to optimal control of hy pertension    because treating blood 
pressur    e usually means a commitment to lifelong the  rapy. 
Work ing with patients to c hoose the most affordable ther-
apy may h elp in improving their participation in a mutually 
acceptable therapeutic plan.

COEXISTING DI SEASE CONSIDERATIONS

Antihypertens ive agents, while improving high blood 
pr essur    e, may worsen other disease states. For instance, 
 beta-blockers  may aggravate asthma, diabetes, and 

outcome of cardiovascular death, myocardial infarction, 
or stroke compared to use  of  angiotensin receptor block-
ers, a fi nding that was driven largely by an increase in 
stroke  (Dahlöf et al., 2002).

Centrally acting agents exert their action by stimulating 
central alpha-2 recep tors that inhibit efferent sympathetic 
activity. Side effects of these agents include drowsiness, 
sedation, dry mouth, fatigue, and orthostatic hypotension.

To avoid reb ound hypertension,    short-acting 
  clonidine sho uld never be discontinued abruptly.

 C L I N I C A L  W A R N I N G :!

Direct vasodilators exert their action through direct 
smooth muscle (primary arteriolar) vasodilation.  Side effects 
of direct vasodilators include headache, tachycardia, and 
fl uid retention. Hydralazine c an also cause lupus. Minoxidil 
can  cause hypertrichosi s.

Renin inhibit ors exert their action by directly inhibiting 
renin, which  leads to a decrease in plasma renin activit y and 
inhibition of the conversion of angiotensinog en to angio-
tensin I . Its side-effect profi le is similar to that of angio-
tensin r  eceptor blockers.

Combination therapy: The  use of fi xed-dose co mbina-
tions may be more convenie nt and simplify the treatment 
reg  imen for some patients. The y may cost less than the indi-
vidual components prescribed separately. Use of generic 
drugs should be considered to reduce prescription costs. For 
some patients, the  cost of separate prescription of multiple 
drugs available generically may be less than nongeneric, 
fi  xed-dose co mbinations.

Special Treatment Con siderations

AGE AND GENDE R CONSIDERATIONS

In elderly patients, iso lated systolic hype  rtension    (in which 
DBP remains n   ormal) is a commonly observed phenome-
non. In a double-blind  placebo-contr olled trial, the Systolic 
Hype  rtension    in the Elderly Progr am (SHEP) Study (   SHEP 
Coopera t    ive Research Group, 1991), active treatment of 
  isolated systolic hype  rtension    with chlorthalidon e, a thia-
zide-type    diuretic, signifi cantly reduced the risk of stroke 
and the number of cardiovascular events. Using a similar 
study design, the Systolic Hype  rtension   in Europe (Syst-
 Eur) Stu   dy compared a regimen based on nitrendipine  to 
placebo and found a signifi cant reduction in stroke as well 
as overall cardiovascular events (Staessen et  a  l., 1997). The 
Hyperten  sion    in the Very Elderly  Trial (HYVET) demon-
s   trated similar outcomes when using peridonpril i n addition 
to indapamide (B eckett et a l ., 2008).

Elderly patients are  more sensitive to volume depletion 
and sympathetic inhibition; therefore, antihypertens ive med-
ications should be initiated at a smaller-than-usual dose. As 
discussed earlier, JNC8 recommen   ds the blood pressur    e goal 
for patients 60 y ears or olde r to be <150/90 mmHg unless 
t he patient also has chronic kidney disease and/or diabetes, 
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peripheral vascular disease. However, they have improved 
the mortality rate in myocardial infarction, certain arrhyth-
mias, and certain heart failure conditions. Benefits may 
outnumber the risks in these patient populations; there-
fore, beta-blockers can be used with careful monitoring 
of exacerbation of comorbid conditions in these patients. 
For patients with asthma/chronic obstructive pulmonary 
disease, if beta-blockers are used, a beta-1 selective beta-
blocker is preferred and close monitoring of the comorbid 
condition is required. Table 11.3 summarizes the specific 
agents that may be preferred in patients with certain comor-
bidities and the agents contraindicated in different disease 
states. The JNC8 guidelines did not address particular com-
pelling indications.

Initiation of Pharmacotherapy and Follow-Up

In the JNC8 guidelines, the main emphasis of hypertension 
management is to attain and maintain goal blood pres-
sure. In the general population, aged ≥60 years, the goal 
for blood pressure management is <150/90 mmHg unless 
the patient also has chronic kidney disease and/or diabetes, 
in which case the goal for blood pressure management is  
<140/90 mmHg. In the general population younger than 60 
years, the goal for blood pressure management is <140/90 
mmHg. This goal is the same for patients with chronic kid-
ney disease and/or diabetes.

When the decision has been made to begin drug therapy, 
and the patient has no indications for another type of drug 

INDICATION DRUG THERAPY

Compelling Indications Unless Contraindicated

Diabetes ACE inhibitors, ARBs, CCBs, beta-blockers, diuretics

Systolic heart failure ACE inhibitors, beta-blockers (metoprolol extended release, carvedilol, bisoprolol), 
ARBs, aldosterone antagonists,diuretics

Post-Ml Beta-blockers (non-iSA), ACE inhibitors, aldosterone antagonists

Recurrent stroke prevention ACE inhibitors, diuretics

Chronic kidney disease ACE inhibitors, ARBs

High coronary disease risk ACE inhibitors, ARBs, CCBs, beta-blockers, diuretics

May Have Favorable Effects on Cormorbid Conditions

Angina Beta-blockers, CCBs

Atrial tachycardia and fibrillation Beta-blockers, CCBs (nondihydropyridine)

Essential tremor Beta-blockers (noncardioselective)

Hyperthyroidism Beta-blockers

Migraine Beta-blockers (noncardioselective), CCBs (nondihydropyridine)

Osteoporosis thiazide-type diuretics

Preoperative hypertension Beta-blockers

May Have Unfavorable Effects on Comorbid Conditions

Depression Central alpha-agonists, reserpine

Gout Diuretics

Second- and third-degree heart block Beta-blockers, CCBs (nondihydropyridine)

Systolic heart failure CCBs (except amlodipine and felodipine)

Liver disease Labetalol, methyldopa

Pregnancy ACE inhibitors, ARBs

TABLE 11.3 Individualized Antihypertensive Agents Based on Coexisting Diseases

ACE, angiotensin-converting enzyme; ARB, angiotensin II receptor blockers; CCB, calcium channel blockers; ISA, intrinsic sympathomimetic activity; MI,  myocardial 
infarction.
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(see Table 11.3), a  thiazide-type    diuretic, ACE inhibitor,   
angiotensin re  ceptor blocker, or ca lcium channe  l blocker can 
be selected as an optimal fi rst-line choice, with the exception 
of the general Black population, in which a thiazide-type 
   diuretic or calcium channe  l blocker should be considered 
as the fi rst-line choice (James et al.,  2013). Whenever init i-
ating antihypertensi ve therapy, the l owest dosage should be 
selected to prevent unnecessary side effects and hypotension. 
Unless the patient experiences signs and symptoms of end-
organ dama ge, the lowest dose should be given for up to a 
month before it is increased to the next dosage level. If goal 
blood pressure     is not reached within a month after initiation 

of treatment, the   dose of the initial drug should be titrated 
toward the maximum dose or a second drug from one of 
the classes recommended as fi rst-line choice (a thiazide-type 
   diuretic, ACE inhibitor,   angiotensin re  ceptor blocker, or cal-
cium channe  l blocker) should be added. Combining differ-
ent agents may allow smaller doses of each agent to be used, 
minimizing side effects. It may be more diffi cult for patients 
to ma intain a regimen of multiple medications; therefore, 
risk/benefi t ratios always have to be considered. If a diuretic 
is not chosen as the initial agent, the addition of one usually 
enhances the effects of the other agents. Figure 11.1 summa-
rizes the overall treatment appr  oach to essential hypertension.

 FIGURE 11.1 

T  reatment approach for essential h   ypertension (adapted from J  ames et al., 2013). 

A  CE, a  ngiotensin-converting enzyme; A   RB, a  ngiotensin receptor blocker; C   CB, c  alcium channel blocker.

Lifestyle modification

General, non-Black population:

Initiate thiazide-type diuretic,

ACE inhibitor, ARB, or CCB

Black population:

Initiate thiazide-type diuretic

or CCB

Not at goal blood pressure:

• Optimize dose of first-line agent, or

• Add and titrate an additional first-line agent

Not at goal blood pressure:

• Add and titrate first-line agent from class not previously used

(combining ACE inhibitors and ARBs is not recommended)

Not at goal blood pressure:

• Add an additional medication class (e.g., beta-blocker, vasodilator,

others). Consider consultation with a hypertension specialist.

Blood pressure at goal:

Continue current treatment and monitor

Initiate pharmacological management if blood pressure not at goal of <140/90 mmHg
(<150/90 mmHg for patients > 60 years without chronic kidney disease and/or diabetes)
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  The clinician should continue to assess blood pressure     
and titrate the treatment regi  men until the goal blood pres-
sure     is reached. If the goal blood pressure     cannot be reached 
with two drugs, add and titrate a third drug from the list 
provided earlier (James  et al.,  2013). The new guideline 
does not recommend using an ACE inhibitor   and an angio-
tensin re  ceptor blocker together.

Achieving and maintaining the target blood pressure     
require long-term foll ow-up. Onc  e stabilized (optimal doses 
established), patients shoul d be seen at 3- to 6-month inter-
vals to ensure that the blood pressure     still remains at goal. 

 n TEACHING AND SELF-CARE

Succ essfu l long-term cont rol of hyp ertension r   equires inten-
sive participation by patients. Pati ents should be encouraged 
to continue medical therapy especi ally when they are feeling 
well and blood pressure     readings are at goal. Proper patient 
education, pat ient self-care, and  long -term supp ort and fol-
low-up are   essential to ensure success. Strategies to improve 
participation in the therapeutic plan, and ultimately blood 
pressure   control, inclu de:

 n Use educational materials and programs stressing the 
importance of the primary prevention of  hyperten-
sion a   nd lifestyle modifi cations for long-term cont rol 
of hyp ertension.

 n   Discuss with patients their  concerns, and clarify any 
misunderstandings.

 n Inform patients of th eir blood pressure   level. This 
gives patients a sen se of control over the ir own 
disease.

 n Involve patients in th e decision-makin g process and 
in establishing the goals of treatment.

 n Sim  plify the regimen as much as possible; this includes 
selecting the most cost-effective  regimen.

 n Incorporate the treatment into   a patient’s daily lifestyle.
 n Encourage blood pressure    monitoring by the patient; 
this may include home blood pressure    monitoring. 
Encourage discussion of side effects and concerns 
about the medication or diet regimen.

 n Provide feedback regarding blood pressure    levels.
 n Provide positive encouragement for blood pressure    
and behavioral improvement.

 n Educate the patient’s family members to be part of 
the blood pressure    control proces s and to provide 
positive reinforcement.

 n Suggest small-group ac tivities to enhance mutual sup-
port and motivation.

 n Collaborate with other health care pr ofessio nals to 
provide patients with  more intensive counseling.

 n COMMUNITY RESOURCES

More information regarding the management of hyper-
tension,    epidemiological data about hypertension,    and 

community-base d hypertension e   ducation prog rams can be 
obtained from:

 n National High Blood Pressure     Education Prog ram, 
Offi ce of Prevention, Ed ucation and  Control, Natio nal 
Insti tutes of Health, P.O. B ox 30105, Bethesda, MD 
2 0892 (301-2  51-1222); www.nhlbi.nih.gov/health/
public/ heart/index.htm#hbp

 n American Heart Association, 7272 Greenvile Ave,  
Dallas, TX 752 31 (1-800  -AHA-USA-1); www
.heart.org/HEARTORG/

Clinical Pearls
 n The drug of fi rst choice for the general, non-Black 

popu lation should be thiazide-type    diuretics, ACE 
inhibitors  , an giotensin re ceptor antagonists, o r 
calcium channe  l blockers. The drug of fi rst choice 
for the Black population should be either a thia-
zide-type    diuretic or a calcium channe  l blocker.

 n Beta-blockers  are no longer recommended as fi rst-
line agents.

 n The goal for blood pressure     management is 
<150/90 mmHg for patie nts aged  60 years  or older ; 
<140/90 mmHg for patie nts young er than 60 years, 
and all  patients with  chronic kidney diseases and/
or diabetes.

 n Even if patients requi re antihypertensi ve pharma-
cotherap y, they  should still participate in lifestyle 
modi fi cation.

 n African Americ ans and older hypertensive patients 
are m ore sensitive to changes in dietary sodium.

 n Short- acting c lonidine shou ld never be discontin-
ued abruptly, to avoid rebound hypertension.

 Referral Poi nts and Cli nical Warnings

Patients with the following signs and symptoms should 
be referred for further evalua tion and  management:

 n SBP 180 mmHg o  r higher  or DBP 120 mmHg 
o   r higher 

 n Signs and symptoms of target-organ d amage, 
such as myocardial ischemia or heart failure, 
stroke, absence of major pulses in extremi-
ties, proteinuria or  signifi cant elevation of 
serum creatinine lev el, and retinopathy

 n Hypertension r  efractory to outpatient drug 
treatment

 n Seco  ndary hypertension t   hat requires special-
ist consultation for the underlying cause 
(e.g., pheochromocyto ma)

 n Hypertension i  n pregnancy

http://www.nhlbi.nih.gov/health/public/heart/index.htm#hbp
http://www.nhlbi.nih.gov/health/public/heart/index.htm#hbp
http://www.heart.org/HEARTORG/
http://www.heart.org/HEARTORG/
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P eripheral V ascular Diseases

Jason T. Slyer, D  NP, R N, F   NP-BC, C  HFN, FNAP  •  N ancy E. I ankowitz, D NP, R N, F   NP-BC

P eripheral v ascular diseases (P  VDs) encompass a variety of 
v ascular disorders in any a rterial bed outside of the heart. 
C hronic v enous insuffi ciency also falls under the main cate-
gory of peripheral v ascular disorders and diseases. The term 
P  VD is often used interchangeably with peripheral artery 
disease (P AD); however, the latter term is generally reserved 
for a m ore specifi c process involving atherosclerotic disease 
of the lower extremities, and is associated with increased 
risk of cardiovascular morbidity and mortality (N   awaz & 
C arman, 2012). This chapter discusses a variety of periph-
eral v ascular disorders with regard to their c linical presen-
tation, diagnostic criteria, and t reatment options, and also 
provides references for further study and recommendations 
for patient education.

 n ATHEROSCLEROSIS

Anatomy, P hysiology, and P athology

Atherosclerosis is a degenerative disease characterized by 
elevated l ipid-containing plaques known as a theromas found 
within the i ntima, the innermost layer of an artery. A theromas 
narrow the vessels, resulting in s tenosis or occlusion of the 
artery. They can also rupture, resulting in the sudden forma-
tion of a blood clot (thrombosis). Atherosclerosis impairs the 
ability of the endothelium to prevent platelet aggregation and 
cholesterol b uildup. The distal vessels of the lower extremi-
ties are often the target for atherosclerotic plaque, which is 
commonly found in a rterial branches, but atherosclerosis 
can occur in any artery in the body. A rterial insuffi ciency is a 
general term that refers to vessels that are compromised and 
debilitated as a result of atherosclerotic changes that narrow 
the lumen of the medium and long arteries.

Epidemiology

Atherosclerosis is the most common v ascular disorder 
affecting peripheral arteries (N   awaz & C arman, 2012). 
Atherosclerotic PAD often coexists with atherosclerotic 
changes in coronary and c erebrovascular beds and is the 
leading cause of death in persons 65 years of age or older. 
It is suggested that m ore than 8 million people in the U nited 

States have P AD (N   awaz & C arman, 2012) and that 20% 
of adults older than 55 years suffer from some form of P AD 
(H   ankey, N orman, & E  ikelboom, 2006). Although PAD 
affects between 12% and 14% of the population, most peo-
ple are asymptomatic (A   l-Q aisi, N ott, K ing, & K  addoura, 
2009). Patients with diabetes have an increased prevalence 
of atherosclerosis (J  ude, E  leftheriadou, & T  entolouris, 
2010). Atherosclerosis in the arteries of the lower extremities 
is a strong indicator of atherosclerosis elsewhere in the body.

Diagnostic Criteria

A d iagnosis of P AD is based on patient history, p hysical 
examination, and n oninvasive testing. An ankle/brachial 
pressure index (A  BPI) of 0.7 to 0.9 indicates mild P AD, 
0.41 to 0.69 indicates moderate disease, and ratios less than 
or equal to 0.4 indicate severe disease.

History and P hysical Examination

The most common manifestation of lower extremity athero-
sclerosis is intermittent c laudication (M  cDermott et al., 2010). 
C laudication comes from the L atin word c  laudicatio, meaning 
to limp. Intermittent c laudication is a pain in the leg that is 
brought on by walking and relieved by rest. This pain, char-
acteristic of peripheral a rterial occlusion, results from dimin-
ished blood fl ow and the inability of the collateral c irculation 
to meet the oxygen demand of the exercising muscles.

C laudication develops in a muscle distal to the com-
plete or partial obstruction of a main artery. Localization 
of symptoms depends on the anatomic pattern of a rterial 
occlusive disease. Pain is often felt in the muscle group below 
the level of the a rterial obstruction. For example, a ortoiliac 
occlusive disease may cause buttock and thigh c laudication 
and absence of femoral pulses. This syndrome, known as 
L  eriche’s syndrome, causes atrophy and slow w ound heal-
ing in the legs as well as erectile dysfunction. I liofemoral 
occlusive disease results in thigh and calf c laudication; f em-
oropopliteal occlusive disease results in calf c laudication.

The most common site of P AD in both diabetic and 
n ondiabetic patients is the superfi cial femoral artery. The 
second most common site is the a ortoiliac segment. T ibial 
vessel disease, if present, may lead to critical ischemia of the 
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ASSESSMENT ARTERIAL VENOUS

Skin color Extremely pale, pale when limb elevated, rubor when limb 
dependent

Brawny; brownish-red pigmentation, cyanotic 
when dependent

Skin texture thin, shiny, dry; hair loss on leg, ankle, and foot;  
thickened, rigid, yellow toe nails

Stasis dermatitis, eczema, skin mottling, lipoder-
matosclerosis, thickened skin

Skin temperature Cool Warm

Edema Absent or mild, usually unilateral Present, usually foot to calf; may be unilateral or 
bilateral

Pain Pain in the muscle of the buttocks, hip, thigh, or calf while 
walking that disappears at rest, worse while supine, disap-
pears when dependent

Ache, dull, vague, localized on medial ankle; 
relieved with walking, leg elevation, and/or 
graduated compression stockings

Blood flow Bruit may be present; pressure readings lower below stenosis normal

Pulses Diminished or absent normal, although they may be difficult to feel 
through edema and thickened skin

Ulceration Severely painful; involves toes or other bony prominences of 
foot, areas of trauma

Mildly painful; develops at medial malleolus

Ulcer 
characteristics

Well-demarcated edges base: eschar or necrotic tissue com-
mon, punched-out appearance

irregular edges, base varies from granular to 
necrotic. Exudate varies from none to copious

impotence May be present not present

Acute occlusion Absent pulse, pale, cold, paralysis, and paresthesia present Deep venous thrombosis or superficial phlebi-
tis: redness, heat, calf tenderness, unilateral 
edema, acute dyspnea

TABLE 12.1 Comparison of Arterial and Venous Insufficiency

leg, which is manifested by rest pain, nonhealing wounds, 
and gangrene (Nawaz & Carman, 2012).

The key to the diagnosis of arterial occlusive disease is 
the patient history. Signs and symptoms of arterial insuffi-
ciency as compared to venous insufficiency can be found in 
Table 12.1. In taking the patient’s history, one must inquire 
about the onset and duration of symptoms, including walk-
ing compromised by leg pain, symptoms of ischemia at rest, 
impaired wound healing in patients older than 70 years or in 
patients older than 50 years who smoke and/or are diabetic 
(Hirsch et al., 2006). Questioning should focus on the dis-
tance the patient is able to walk before developing cramping 
pain, the muscle groups involved (e.g., calf, thigh, hips, but-
tock), and whether or not dangling the legs over the side of 
the bed relieves the pain. Males should be asked about erec-
tile dysfunction. Additional questions should address the 
patient’s personal medical history, including prior diagnosis 
of atherosclerosis, hypercholesterolemia, diabetes mellitus, 
and hypertension, as well as a family history of arterial 
insufficiency. The patient’s social history (e.g., smoking, 
sedentary lifestyle, and nutritional status) and a list of medi-
cations the patient is taking should be obtained.

Intermittent claudication can be chronic in nature but 
may become more incapacitating. The body attempts to 
compensate for this ischemic state by developing collateral 
circulation. The collateral circulation may not be sufficient 
when oxygen demand exceeds supply. The patient may 
notice a decrease in endurance and tolerance with exer-
cise, resulting in a decrease in the distance and amount of 

walking. The pain may begin to occur at night. This pain 
is often relieved by dangling the foot off the side of the 
bed. When arterial insufficiency has progressed to such a 
level that the pain is constant and severe, patients may be 
unable to function. At this point, arterial ulcers may appear in 
conjunction with limb-threatening ischemia and ensuing gan-
grene, necessitating amputation (Hirsch et al., 2006).

Symptoms of leg ischemia are frequently the present-
ing concerns reported by patients with PAD; however, in 
asymptomatic patients, ABPI screening may be the first indi-
cator of PAD (European Stroke Organisation et al., 2011; 
Hirsch et al., 2006). The clinical presentation varies from 
asymptomatic (20%–50% of patients) to symptoms such 
as critical limb ischemia (1%–2%), classic claudication 
(10%–35%), and a typical leg pain (40%–50%). Just as 
many patients suffering from PAD (up to 50%) may present 
with either atypical leg pain or no symptoms at all (Hirsch 
et al., 2006).

Acute arterial occlusion differs from intermittent clau-
dication in terms of the presentation of pain. Claudication 
is a progressively debilitating symptom that is more chronic 
in nature. Acute arterial occlusion is a sudden blockage of 
an artery; it is abrupt in onset and more severe than claudi-
cation. This excruciating, unrelenting pain may occur sud-
denly, and neither rest nor activity relieves it. With acute 
arterial occlusion, the progressive signs of arterial insuffi-
ciency (e.g., dry skin, brittle nails, and hair loss) may not 
be present. Often the foot is white and cold. The patient 
may experience muscle weakness, possible paralysis, and 
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Doppler stethoscope, if necessary. The physical examina-
tion should also include auscultation and evaluation of the 
blood flow. Normally, no sound is heard over a vessel that 
is patent. When blood flow becomes turbulent through an 
obstructed vessel, a blowing sound, or bruit, can be heard. 
Although the presence of a bruit is not always hemody-
namically significant, it often indicates the start of chronic 
arterial occlusive disease long before symptoms such as 
cramps and pain appear. It is important in this patient 
population to check pulses in all regions of the body where 
major vessels are located, including the carotid, abdominal 
aorta, iliac, femoral, popliteal, posterior tibial, and dorsa-
lis pedis.

The clinical syndrome most difficult to distinguish 
from claudication is neurogenic claudication, more typi-
cally known as spinal stenosis. The pain characteristic of 
spinal stenosis is caused by a localized narrowing of the 
spinal canal from a structural abnormality that results in 
compression of the cauda equina. With spinal stenosis, the 
patient usually complains of pain in the lower back or but-
tock region as well as numbness and tingling in the feet 
with walking (Katz & Harris, 2008). Differentiation of 
claudication and spinal stenosis can be determined by the 
patient’s response to exercise. Symptoms of intermittent 
claudication are brought on by exercise and relieved with 
rest. Onset at a given distance of walking can be predicted 
fairly accurately. Spinal stenosis may also be precipitated by 
walking, but the distance walked before symptoms appear 
will vary. Standing may cause discomfort in patients with 
spinal stenosis, whereas standing relieves pain in intermit-
tent claudication (Katz & Harris, 2008).

Nocturnal muscle cramps may be another symptom that 
can mimic claudication. However, these cramps are a com-
mon complaint and have a tendency to occur in older per-
sons. The cramps are not related to exercise. Tightness and 
pain in the calf after exercise can affect athletes with chronic 
compartment syndrome (Twaddle & Amendola, 2008). 
This syndrome is usually found in young persons, presents 
after vigorous exercise, and does not quickly subside with 
rest. Osteoarthritis of the hip may mimic thigh and buttock 
claudication. However, osteoarthritic pain occurs with vari-
able amounts of exercise. It is relieved after long periods of 
rest and changes in severity from day to day.

Another differential diagnosis to be considered is 
Raynaud’s disease, which is an interruption in arterial 
circulation to the extremities. In Raynaud’s disease, epi-
sodic vasospasm produces closure of the small arteries in 
the distal extremities. This may be elicited by exposure to 
cold, vibration, or emotional stimuli. About 5% of the U.S. 
population suffers from Raynaud’s disease. Although it is 
considered more of an inconvenience than a serious illness, 
in severe cases, gangrene may threaten tissues. If fingers or 
toes turn blue in response to even brief changes in tem-
perature just below 60°F, followed by tingling, burning, 
or numbness, consultation with a primary care provider 
should be a priority. Diagnosis is difficult because there is 
no single test to confirm this diagnosis (James, Berger, & 
Elston, 2011).

paresthesia. Because of the cessation of blood flow to the 
extremity, there will be loss of pulses distal to the occlu-
sion. This situation warrants immediate referral to a vas-
cular surgeon.

Two classification systems have been developed to help 
identify and document chronic lower-extremity PAD: the 
Fontaine staging system and the Rutherford categorizing 
system. Both classification symptoms address the severity of 
symptoms and the presence of markers for severe chronic 
occlusive disease, such as ulceration and gangrene. Fontaine 
has four main stages, one of which is subdivided into two 
stages: Stage I (asymptomatic), Stage IIa (mild claudication), 
Stage IIb (moderate/severe claudication), Stage III (ischemic 
rest pain), and Stage IV (ulceration or gangrene). Rutherford 
established seven categories ranging from 0 to 6 (asymptom-
atic, mild claudication, moderate claudication, severe clau-
dication, rest pain, minor tissue loss, and major tissue loss, 
respectively; Hirsch et al., 2006).

The physical examination involves inspecting the 
patient’s body for changes in appearance. Hair growth 
may be absent over the affected area. The nails may appear 
thick, yellow, and brittle. Motor function of the affected 
part may be impaired or absent. The muscles may also 
appear atrophied from severe nerve and skeletal muscle 
ischemia. Patients often complain of numbness and tingling 
in the extremity, as well as an inability to distinguish touch 
from pressure, pain, and temperature change.

The skin texture may also change with arterial insuffi-
ciency. The skin may appear shiny, taut, and thin; scaly and 
dry from ischemia; or progress to a deep red when the feet 
are in a dependent position. To assess the degree of arterial 
insufficiency, a reactive hyperemia test may be performed. 
This involves raising the legs above the level of the heart 
until the legs become a cadaveric pale color, followed by 
placing the patient in a seated position with the legs depen-
dent. If pink coloration does not return within 15 seconds, 
the circulation is compromised. If the legs turn a deep red 
before reverting to their normal pink color, significant arte-
rial occlusion is likely present. The skin temperature may 
vary. It is usually cool from vascular occlusion or vasocon-
striction, hindering the blood supply. The best way to assess 
the temperature is to gently palpate the extremity with the 
dorsum of the hand.

A thorough patient history and physical assessment 
can help to distinguish ischemic ulcers caused by arterial 
disease from other types of ulcers (e.g., venous, pressure, 
trauma, and vasculitis). Breakdown of the skin may occur 
with severe ischemia, resulting in ulceration. These ulcers 
are often found over pressure points such as the heels, toes, 
bony prominences, the dorsum of the foot, or the metatarsal 
heads. Ulcers, which cause severe pain, are often symmetri-
cal and without drainage. Mild edema may also be present. 
Patients experiencing pain at rest may have edema because 
they keep their legs in a dependent position for pain relief.

Palpating the patient’s pulses provides information 
about the condition of the arteries. With arterial obstruc-
tion, the pulses may be absent or weak. Pulses should 
be assessed bilaterally for equality and strength using a 
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claudication and abnormal ABPIs and/or PVRs, an imaging 
study is indicated to determine the location and severity of 
stenosis.

Contrast angiography is considered the gold standard 
diagnostic tool for evaluating arterial anatomy and is the test 
most widely performed prior to an intervention (Hirsch et al., 
2006). It helps to reveal the exact location of the arterial 
obstruction and provides a road map for operative recon-
struction. Contrast dye is used to visualize vessel anatomy 
and determine the degree of stenosis present. Contrast dye is 
associated with a low incidence of nephrotoxicity, especially 
in patients with baseline renal dysfunction, diabetes, or low 
output states. This risk, as well as other risks associated with 
any invasive procedure (e.g., bleeding, infection, vascular 
access complications), must be considered prior to ordering 
this test. Because of these risks, angiography is usually only 
performed when revascularization is being considered.

Significant advances have been made in duplex ultra-
sound, CT angiography, and MRI angiography, making 
these tests viable noninvasive alternatives. Doppler ultra-
sound is one of the most widely used noninvasive tools 
in the evaluation of PAD. It can be used to locate lesions, 
quantify disease severity, and follow the progression of 
disease. It is also recommended for periodic surveillance 
after bypass procedures. CT or MRI angiographies are 
other noninvasive imaging methods to evaluate for the 
location and severity of disease. An intravenous injection 
of iodinated contrast dye is given during CT angiography 
to fill vessels. However, contrast dye may be nephrotoxic 
in azotemic patients. The accuracy and effectiveness of CT 
angiography is not as well established as that of MRI angi-
ography. MRI angiography with gadolinium enhancement 
can be used to visualize vessel anatomy through exposure 
to magnetic energy sources, without the use of radiation; 
but it is contraindicated in patients with pacemakers or 
other metallic implants.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

There are several approaches to managing arterial insuffi-
ciency, beginning with risk factor modification. For asymp-
tomatic patients with PAD, as evidenced by decreased 
ABPI, treatment focuses on risk factor modification. The 
single most important therapeutic intervention is smoking 
cessation. Patients should be offered a counseling program 
along with pharmacological therapy to assist in quitting. 
Hyperlipidemia should be controlled with dietary changes 
and, if needed, pharmacological intervention. Dietary goals 
include a reduction of saturated fat intake and a reduction 
of cholesterol levels. For patients with diabetes, excellent 
glycemic control should be stressed. Blood pressure should 
be monitored and adequately controlled through mecha-
nisms such as dietary changes, weight reduction, limiting 
salt intake, stress reduction techniques, and pharmaco-
logical management as needed. Beta-blockers are effective 
blood pressure–lowering agents for patients with PAD. In 
symptomatic patients with PAD, angiotensin-converting 

Diagnostic Studies

The diagnosis of PAD is based on patient history, physi-
cal examination, and noninvasive testing. Examples of 
noninvasive tests that facilitate assessment of arterial dis-
ease include segmental limb pressures and the calculation 
of pressure index values (e.g., ABPI, wrist-brachial index), 
exercise testing, segmental volume plethysmography, trans-
cutaneous oxygen measurements, and photoplethysmog-
raphy. Doppler ultrasound, CT scans, and MRI are also 
valuable tools when assessing vascular disorders. CT scan 
and MRI are important alternative methods for vascular 
assessment, but their use for routine testing is limited by 
time and expense (Hirsch et al., 2006; Mohler & Mitchell, 
2012; Rofsky & Adelman, 2000).

Doppler segmental pressures with an ABPI measure-
ment provide information regarding the extent of the dis-
ease. Measurement of the ABPI is recommended in patients 
at high risk of PAD, defined as patients with exertional leg 
symptoms, nonhealing wounds, age >65 years, or age >50 
years with a history of smoking or diabetes (Formosa, Gatt, 
& Chockalingam, 2012; Rooke et al., 2011). Further diag-
nostic testing is not recommended in asymptomatic patients.

Doppler segmental pressures are obtained by placing 
appropriately sized blood-pressure cuffs around the arm 
and at the proximal thigh, the distal thigh, the proximal 
calf, and the ankle of the affected leg. The ABPI is calcu-
lated by dividing the systolic blood pressure measured in 
the arterial conduits at the level of the ankle by the systolic 
blood pressure measured in the brachial artery (Al-Qaisi et 
al., 2009). The normal range of ABPI is 1.0 to 1.4 (Rooke 
et al., 2011). An ABPI >1.4 represents a noncompressible 
vessel. An ABPI of 0.91 to 0.99 is borderline abnormal. An 
ABPI <0.9 is abnormal, with 0.7 to 0.9 indicating mild dis-
ease, 0.41 to 0.69 indicating moderate disease, and a value 
<0.4 indicating severe disease. Ratios of <0.4 are typically 
seen in patients who present clinically with symptoms of 
critical ischemia, as would be associated with nonhealing 
wounds or pain at rest.

Occasionally, patients have normal ABPIs and segmental 
pressures at rest, but risk factors indicate an increased risk 
of PAD or their symptoms strongly suggest claudication. 
In these patients, segmental pressures and ABPIs should be 
obtained before and after exercise. For this diagnostic test, 
the patient may walk or lift the heels repeatedly to elicit a 
pain response. Exercise may reveal the arterial obstruction, 
resulting in a significant change from the Doppler segmental 
pressures and the ABPIs found at rest.

Pulse volume recordings (PVRs) can be obtained by 
plethysmography to evaluate limb perfusion. Arterial wave-
forms are recorded at different segments along the limb. 
The magnitude of the waveform correlates with blood flow; 
diminished waveforms indicate obstruction in the proxi-
mal limb segment. PVRs can be a useful screening tool in 
patients in whom ABPI shows noncompressible vessels.

Further diagnostic testing is not indicated in asymptom-
atic patients, and treatment focuses on risk factor reduction 
to slow disease progression. In patients with symptoms of 



CHAPtER 12: Peripheral Vascular Diseases      167

that includes risk factor modification, a supervised exercise 
program, and pharmacotherapy; on those who have symp-
toms so severe that quality of life is reduced; or on patients 
with progressive arterial occlusive disease that has clinical 
manifestation of critical limb ischemia (formerly known as 
limb-threatening ischemia) such as pain at rest, nonhealing 
wounds, or gangrene.

Local infusion of a thrombolytic agent or mechanical 
thrombectomy may be the next option before resorting to 
surgical revascularization in cases of acute limb-threaten-
ing ischemia of <14 days’ duration (Hirsch et al., 2006). 
Local lysis of acute arterial occlusions is safe and effec-
tive in restoring blood flow (Wissgott, Richter, Kamusella, 
& Steinkamp, 2007); however, before a decision is made 
to perform an invasive procedure, the risk of limb loss 
and the overall cardiovascular risk to the patient must be 
considered.

In vitro studies have suggested that recovery of the vas-
cular network might be possible some day using mesen-
chymal stem cells (Guiducci et al., 2010). This might prove 
to be a promising therapeutic strategy for treating severe 
PAD.

Clinical practice guidelines from the American College 
of Cardiology and the American Heart Association  
(ACC/AHA) for the management of PAD (Hirsch et al., 2006; 
Rooke et al., 2011) are available here:

 n 2005 guideline: http://circ.ahajournals.org/content/ 
113/11/e463.full.pdf+html

 n 2011 Focused Update: http://circ.ahajournals.org/ 
content/124/18/2020.full.pdf+html

Teaching and Self-Care

Refer to Table 12.2 for patient teaching guidelines.

enzyme inhibitors should be considered to reduce adverse 
cardiovascular events (Hirsch et al., 2006).

The patient with claudication should be referred to a 
supervised exercise training program with sessions at least 
3 days a week for 12 weeks (Hirsch et al., 2006). These 
exercise programs include an aggressive walking program 
for approximately 30 to 45 minutes at a pace that elicits 
claudication. When claudication occurs, the patient should 
be instructed to walk a little further, stop, wait for the dis-
comfort to pass, and then continue walking. A successful 
walking program can increase the distance to onset of clau-
dication and help to develop collateral circulation (Gardner, 
Ritti-Dias, Khurana, & Parker, 2010; Schmidt-Trucksäss, 
2011).

Drug therapy for claudication enhances metabolic 
activity and increases blood flow to the affected muscles. 
Vasodilating agents have had little effect on patients with 
claudication. Anti platelet therapy (aspirin 75–325 mg 
daily) is indicated to reduce the risk of myocardial infarc-
tion, stroke, and vascular death in patients with symp-
tomatic PAD or asymptomatic patients with an ABPI 
≤0.90 (Rooke et al., 2011). Low-dose aspirin therapy 
has been correlated with protection from vascular events 
in patients with severe cardiovascular disease; however, 
the literature fails to support the same results for those 
who suffer with PAD or diabetes (Natarajan, Zaman, 
& Marshall, 2008). This failure is attributed to aspirin 
resistance in the PAD and diabetic patient population. 
Studies suggest that, in contrast to aspirin, clopidogrel, 
a thienopyridine derivative antiplatelet agent, seems to 
show promise in reduction of vascular events in patients 
with PAD and diabetes (Angiolillo, 2009). Clopidogrel 
(75 mg daily) could be considered as an alternative to 
aspirin for these patients.

Cilostazole, a phosphodiesterase type 3 inhibitor, given 
at 100 mg twice daily, has both vasodilator and platelet 
inhibitory properties. Its actual mechanism of action is 
unknown. It is a generally well-tolerated medication. It has 
been shown to improve claudication symptoms and increase 
walking distance by 40% to 60% after 12 to 24 weeks of 
therapy (Hirsch et al., 2006).

Pentoxifylline, a methylxanthine derivative, alters the 
structure of the red blood cell, decreases plasma viscos-
ity, and decreases platelet aggregation to enhance blood 
flow through the obstructed artery. Pentoxifylline, given as  
400 mg 3 times a day, may be considered as a second-line 
agent for patients with claudication (Hirsch et al., 2006). 
It is generally well tolerated and, when used in combina-
tion with lifestyle changes, has the potential for decreasing 
painful symptoms associated with walking in patients with 
intermittent claudication (Salhiyyah, Senanayake, Abdel-
Hadi, Booth, & Michaels, 2012). It has been shown to 
increase walking distance by a modest degree but to a lesser 
extent than that seen with cilostazole.

Most patients with claudication respond to conserva-
tive therapy. Invasive procedures, including endovascular 
repair and surgical interventions, should only be performed 
on patients who have failed to respond to optimal therapy 

TABLE 12.2
Patient Teaching Guidelines for Arterial 
Insufficiency

 n Stop smoking
 n Follow exercise plan
 n Low-fat, low-cholesterol diet
 n Maintain adequate blood pressure control
 n Maintain adequate glucose control for the diabetic
 n Control hyperlipidemia
 n Avoid sitting or standing for prolonged periods
 n Do not cross legs
 n  inspect feet daily for ulceration, infection, and redness, espe-
cially around pressure points

 n Protect bony prominences
 n Wash, dry, and moisturize feet well
 n Protect feet from trauma or direct heat
 n  Keep feet and legs warm; report any numbness, tingling,  
or pain

 n Wear properly fitting shoes
 n See podiatrist regularly

http://circ.ahajournals.org/content/113/11/e463.full.pdf+html
http://circ.ahajournals.org/content/124/18/2020.full.pdf+html
http://circ.ahajournals.org/content/113/11/e463.full.pdf+html
http://circ.ahajournals.org/content/124/18/2020.full.pdf+html
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Creager, 2010). Examine the extremities for superfi-
cial nodes and cords, in addition to signs of ischemia. 
Assessment reveals diminished or absent pulses and swell-
ing is often noted in the feet.

The Allen test should be performed. To perform the 
Allen test, the patient is asked to make a tight fist to empty 
blood from the hand and fingers. The radial and ulnar arter-
ies are then occluded by the examiner’s fingers. The patient 
opens the hand while the pressure over the ulnar artery is 
released, leaving the radial artery compressed. If the hand 
does not refill with blood, an occlusion of the ulnar artery 
is present. A hand that quickly refills with blood indicates 
patency of the ulnar artery; the test should be repeated with 
pressure on the radial artery released while the ulnar artery 
remains occluded to evaluate for occlusion of the radial 
artery.

Diagnostic Studies

An ankle or wrist brachial index should be performed to 
evaluate for occlusive disease; however, the measure is 
often normal if the disease is limited to distal vessels. Digital 
segmental pressures can be obtained to evaluate for distal 
occlusive disease.

Angiographic studies, whether by CT, MRI, or invasive 
contrast angiography, are done to look for features sug-
gestive of thromboangiitis obliterans: no evidence of ath-
erosclerosis, no embolic sources, involvement of small- or 
medium-sized vessels, segmental occlusion, and collateral-
ization around areas of occlusion.

Laboratory tests are ordered to rule out other diag-
noses (Piazza & Creager, 2010). A laboratory workup 
should include a complete blood count, chemistry profile, 
liver function tests, fasting blood glucose, and inflam-
matory markers such as erythrocyte sedimentation rate, 
C-reactive protein, cold agglutinins, and cryoglobulins. 
Serological testing for autoimmune disease should include 
an antinuclear antibody, rheumatoid factor, anticentro-
mere antibody, and anti-SCL-70 antibody. In patients with 
thromboangiitis obliterans, these tests will be normal or 
negative.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

The recommendation to discontinue tobacco use remains 
the primary intervention for thromboangiitis obliterans. 
Nicotine replacement therapy, such as the patch or gum, 
should be avoided, as it may stimulate disease activity. 
Patients should be offered pharmacotherapy or support 
groups to aid in smoking cessation. In cases where criti-
cal limb ischemia is not already evident, smoking cessation 
alone might help the patient avoid amputation (Olin & Shih, 
2006). Discontinuation of smoking as the primary interven-
tion has yielded results that permit spontaneous healing of 
ulcers caused by thromboangiitis obliterans (Highlander, 
Southerland, Vonherbulis, & Gonzalez, 2011). The distal 
location of lesions makes surgical revascularization not a 

 n THROMBOANGIITIS OBLITERANS  
(BUERGER’S DISEASE)

Anatomy, Physiology, and Pathology

Thromboangiitis obliterans, more commonly referred to as 
Buerger’s disease, is a recurring inflammatory occlusive pro-
cess affecting the small- and medium-sized arteries and veins 
of the extremities.

Epidemiology

Buerger’s disease is a rare disease process with only a few 
patients affected annually. It is most prevalent in the Mid-
east and Asia. Its incidence has been on the decline corre-
sponding to a decrease in smoking. The incidence in the 
United States is 12.6 per 100,000 persons (Olin, 2000). 
The incidence of Buerger’s disease is higher in males than 
females and occurs more commonly in patients younger 
than 45 years (Piazza & Creager, 2010). Risk factors include 
tobacco use and a family history (Olin & Shih, 2006).

Diagnostic Criteria

The diagnosis of Buerger’s disease is based on patient 
history and physical examination findings. Diagnosis is 
made predominantly on the basis of five criteria: smok-
ing history; age <45 years; the presence of distal extremity 
ischemia confirmed by noninvasive vascular testing; angio-
graphic findings; and the absence of autoimmune disease, 
thrombophilia, diabetes, or proximal embolic sources 
(Piazza & Creager, 2010). Biopsy can provide a definitive 
diagnosis but is rarely needed if the previously mentioned 
criteria are met.

History and Physical Examination

Patients most often present with ischemic symptoms from 
stenosis or occlusion of the small arteries and veins in the 
distal extremities. Symptoms often present as intermittent 
claudication of the arms, hands, legs, or feet. Patients may 
also experience numbness and tingling as well as color and 
temperature changes. Although symptoms may begin in one 
extremity, multiple extremities are usually involved. It may 
progress to ischemic ulcerations or gangrene of the fingers 
and toes. Raynaud’s phenomenon (sudden onset of cold dig-
its associated with sharply demarcated color changes, skin 
pallor, or cyanosis) occurs in more than 40% of patients 
(Piazza & Creager, 2010).

Superficial thrombophlebitis, manifested as erythema, 
warmth, and swelling, often precipitates arterial signs and 
symptoms. Patients who develop ulceration have a greater 
chance of developing an infection, which may ultimately 
result in amputation of the affected body part.

The physical examination should include a full vascular 
examination with palpation of peripheral pulses, ausculta-
tion for bruits, and measurement of the ABPI (Piazza &  
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false aneurysm, is an accumulation of blood that, after having 
leaked from the artery, collects in the surrounding tissue.

Epidemiology

Men are four to five times more likely to develop an AAA 
and two to four times more likely to develop a thoracic 
aortic aneurysm (TAA) than women (Mohler, 2012; Woo 
& Mohler, 2013). Risk increases with age; the popula-
tion older than 60 years is at greater risk than its younger 
counterparts. AAAs are more common in the Caucasian 
population. Screening studies show the incidence of AAAs 
to be 3.5 to 6.5 per 1,000 person-years (Mohler, 2012) 
and the incidence of TAA to be 6 to 10 per 100,000 per-
son-years (Woo & Mohler 2013). Smoking is a major 
risk factor for aneurysm development. Family history and 
genetic predisposition also create an increased risk. TAAs 
are more commonly seen in patients with monogenetic 
disorders such as Marfan syndrome or Ehlers–Danlos 
syndrome.

Diagnostic Criteria

A variety of noninvasive imaging modalities are available to 
measure aortic diameter. Normal sizes of the thoracic aorta 
vary by location, age, gender, and body habitus. In general, 
a thoracic aortic diameter >3.5 cm is considered dilated; 
TAAs are defined as a diameter >4.5 cm. Risk of rupture 
increases with diameter, with the largest risk in TAAs  
≥6.0 cm (Woo & Mohler, 2013).

The abdominal aorta is generally considered to be aneurys-
mal when the diameter is >3.0 cm (Hirsch et al., 2006). AAAs 
may be deemed small (diameter <4.0 cm), medium (diameter 
4.0–5.5 cm), large (diameter ≥5.5 cm), or very large (diam-
eter ≥6.0 cm). The larger the diameter, the greater the chances 
of rupture, with the risk increasing markedly for diameters 
>5.5 cm. According to the Joint Council of the American 
Association for Vascular Surgery and Society for Vascular 
Surgery, an AAA ≤4.0 cm in diameter has relatively zero risk 
of rupture, whereas an aneurysm with a diameter of 6.0 to  
6.9 cm has a 10% to 20% risk; an aneurysm 7.0 to 7.9 cm has 
a 20% to 40% risk; and an aneurysm ≥8.0 cm is correlated 
with a 30% to 50% risk of rupture (Chaikof et al., 2009).

viable treatment option (Lazarides, Georgiadis, Papas, & 
Nikolopoulos, 2006). Intermittent pneumatic compression 
has been used in patients with severe claudication and criti-
cal limb ischemia to augment perfusion to aid in ulcer heal-
ing (Piazza & Creager, 2010).

Intravenous iloprost, a prostaglandin analog, may be 
used to aid in pain management in patients with critical 
limb  ischemia while they get through the initial period of 
smoking cessation. Benefits in ulcer healing and reduced 
risk of amputation were also seen with the use of intrave-
nous iloprost (Piazza & Creager, 2010). Although calcium 
channel blockers are frequently used to manage vasospasm, 
their use has not been validated in clinical trials.

Teaching and Self-Care

As smoking cessation remains the only definitive treatment 
option, teaching strategies should focus on the importance 
of ongoing cessation. Patients should be taught to protect 
their extremities from trauma. Hands and feet should be 
kept clean, dry, and moisturized. Circulation may be pro-
moted by choosing exercises wisely; specifically, ankle 
rotations and leg lifts as are done during Buerger–Allen 
exercises. Pain can be controlled with analgesia or alterna-
tive therapies.

 n AORTIC ANEURYSMS

Anatomy, Physiology, and Pathology

An aneurysm is a defect in the anatomy of an artery result-
ing in weakness, stretching, and ballooning out of the arte-
rial wall with at least a 50% increase in diameter compared 
to the normal diameter of the artery (Hiratzka et al., 2010). 
The most commonly affected artery is the aorta.

The aorta is the major arterial conduit for blood leav-
ing the heart and traveling into systemic circulation. The 
thoracic aorta is divided into four parts: the aortic root, 
which begins immediately after the aortic valve; the ascend-
ing aorta; the aortic arch, which contains the origins of 
the head and neck arteries; and the descending aorta. The 
abdominal aorta begins at the hiatus of the diaphragm 
and extends to the bifurcation of the common iliac arter-
ies. Average diameters of the thoracic aorta are shown in 
Table 12.3. Normal aortic diameters vary by age, gender, 
and body habitus. The average infrarenal aorta is 2.0 cm, 
and typically <3.0 cm. The portion of the aorta below the 
renal arteries is the section most commonly affected by an 
abdominal aortic aneurysm (AAA; Chaikof et al., 2009; 
Hirsch et al., 2006).

There are three types of aneurysms: fusiform, saccular, 
and dissecting. Fusiform aneurysms involve the ballooning of 
the entire circumference of the artery. In saccular aneurysms, 
only one side of the artery balloons. A dissection occurs from 
a tear in the intima of the vessel that allows blood to accu-
mulate between the layers. A pseudo-aneurysm, also called a 

TABLE 12.3 Average Thoracic Aortic Diameters

MALE (cm) FEMALE (cm)

Aortic root 3.63–3.91 3.5–3.72

Ascending aorta 2.86 2.86

Mid-descending 
aorta

2.39–2.98 2.45–2.64

At diaphragm 2.43–2.69 2.40–2.44

Source: Adapted from Hiratzka et al. (2010).
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Once an aortic aneurysm is diagnosed, treatment, either 
surgical or monitoring every 4 to 6 months by imaging, 
should be implemented, along with risk factor modifica-
tion. The primary care provider should also evaluate these 
patients for aneurysmal disease elsewhere in the body. 
Recommendations and guidelines regarding treatment 
are specific to the size and type of aneurysm discovered. 
Specifically, location in the body, diameter, and health sta-
tus of the tissue determines the course of treatment and 
prognosis (Chaikof et al., 2009; Hiratzka et al., 2010; 
Hirsch et al., 2006). Patients with an aortic root or ascend-
ing aorta >4.0 cm should have yearly imaging to measure 
aortic size. If the diameter of the aneurysm reaches 5.5 cm, 
the patient should be referred for surgical repair (Hiratzka 
et al., 2010).

The goal of treatment is to avoid rupture. The diameter 
of the aneurysm is positively associated with increased risk 
of rupture; that is, the greater the diameter, the greater the 
risk. The first step is to identify risk factors, which include 
age >60 years, male gender, smoking, race (Caucasians are 
at increased risk), a positive family history of aortic aneu-
rysm, and a personal history of other large aneurysms, in 
addition to a history of or risk factors for atherosclerosis. 
Hypertension and hyperlipidemia should be well controlled 
to reduce the risk of progression of the size of the aneu-
rysm. Blood pressure should be treated to achieve a goal 
of <140/90 mmHg. Beta-blockers should be prescribed 
for patients with Marfan syndrome to reduce the rate of 
aortic dilation. Smoking cessation should be encouraged. 
Close monitoring of at-risk patients by a vascular surgeon 
is important.

Clinical practice guidelines from the ACC/AHA for the 
management of TAAs (Hiratzka et al., 2010) are available 
at circ.ahajournals.org/content/121/13/e266.full.pdf

Clinical practice guidelines for the management of AAAs 
are available from the following organizations:

 n The Society of Vascular Surgery (Chaikof et al., 2009):  
w w w . j v a s c s u r g . o r g / a r t i c l e / S 0 7 4 1 - 5 2 1 4 % 
2809%2901368-8/fulltext

 n The ACC/AHA:
 l 2005 Guideline (Hirsch et al., 2006): http://circ 
.ahajournals.org/content/113/11/e463.full.pdf+html

 l 2011 Focused update (Rooke et al., 2011): http://
circ.ahajournals.org/content/124/18/2020.full 
.pdf+html

Teaching and Self-Care

Because personal history of atherosclerosis is strongly cor-
related with aortic aneurysms, controlling diet, promoting 
exercise, and encouraging a healthful lifestyle (e.g., smoking 
cessation) should be part of a patient’s goals. Patients with a 
current aneurysm or a history of a repaired aneurysm should 
be counseled on avoiding strenuous activity. Heavy lifting, 
pushing, or straining may require the Valsalva maneuver, 
which causes an increase in systemic blood pressure that may 
result in dissection of an aneurysm. Routine daily aerobic 

History and Physical Examination

Risk factors for atherosclerosis (e.g., hypertension, hyper-
lipidemia, smoking) should be assessed, as atherosclerosis 
often coexists with aneurysmal disease. Atherosclerosis is 
associated with 80% of TAAs (Latessa, 2002). Most often 
aneurysms are asymptomatic and discovered incidentally 
during chest x-ray, ultrasound, CT scanning, or MRI. 
However, if a patient complains of symptoms such as sud-
den onset of severe chest, flank, or back pain, with any of 
the associated risk factors or a family history of aneurysm, 
an aortic aneurysm should be considered in the differential 
diagnoses. The patient should be sent for immediate imag-
ing of the aorta.

Ascending TAAs may present with heart failure from 
associated aortic regurgitation. Symptoms of myocardial isch-
emia may occur from compression of the coronary arteries. 
Pain from an AAA is often associated with hypogastric or 
low back pain that is steady, with a gnawing quality, lasting 
for hours at a time, and unaffected by movement (Hirsch et 
al., 2006). Rupture of an AAA is often associated with acute 
onset abdominal and back pain with associated tenderness 
and a palpable, pulsatile abdominal mass on physical exami-
nation. Patients may be hypotensive from blood loss and may 
progress rapidly to hypovolemic shock. A ruptured TAA is 
often catastrophic, presenting with acute onset chest pain and 
progressing rapidly to shock.

An abdominal examination focusing on palpation 
and auscultation of the aorta should be performed 
in all patients with risk factors for or a known AAA. 
Assessment for perfusion differences in the limbs should 
be performed. If suspicion of aortic aneurysmal disease 
arises, the patient should be sent for an imaging study 
and be referred to a vascular surgeon for consulta-
tion. A thorough medical and family history should be 
obtained to identify hereditary causes and risk factors of 
aneurysms.

Diagnostic Studies

A TAA may be suspected by the presence of a widening of 
the mediastinal silhouette on chest x-ray. Further evalua-
tion of aneurysms may be obtained through the use of ultra-
sound, echocardiogram, CT scan with intravenous contrast, 
MRI, or contrast angiography.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Screening for AAAs is recommended for high-risk popula-
tions. Men 60 years and older with a family history of an 
AAA in either a sibling or child should have a screening 
ultrasound. Men, aged 65 to 75 years, who have a past 
or present history of smoking, should also be screened for 
AAA by ultrasound. Aortic imaging to screen for TAAs is 
recommended for patients with a first-degree relative with a 
history of a TAA.

http://www.jvascsurg.org/article/S0741-5214%2809%2901368-8/fulltext
http://circ.ahajournals.org/content/113/11/e463.full.pdf+html
http://circ.ahajournals.org/content/124/18/2020.full.pdf+html
http://www.jvascsurg.org/article/S0741-5214%2809%2901368-8/fulltext
http://circ.ahajournals.org/content/113/11/e463.full.pdf+html
http://circ.ahajournals.org/content/124/18/2020.full.pdf+html
http://circ.ahajournals.org/content/121/13/e266.full.pdf
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temporal arteritis; in the later stage of this disease, optic 
atrophy may exist. Systemic manifestations usually result 
from ischemia of affected arteries or inflammation. Bruits 
may be heard in the head and neck. The pulses in the upper 
extremities may be absent. Neurological deficits, memory 
loss, delirium, dementia, or transient ischemic attacks may 
appear should this condition worsen.

Diagnostic Studies

Laboratory evaluation should include an erythrocyte sedi-
mentation rate, C-reactive protein, complete blood count, 
and liver function tests (Warrington & Matteson, 2007). 
The erythrocyte sedimentation rate will be at least 50 mm/
hr in patients with GCA. C-reactive protein, a marker for 
inflammation, is typically elevated. Many patients have 
evidence of a normochromic normocytic anemia and mild 
abnormalities of liver function.

Temporal artery biopsy is the gold standard test for 
GCA (Warrington & Matteson, 2007). While a biopsy of 
the temporal artery should be performed to rule out GCA, 
it is not necessary for those who present only with poly-
myalgia rheumatica. In these patients, careful history of 
unusual facial pain (including throat and/or tongue) should 
be ascertained, as this may indicate GCA. Without biopsy, 
patients with polymyalgia rheumatica should be closely fol-
lowed because a small percentage will develop GCA within 
several months, even while on low-dose glucocorticoid 
therapy for their condition. If a temporal artery biopsy is 
obtained, it is done on an outpatient basis under local anes-
thesia. A negative biopsy does not always rule out temporal 
arteritis.

MRI angiography, conventional angiography, Doppler 
ultrasound, and positron emission tomography are modali-
ties that have been used for clinical investigation of GCA. 
They have possible potential, not only to diagnose GCA, 
but also to estimate disease activity.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Treatment goals are to alleviate symptoms and prevent 
complication such as vision loss. The treatment for tempo-
ral arteritis includes high-dose glucocorticoids (Hellmann, 
2008; Warrington & Matteson, 2007). These should be ini-
tiated promptly when the suspicion of temporal arteritis is 
high and when visual symptoms are present. The initial dose 
is 40 to 60 mg of prednisone daily for 4 weeks. The initial 
doses should be given parenterally when there is a concern 
about visual compromise, but this must be started within 
the first 5 hours of visual impairment. Methylprednisolone 
is given as 1,000 mg intravenously daily for 3 days followed 
by the standard 40 to 60 mg prednisone dose. Most people 
begin to feel better within a few days of beginning treatment 
and most people make a full recovery, but disease flares are 
common if glucocorticoids are tapered too quickly. After 
4 weeks of treatment, the steroid dose can be tapered 

exercise only results in a modest increase in mean arterial 
pressure, which rarely results in dissection and, therefore, 
should be encouraged. Patients should be taught that aneu-
rysmal disease is a lifelong condition. Surgical repair is not a 
cure and ongoing risk factor modification and participation 
in the medical regimen are necessary to reduce the risk of 
disease progression.

 n GIANT CELL (TEMPORAL) ARTERITIS

Anatomy, Physiology, and Pathology

Giant cell arteritis (GCA) is a chronic inflammation of large- 
and medium-sized vessels. This systemic compromise is most 
often expressed in the cranial branches of arteries originat-
ing from the aortic arch. Temporal arteritis is a form of 
GCA that affects branches of the carotid artery. Visual loss 
is one of the complications of this condition.

Epidemiology

GCA is the most common form of systemic vasculitis. It 
occurs twice as often in women than in men. It is seen more 
commonly in persons of Northern European descent older 
than 50 years, with an incidence of 18.8 cases per 100,000 
persons (Warrington & Matteson, 2007). The incidence 
rises after the age of 50 years, with the highest rate seen 
between 70 and 80 years of age.

Diagnostic Criteria

For the diagnosis of temporal arteritis, at least three of the 
following criteria must be present:

 n Onset after age 50 years
 n New onset or new type of headache
 n Temporal artery tenderness
 n Elevated erythrocyte sedimentation rate (≥50 mm/hr)
 n Abnormal artery biopsy

History and Physical Examination

A diagnosis of GCA should be considered in patients older 
than 50 years presenting with new onset of headaches, 
visual disturbances, jaw claudication, symptoms associ-
ated with polymyalgia rheumatica (aching/stiffness of the 
neck, shoulders, hips, and proximal extremities), fever of 
unknown etiology or anemia, high erythrocyte sedimenta-
tion rate, and/or high serum C-reactive protein. On exami-
nation, the patient may have localized temporal artery 
tenderness, redness, decreased pulsation, induration, or in 
extreme cases, scalp necrosis. Temporal arteries are nor-
mal in one third of the population. The patient may have 
ophthalmological findings such as ophthalmoplegia and 
visual loss. On fundoscopic examination, the patient may 
have pallor and swelling of the optic discs, an early sign of 
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skin surfaces. Vasoconstriction and damage to blood vessels 
impairs local circulation and can result in anoxia, edema, 
vesiculation, and necrosis. Ice crystals may form intra- or 
extracellularly, causing fluid and electrolyte shifts that 
result in cell lysis and death. An inflammatory process fol-
lows, leading to tissue ischemia and necrosis. Intracellular 
damage and inflammation may be made worse if thawing 
occurs followed by refreezing of the affected area (McIntosh 
et al., 2011).

Areas of the body at greatest risk from localized cold 
damage include the fingers, toes, hands, feet, nose, ears, 
and cheeks. Tissues that reach and maintain temperatures 
of −6°C (21°F) develop frostbite. This includes the epider-
mis, dermis, subcutaneous tissues, muscles, and bones, as 
well as nerves, lymphatics, and blood vessels.

Frostbite is divided into several categories by degree of 
injury (McIntosh et al., 2011):

 n Frostnip is a superficial nonfreezing cold injury with-
out ice crystal formation in the tissue or cell loss. 
Numbness and pallor resolve quickly with rewarm-
ing. No long-term tissue damage occurs.

 n First-degree frostbite presents with numbness and 
erythema; mild edema is common, as is the presence 
of a white or yellow raised plaque. No gross tissue 
damage occurs.

 n Second-degree frostbite is characterized by superficial 
fluid-filled blisters, erythema, and edema. No tissue loss 
occurs.

 n Third-degree frostbite occurs when injury extends into 
the dermis and deeper hemorrhagic blisters develop. 
The skin forms a black eschar within several weeks.

 n Fourth-degree frostbite occurs when injury extends 
completely through the dermis into the subcutane-
ous tissue with necrosis reaching the muscle and bone. 
Mummification occurs between 4 and 10 days.

Epidemiology

Lack of a formal reporting system precludes the ability to 
document accurate epidemiological data. Areas of the body 
most at risk include the extremities and areas that tend to 
have less-abundant circulation, including the hands, feet, 
face—especially the nose, cheeks, and ears (Mechem & 
Zafren, 2013).

Diagnostic Criteria

Frostbite is a localized cold injury to the surface of the body. 
Diagnosis is based on clinical assessment.

History and Physical Examination

The severity of the injury is difficult to determine on initial 
assessment of the patient with frostbite. In tissue that is dam-
aged superficially, only the skin and subcutaneous tissues 
will be affected. Severe frostbite will penetrate deeper into 
muscles, nerves, blood vessels, and sometimes as deep as the 
bones. Frozen tissues will appear cold, white, bloodless, and 

gradually by 10% every 2 to 4 weeks until the patient is on 
10 mg daily. Then the dose is tapered by 1 mg at a time over 
approximately 36 weeks. The average duration of treatment 
is 3 years. Disease flares may necessitate an upward titration 
of the glucocorticoid dose to control symptoms. An elevated 
inflammatory marker in the absence of clinical symptoms 
does not require an increase in glucocorticoid dose.

While on glucocorticoid therapy, patients should have 
regular clinical and laboratory follow-up, including assess-
ment of inflammatory markers. Patient should be moni-
tored for complications from long-term glucocorticoid 
treatment, including hypertension, diabetes, and bone loss. 
Calcium, vitamin D, and bisphosphonates may be needed 
to prevent or manage steroid-induced osteoporosis. Unless 
contraindicated, patients should receive low-dose aspirin 
(81 mg) to reduce the risk of vision loss and cerebrovascu-
lar accidents (Warrington & Matteson, 2007).

Patients with GCA have an increased risk of aortic aneu-
rysm (Warrington & Matteson, 2007). Screening should 
include an annual chest x-ray, in addition to an annual 
transthoracic echocardiogram and abdominal ultrasound to 
monitor aortic size. If an aneurysm is detected, CT scanning 
is recommended every 6 months.

For patients with significant steroid-related side effects, 
methotrexate given at 7.5 to 20 mg/wk along with folate 
1 mg/d is an alternative glucocorticoid-sparing approach 
that may allow a reduction in the prednisone dose while 
still controlling symptoms. Cyclophosphamide, dapsone, 
and hydroxychloroquine have been used successfully in the 
treatment of GCA, but their use has not been widely studied 
in clinical trials (Warrington & Matteson, 2007).

Clinical practice guidelines for the management of GCA 
(Warrington & Matteson, 2007) are available at www 
.clinexprheumatol.org/article.asp?a=3191

Teaching and Self-Care

Many patients respond quickly to treatment, but relapse 
is common. Patients should report symptoms of a relapse 
immediately to their primary care provider. Patients should 
be educated as to the importance of continuing therapy 
to prevent relapse and reduce the risk of complications. 
Patients should be encouraged to quit smoking. Walking 
and weight-bearing exercise are important to reduce the risk 
of bone loss while on chronic glucocorticoid therapy.

 n FROSTBITE

Frostbite is a localized injury induced by exposure to cold 
temperature resulting in freezing of the tissue.

Anatomy, Physiology, and Pathology

The onset of frostbite can be rapid or insidious. The trau-
matic effect of extreme cold on the skin and subcutaneous 
tissue is first recognized by the distinct pallor of exposed 

http://www.clinexprheumatol.org/article.asp?a=3191
http://www.clinexprheumatol.org/article.asp?a=3191
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between 37 and 39°C (98.6 and 102.2°F) until the tissue is soft 
to touch (approximately 30 minutes). An antiseptic solution is 
sometimes added to the rewarming water to reduce the risk of 
cellulitis. This practice is unlikely to result in harm; however, 
there is no evidence base to support its use (McIntosh et al., 
2011). Pain management is essential during the rewarming 
process. Pain medication should be administered based on the 
individual needs of the patient (McIntosh et al., 2011).

Rewarming is complete when blood flow engorges the 
involved tissues, producing a pink or red flush. The tissue 
should then be allowed to air-dry or gently patted dry to 
prevent tissue damage. Clear blister can be drained by nee-
dle aspiration. Hemorrhagic blisters should be left intact. 
Topical aloe vera reduces prostaglandin and thromboxane. 
Aloe vera cream or gel should be applied to the affected area 
and then covered with a dry, bulky dressing. The affected 
body part should be elevated, if possible.

The patient should maintain adequate hydration, with 
either oral or intravenous fluids. Tetanus prophylaxis should 
be administered. Tissue plasminogen activator (tPA), when 
administered within 24 hours of thawing, has been shown 
to improve tissue salvage and to reduce the need for amputa-
tion (McIntosh et al., 2011). Low molecular weight heparin 
is commonly administered in the prehospital period to reduce 
microthrombi formation; however, no evidence exists to sup-
port its use (McIntosh et al., 2011). Vasodilators, such as 
prostaglandin E1, iloprost, and nitroglycerin, are sometimes 
used as adjunctive therapy. Vasodilator administration prior 
to tPA may improve outcomes. Pentoxifylline, a methylxan-
thine derivative used in the treatment of PAD, can also have 
positive results in patients with frostbite when given at 400 mg  
three times a day for 2 to 6 weeks (McIntosh et al., 2011).

Ibuprofen, a nonsteroidal anti-inflammatory drug 
(NSAID), is given at a dose of 12 mg/kg/d divided into 
twice-daily doses to reduce prostaglandin and thrombox-
ane production that can cause vasoconstriction resulting in 
further tissue damage. Aspirin can be used as an alternative 
in patients with contraindications to NSAIDs. These agents 
should be started in the prehospital period if available.

Daily or twice-daily hydrotherapy at temperatures of 
37 to 39°C (98.6–102.2°F) is recommended. Hydrotherapy 
is thought to improve circulation and debride tissue; how-
ever, evidence is lacking to support its use or provide spe-
cific recommendations on timing and duration or therapy 
(McIntosh et al., 2011). Hyperbaric oxygen therapy has 
been proposed as an alternative therapy. It increases oxy-
gen tension in the blood to increase tissue oxygenation to 
promote healing. As blood supply may be compromised in 
frostbite injuries, its use may not prove successful.

Urgent surgical consultation for amputation may be neces-
sary if the patient develops sepsis as a result of an infection in 
frostbitten tissue. Otherwise, decisions on amputations should 
be delayed as long as possible, as complete demarcation of tis-
sue necrosis may take months to occur (McIntosh et al., 2011).

Clinical practice guidelines from the Wilderness 
Medical Society for the management of frostbite (McIntosh 
et al., 2011) are available at www.wildmedcenter.com/
uploads/5/9/8/2/5982510/wms_frostbite.pdf

hard on assessment. Generally, tissues that appear reddish or 
dusky blue have thawed, or thawed and refrozen. Tissue that 
is freshly thawed varies in appearance and in symptomatol-
ogy. Even minor damage is frequently painful. The patient 
may describe a throbbing, stinging, stabbing, burning, or 
aching pain; the pain is caused by the return of blood flow to 
the affected area. On inspection, the skin may appear flushed 
and may develop clear yellowish or pink-tinged blisters over 
the first 24 hours after thawing. Deeper damage is evident if 
the patient feels no pain or sensation in the identified tissues. 
These tissues take on a ruddy-violet to purple-black dehy-
drated appearance. Areas that are damaged even further will 
become necrotic, taking on a black, desiccated appearance.

It is important to assess the patient frequently for any 
changes. These early observations of frostbite damage include 
frequent monitoring of circulation to the affected tissues. The 
patient should be queried about sensations, numbness, tin-
gling, pain, pressure, or anesthesia. Patients may complain 
of an achiness or unpredictable spasms of piercing pain. 
Peripheral pulses should be assessed through palpation or by 
using a Doppler. Color, discoloration, texture, lines of demar-
cation, patterns, and the fullness and shape of the extremity 
should also be noted for comparison.

Diagnostic Studies

Diagnosis is most often made by direct clinical presentation, 
observation, history of exposure, and visual assessment. In 
patients presenting more than 24 hours after thawing, imag-
ing studies (e.g., bone scans or MRI) may aid in determining 
the extent of tissue involvement and tissue viability prior to 
amputation (McIntosh et al., 2011).

Treatment Options, Expected Outcomes,  
and Comprehensive Management

When treating frostbite, care is divided into two stages: 
prehospital and hospital-level care. The patient should be 
brought to a warm area as soon as possible. The affected 
areas should be protected to minimize injury. Refreezing 
must be avoided. If conditions are such that refreezing might 
occur, it is safer to keep the affected area frozen until the 
patient can be moved to a warm area and a thawed state can 
be maintained (McIntosh et al., 2011). If possible, prehos-
pital rewarming should occur by immersion of the affected 
area in a warm water bath. The use of a fire, oven, or heater 
should be avoided, as burns may occur. Avoid rubbing frost-
bitten areas, as this can result in additional tissue damage.

Patients often have accompanying hypothermia. 
Hypothermia occurs when the body’s core temperature drops 
below 35°C (95°F) and is considered severe when it falls below 
28°C (82.4°F). Mild hypothermia can be treated concurrently; 
moderate to severe hypothermia must be corrected prior to 
treating the frostbite injury (McIntosh et al., 2011).

In the hospital, rapid rewarming can begin. Spontaneous 
thawing can occur. If tissue is completed thawed, further 
rewarming is not needed. Rewarming is performed by immer-
sion in warm water baths with the temperature maintained 

http://www.wildmedcenter.com/uploads/5/9/8/2/5982510/wms_frostbite.pdf
http://www.wildmedcenter.com/uploads/5/9/8/2/5982510/wms_frostbite.pdf
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of the leg to the groin, where it empties into the common 
femoral vein. The lesser saphenous vein  begins behind the 
lateral malleolus and  enters the popliteal vein  at the pop-
liteal foss a. There are approximately 100 communicating 
and perforating veins in each leg. These veins are located 
medially and laterally in the lower leg and allow oblique 
blood fl ow from the superfi cial system through the fascia 
into the deep system. The most important communicating 
leg veins are located around the medial malleolus and  later-
ally in the lower third of the leg.

The venous system is a unique system consisting of 
valves that permit unidirectional fl ow of blood back to the 
heart. These delicate but very strong structures lie at the 
base of the se gment of a vein that is expanded into a sinus. 
This arrangement permits the valves to open widely with-
out coming into contact with the wall, thus allowing rapid 
closure when blood fl ow begins to reverse. There are fewer 
valves in the superfi cial veins. Approximately seven to 
nine valves exist in the greater and lesser saphenous vein s. 
These valves allow blood fl ow to be directed centrally and 
prevent refl ux. Perforating veins have valves that allow 
one-way fl ow o f blood from the superfi cial system to the 
deep system. Competent valves are valves that ensure the 
unidirectional fl ow of blood to the heart (García-Gimeno 
   et al.,  2009).

For blood to return to the heart, the calf muscle must 
pump blood back into the central veins against gravity. As 
the calf muscle contracts, it exerts pressure on the vein, thus 
setting the blood in motion. The pressure in the deep veins 
increases to 200  mmHg when the calf muscle contracts, 
pushing the blood fl ow toward the heart. The pressure in 
the superfi cial veins does not change during this contrac-
tion. As the calf muscle relaxes, the pressure in the deep 
veins decreases to between 0 and 10  mmHg, allowing the 
blood to fl ow into them through the perforator veins. At 
this point, the pressure in the superfi cial venous system 
decreases to 30  mmHg. The calf pump functions normally 
when foot vein pressure decreases from 90 to 30  mmHg 
during exercise of the calf muscle.

Venous disease occurs when there is an obstruction to 
or reduction of venous blood return to the heart. This can 
happen in several different ways, including thrombus for-
mation, incompetent valves, gravitational strain, or immo-
bilization of the extremity. A thrombus or  thrombophlebitis 
can obstruct a vein, producing acute pain or throbbing as 
a result of the infl ammatory process. The valves in the 
veins can become incompetent, thereby causing a reduc-
tion in the venous blood fl ow. This in turn produces edema 
from the increased venous and capillary pressure, causing 
fl uid to seep out into the surrounding tissues. The gravi-
tational pressure of standing adds to the strain on veins 
because hydrostatic pressure increases venous pressure. 
Venous stasis occurs with immobilization or impairment of 
the pumping action of the calf muscles. Calf pump failure 
occurs when the foot vein pressure is increased rather than 
reduced as the calf muscle relaxes. This failure is seen when 
there is an outfl ow obstruction (e.g.,  intraluminal throm-
bosis, pelvic tumor), outfl ow tract regurgitation (e.g., deep 

Teaching and Self-Care

Fo  r patients with a frostbite injury, a diet high in protein, 
calories, vitamins, and minerals is recommended. Copious 
fl uid intake is encouraged to replace preexisting  defi cits and 
to provide a full reservoir to enhance circulation  and repair. 
The patient should avoid acts that could disrupt circulation,  
risk infection, or traumatize fragile tissues. Affected extrem-
ities should be elevated to reduce edema. If the patient’s 
arterial fl o w pattern is of concern, the affected extremity 
should be maintained in a neutral position.

Frostbite is a preventable injury. Patients should mini-
mize cold exposure and protect skin from mois ture, wind, 
and cold. Wear warm clothing in layers as appropriate for 
environmental conditions. Pa tients should avoid smok-
ing and alcohol consumption. Adequate caloric intake 
should be maintained. Exercise is recommended to main-
tain peripheral perfusion during periods of cold-induced 
p eripheral vasodilation.  Patients should be instructed on the 
signs of frostnip and s uperfi cial frostbite, and seek warmth 
should these symptoms develop.

 n CHRONIC VENOUS   INSUFFI CIENCY

Anatomy, Physiology, an d Pathology

Chro nic venous  insuffi  ciency is a condition that affects the 
lower extremities. It develops when blood pools in the leg 
veins instead of returning to the heart. Circulatory dysfunc-
tion involving veins may or may not present with symp-
toms. This condition may begin as early as in childhood. 
Signs of venous insuffi  ciency can range from mild and/or 
long-standing skin discolora tion to complex ulceration.

The normal anatomy of the venous system of the legs 
is divided into two main systems: deep and superfi cial. The 
veins that connect between a single system (deep to deep or 
superfi cial to superfi cial) are referred to as communicating 
veins. Veins connecting the two systems (superfi cial to deep) 
are referred to as perforating veins.

The deep veins and arteries are located parallel to each 
other in the legs. The anterior and posterior tibial veins,  the 
peroneal veins , the popliteal vein s, the superfi cial and deep 
femoral veins, and the common femoral veins are included 
in this system. The superfi cial veins, consisting of two major 
veins (the greater and lesser saphenous vein s), are located 
in the subcutaneous tissue. The greater saphenous vein  
extends from the dorsum of the foot up the medial aspect 

Do not try  to speed thawing by using temperatures 
above the recommendation of 39°C (102.2°F), and 
avoid rubbing or massaging the affected extrem-
ity. Protect the injured extremity from mechanical 
injury.

 C L I N I C A L  W A R N I N G :!
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Edema, an early sign of chronic venous insufficiency, 
is caused by an increase in venous pressure resulting from 
calf pump failure. When edema occurs, the capillary bed 
becomes distended. A brown or brownish-red pigmentation 
occurs as a result of extravasation of red blood cells caused 
by venous hypertension, which distends the capillary walls 
and promotes leakage of the red blood cells through the 
endothelial cells into the surrounding tissues. This pigmen-
tation, known as hemosiderin deposition, is noted on the 
skin, usually in the area superior to the medial malleolus in 
the gaiter area. Hemosiderin, an iron-containing pigment, 
is derived from hemoglobin as the red blood cell disinte-
grates. This pigmentation pattern may also be caused by 
melanin deposition.

Eczema is a condition that develops in response to xero-
sis, a chronic dryness, caused by the lack of oxygen and nutri-
ents. It may present with erythema, scaling, pruritus, and 
occasional weeping. Ankle flare, a manifestation also called 
corona phlebectatica, is detected as dilated venules. These 
dilated venules are usually observed below the medial mal-
leolus and extending onto the foot. The greater the number 
of capillaries noted in ankle flare, the greater the extent of 
venous disease.

Lipodermatosclerosis is the clinical presentation of 
panniculitis (inflammation of subcutaneous fat), a condi-
tion resulting from significant venous compromise over 
time (Bergan et al., 2006). Lipodermatosclerosis becomes a 
vicious cycle, ultimately strangling the lower limb. Fibrous 
tissue eventually replaces skin and subcutaneous tissue. The 
leg is no longer edematous; the lower third of the leg feels 
woody and has the appearance of an inverted champagne 
bottle or an inverted bowling pin. This dermal change, 
which may be mistaken for cellulitis, precedes and forebodes 
ulceration. The presence of lipodermatosclerosis, hemosid-
erin deposition, and epithelial scaling is referred to as venous 
dermatitis.

The patient’s health history is of utmost importance 
when assessing for venous insufficiency. To determine 
the significance of the symptoms of venous disease, it is 
important to inquire about any family history of venous 
disease and about any previous surgical history involving 
the affected extremity. Patients should be queried regard-
ing other risk factors as described in Table 12.5 (Chiesa, 
Marone, Limoni, Volontè, & Petrini, 2007; Fowkes et al., 
2001; Iannuzzi et al., 2002).

The patient should identify and describe any areas of 
pain or heaviness in the limbs and rate the pain on a scale 
of 0 to 10, with 0 representing the least amount of pain 
and 10 being the worst amount of pain. It should be noted 
whether the patient has observed any changes in skin tem-
perature or appearance, skin breakdown, or any history of 
ulcerations.

The physical examination of the patient with venous 
insufficiency involves inspecting the skin for breakdown 
and noting any scars from healed ulcers. The extremities 
should be inspected for edema, and if present, they should 
be palpated for pitting edema. It is important to inspect and 
palpate the extremities for varicosities (tortuous or dilated 

vein thrombosis [DVT], floppy valves), perforator vein 
incompetence (e.g., congenital vein wall weakness), super-
ficial vein regurgitation, or muscle failure (e.g., paralysis; 
Coleridge-Smith et al., 2006). Immobility, obesity, pro-
longed standing or sitting, and pregnancy are conditions 
that can cause venous stasis.

Conditions that produce hypercoagulability (e.g., ele-
vated platelet count, increased clotting factors, increased 
blood viscosity) can lead to the formation of thrombus 
that occludes venous circulation. These conditions include 
blood dyscrasias, the use of birth-control pills, malignant 
neoplasms, and pregnancy. Injury to the vein or vein wall 
can lead to decreased blood flow and can result from a vari-
ety of conditions, both surgical and nonsurgical, including 
trauma, chemical sclerosing agents, and radiopaque dyes 
(Bauer & Lip, 2013).

Epidemiology

Chronic venous insufficiency can be a debilitating condition. 
It occurs more commonly in women than men. Prevalence 
data differ by geographic region, but chronic venous insuf-
ficiency has been reported to be as high as 40% in women 
and 17% in men (Beebe-Dimmer et al., 2005). Chronic 
venous insufficiency of the legs is described throughout 
the literature as being among the most common medical 
problems. Approximately 25 million people in the United 
States have chronic venous insufficiency; 20% of these will 
develop venous ulcers (Eberhardt & Raffetto, 2005). The 
incidence of chronic venous insufficiency, both with and 
without ulcers, increases with age.

Diagnostic Criteria

Because chronic venous diseases vary in range from asymp-
tomatic to debilitating, the Clinical–Etiology–Anatomy–
Pathophysiology (CEAP) classification system has been 
developed to categorize the degree of venous disease in 
order to facilitate accurate diagnosis, treatment, and prog-
nosis (Table 12.4). Within the clinical classification cat-
egory, subdivisions range from C0 to C6, and symptomatic 
as well as asymptomatic conditions fall into this category. 
The etiology category is subdivided into four sections: con-
genital, primary, secondary, and no venous cause. Anatomic 
classification includes superficial, perforator, deep, and no 
venous location identified. The pathophysiological category 
encompasses reflux, obstruction, the combination of these, 
and no venous pathophysiology identified (Eklöf et al., 
2004).

History and Physical Examination

The clinical manifestations of chronic venous insufficiency 
involve changes in the lower extremities. There are usually 
one or more visible cutaneous changes in the legs. These 
changes include edema, xerosis, brownish pigmentation 
(hemosiderin deposition), eczema, ankle flare, and lipoder-
matosclerosis. They may be unilateral or bilateral.
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veins). These are best seen in the standing position, when 
the gravitational pressure is greatest. The provider should 
also palpate for hard, cordlike segments along the veins. It 
is also important to palpate the feet and legs to detect any 
changes in the skin temperature and to assess all peripheral 
pulses. Any skin color changes, scaly skin, or open areas 
should be noted. Patients should be evaluated for a positive 
Homans’s sign by dorsiflexing each foot. Calf pain elicited 
with this maneuver would indicate the need to further eval-
uate for a DVT.

A common problem that arises from chronic venous 
insufficiency is the formation of a venous stasis ulcer. Unlike 
arterial ulcers, venous ulcers do not form at pressure points. 
Venous ulcers tend to be in the gaiter area, usually situated 
over the medial and lateral malleoli. Ulcer borders are usu-
ally shaggy and irregular. There may be brown-red hemosid-
erin pigmentation of the surrounding skin and eczematous 
changes around the ulcer with redness, scaling, and itching. 
Varicose veins may be present and ankle edema is common. 
In long-standing venous ulcers, lipodermatosclerosis may be 
present. It is important to assess the patient’s arterial circula-
tion while treating venous disease because diseases of these 
two systems often coexist.

Diagnostic Studies

Several diagnostic tests are used to identify venous insuf-
ficiency. Doppler ultrasonography is used to establish 
the absence or presence of venous reflux and obstruc-
tion. Duplex scanning with color-flow imaging is used 
to locate venous reflux in the superficial, deep, and per-
forator systems. Impedance plethysmography is used to 
assess venous outflow and measure variations in electri-
cal impedance that accompany changes in blood volume. 
Photoplethysmography is used to measure vascular volume 
to provide an index of valvular competence. Radionuclide 
venography is used to assess the venous system but does 
not allow for visualization of the tibial veins. CT or MRI 
venography can provide radiographic pictures of the venous 
system to further evaluate venous obstruction, reflux, or 
anomalies.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

The physiological manifestations of long-standing venous 
hypertension and tissue hypoxia include edema, hyperpig-
mentation, subcutaneous fibrosis, and ulceration of tissue. 
Treatment ranges in accordance with severity of clinical 
presentation. The goal is to facilitate healing of tissue by 
encouraging circulation so that oxygenation at the molecu-
lar level can be achieved.

Compression therapy has been used successfully for 
decades in the healing of venous stasis ulcers. Elastic com-
pression stockings, which vary in compression strength 
from 20 to 50+ mmHg, individualized in pressure to the 
patient’s need, are used during maintenance phases. These 

TABLE 12.5 Risk Factors for Venous Insufficiency

 n  Recent hospitalization with prolonged bed rest (e.g., surgery, 
illness, pregnancy)

 n History of prolonged sitting or standing; sedentary lifestyle
 n History of surgery or trauma to the leg
 n Use of oral contraceptives
 n History of superficial phlebitis or deep vein thrombosis
 n Family history of venous disease
 n Ligamentous laxity (e.g., flat feet, history of hernia)
 n Presence of an arteriovenous shunt
 n High estrogen states; pregnancy
 n Obesity
 n Smoking

CLINICAL CLASSIFICATION

C0 no visible or palpable signs of venous disease

C1 telangiectasias, reticular veins, malleolar flares

C2 Varicose veins

C3 Edema without skin changes

C4 Skin changes ascribed to venous disease (e.g., pigmenta-
tion, venous eczema, lipodermatosclerosis)

C4a Pigmentation or eczema

C4b Lipodermatosclerosis or atrophie blanche

C5 Skin changes as defined above with healed ulceration

C6 Skin changes as defined above with active ulceration

S Symptomatic, including ache, pain, tightness, skin irritation, 
heaviness, and muscle cramps, and other complaints 
attributable to venous dysfunction

A Asymptomatic

ETIOLOGICAL CLASSIFICATION

Ec Congenital

Ep Primary

Es Secondary (post-thrombotic)

En no venous cause identified

ANATOMIC CLASSIFICATION

As Superficial veins

Ap Perforator veins

Ad Deep veins

An no venous location identified

PATHOPHYSIOLOGICAL CLASSIFICATION

Pr Reflux

Po Obstruction

Pr,o Reflux and obstruction

Pn no venous pathophysiology identifiable

Source: Adapted from Eklöf et al. (2004).

TABLE 12.4
Clinical–Etiology–Anatomy–
Pathophysiology (CEAP) Classification 
System for Chronic Venous Insufficiency
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edema by extending the distance between blood vessels and 
the dermal surface. Albumin levels lower than 3.5 g/dL war-
rant consideration for protein supplementation. In addition, 
patients with diabetes mellitus must be educated regarding 
the importance of keeping blood sugar levels under con-
trol, because hyperglycemia and ketosis may impair leuko-
cyte function. Obese patients should be instructed about 
and placed on a weight-reduction diet and encouraged to 
attend a weight-loss support group, available through vari-
ous health care organizations, senior centers, churches, or 
community centers.

Follow-up care should include a reassessment of the 
lower extremities at least every 6 months, or more fre-
quently if indicated. Review and reinforcement of self-care 
behaviors should occur at this time as well. This routine sur-
veillance, feedback, and encouragement from the primary 
care provider can motivate the patient to participate actively 
in the prevention program.

Clinical practice guidelines from the Society for 
Vascular Surgery and the American Venous Forum for 
the management of varicose veins and associated chronic 
venous insufficiency (Gloviczki et al., 2011) are available 
at   www.bendvein.com/downloads/Journal-Vascular- 
Surgery.pdf

Teaching and Self-Care

The goals in the management of venous insufficiency are 
to promote circulation, as well as prevent and eliminate 
infection. Patient should be educated about meticulous 
skin care (as described earlier) and the signs and symp-
toms of infection. Additional goals include stimulating the 
development of granulation tissue, implementing meth-
ods that promote venous return, and relieving pressure. 
Educating the patient is of prime importance in the man-
agement of venous disease (Table 12.6). Patients need to 
be instructed in the areas of foot care, exercise, nutrition, 
leg elevation, activity, elastic support, nonsmoking, and 
routine follow-up.

 n VARICOSE VEINS

Anatomy, Physiology, and Pathology

Varicose veins are superficial veins, predominantly in the 
lower extremities, that have become dilated, tortuous, and 
elongated and are unable to function adequately, thus ren-
dering them incompetent. Varicosities present as super-
ficial purple or bluish bulging veins, usually in the thigh 
or calf region. A weakness in their walls causes a dilation 
of the lumen and valve incompetence. As time progresses 
these distended, tortuous veins become increasingly vis-
ible. Although the exact cause of varicose veins remains 
unclear, certain risk factors or associations have been 
made (Table 12.7).

are applied from the toes to below the knee, and aid in 
venous return by exerting graduated pressure from distal to 
proximal aspects of the limb. These stockings should be put 
on as soon as the patient gets up in the morning, and work 
best if worn all day and removed at night.

Foot elevation is essential to promote venous return. 
This should be done several times daily with the feet ele-
vated above the level of the heart. At night, the foot of 
the bed should be elevated on 6-inch blocks. To enhance 
patient participation in elevation of the extremities, a 
“feet-up chart” can be used, as shown in the display below 
(Capeheart, 1996).

Feet-Up Chart—Patient Log for Foot Elevation

DAtE: _________________

tiME: ________________
  morning

LEnGtH: ________________

tiME: ________________
  afternoon

LEnGtH: ________________

tiME: ________________
  evening

LEnGtH: ________________

Meticulous skin care is imperative in ulcer prevention. 
Corticosteroids may be used to manage severe cases of der-
matitis and pruritus. Xerosis, also known as winter itch, is 
typically exacerbated during periods of low humidity and 
cold weather. It is prevalent on the lower extremities, and 
the patient may inadvertently cause the area to become 
inflamed through scratching because of the pruritic nature 
of the condition. Prevention measures include teaching 
the patient not to bathe every day, to use oils in the bath 
water, to use mild soaps or soapless cleansers, and to use a 
topical emollient to retard water loss from the epidermis. 
Patients should be instructed to buy emollients contain-
ing urea (10–20%) and lactic acid (5% or 12%). These 
ingredients assist in removing retained layers of stratum 
corneum and subsequently reduce the scaliness associated 
with xerosis. The patient should be educated to report any 
trauma sustained on the lower extremity or any signs of 
tissue breakdown.

Venous ulcers can be treated by several methods, includ-
ing use of an Unna boot, hydrocolloid dressings, saline solu-
tion compresses, leg compression, and leg elevation. Various 
ointments and creams are also available and may be used in 
conjunction with dressings and elastic compression (Beidler 
et al., 2008). Although investigators have reported healing 
rates up to 80% with compression treatment, healing of 
ulcers, even with compression treatment, is often delayed in 
patients who suffer from arterial insufficiency (Beidler et al., 
2008; Gohel et al., 2005).

The patient’s nutritional status should be evaluated 
through either blood tests or a food diary. In particular, 
deficits in vitamins A and C, zinc, and albumin should be 
identified. Low albumin levels may increase lower extremity 

http://www.bendvein.com/downloads/Journal-Vascular-Surgery.pdf
http://www.bendvein.com/downloads/Journal-Vascular-Surgery.pdf
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Diagnostic Criteria

Diagnosis is based on history and physical examination. The 
severity of symptoms correlates with the degree of venous 
reflux present (Alguire & Scovell, 2013). Duplex ultrasound 
evaluates the nature and extent of venous reflux. Results 
determine treatment choices.

History and Physical Examination

Dilated veins are a common finding on physical examina-
tion. Both lower limbs should be inspected for signs of 
venous disease. Visible varicosities should be palpated for 
tenderness or cords that could indicate thrombophlebitis. 
Patients should be evaluated for clinical findings using the 
CEAP categories described in the section on venous insuf-
ficiency (Table 12.4). Patients are often asymptomatic, but 
they may complain of heaviness, throbbing, and fatigue of 
the legs, at times accompanied by swelling that worsens as 
the day progresses. Itching, burning, and tingling, as well 
as leg cramps, are commonly reported. Mild swelling is 
not uncommon; however, marked swelling may be indica-
tive of venous insufficiency affecting the deep vein system, 
which may progress to ulceration if left untreated.

Varicose veins may rupture as a result of trauma. 
Another concern is the development of superficial phle-
bitis, which occurs from the lack of smooth efficient 
transport of blood through the veins. Venous thrombo-
phlebitis is divided into two types: superficial and deep. 
This chapter discusses superficial thrombophlebitis; refer 
to Chapter 74, “Venous Thromboembolism,” for a discus-
sion of DVTs.

Superficial thrombophlebitis may arise from a source of 
trauma such as surgery, injury, or infection. It may also arise 
because of a lack of forward blood flow (stasis) or a hyper-
coagulable state. The patient may complain of tenderness or 
pain over a specific region, swelling, redness, warmth, or a 
palpable cordlike lesion. This frequently occurs after plane 
or car travel with long hours of sitting and dehydration. 
Superficial venous phlebitis is of minor concern. It resolves 
quickly and does not usually travel to other areas of the 
body, as is the case with DVTs.

Diagnostic Studies

Visual examination determines whether or not superficial 
varicosities exist. Duplex ultrasound is used to determine 
the degree of disease. An evaluation for both deep and 
superficial venous reflux, in addition to ruling out the pres-
ence of thrombus, should be performed to guide treatment 
decisions.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

The treatment goal is to relieve symptoms and prevent throm-
boembolitic complications (e.g., thrombus propagation into 

TABLE 12.6
Education Tips for the Patient With Chronic 
Venous Insufficiency

THINGS YOU SHOULD DO

 n  Keep your legs elevated higher than your heart while sitting or lying 
down.

 n  Under the supervision of your primary care provider, begin a 
walking program.

 n  if you are on your feet for prolonged periods, wear graduated  
compression stockings.

 n Maintain your ideal weight.
 n Eat a balanced, nutritious diet.
 n inspect your legs and feet daily.
 n  Report any changes in your legs, feet, or existing ulcer, includ-
ing color, size, temperature, itch, pain, and odor.

 n Keep legs and feet clean and well lubricated.
 n Avoid bumping your legs.

THINGS YOU SHOULD NOT DO

 n Stand or sit with legs in a dependent position for prolonged periods.
 n Sit with your legs crossed.
 n  Wear constrictive clothing, such as girdles, nongraduated support 
stockings, tight shoes, or high heels.

 n Use heating pads, hot water bottles, heat lamps, or ice packs.
 n take hot showers, hot baths, or use a hot tub or whirlpool.
 n Drink alcohol.
 n Smoke.
 n Scratch your legs.
 n Use adhesive tape on your legs.

TABLE 12.7 Risk Factors for Varicose Veins

 n  More common in women
 n Overweight
 n Pregnancy
 n Family history
 n History of trauma
 n History of venous insufficiency or superficial phlebitis
 n Occupation requiring prolonged standing

Epidemiology

Varicose veins are present in >20% of the adult popula-
tion, with increased incidence correlating with increased age 
(Gloviczki et al., 2011). They are generally more common 
in women, with a 3:1 ratio to men (Eberhardt & Raffetto, 
2005). Although the literature supports a general statement 
that the development of chronic venous disease strongly 
correlates with advanced age, flat feet, prolonged standing, 
high body mass index, smoking, trauma, hormonal imbal-
ances, and pregnancy, and it has been suggested that the 
Western lifestyle (sitting and standing rather than walking) 
might contribute to the development of chronic venous dis-
eases, evidence-based causational data are lacking to sup-
port this (Alguire & Scovell, 2013).
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This procedure is more often performed on an ambula-
tory basis. Complications can include infection, nerve 
injury, and thromboembolism. Postsurgical care involves 
the application of compression bandages to provide sup-
port and reduce the incidence of swelling. When compared 
to less-invasive techniques, surgical ligation or stripping 
has a longer recovery time and more postoperative pain. 
Surgical management has a higher varicose vein recurrence 
rate compared to catheter-based approaches (Gloviczki  
et al., 2011).

Catheter-based, less-invasive approaches to treating 
varicose veins include endovenous laser and radiofrequency 
ablation therapy, both of which involve isolating and burn-
ing the vein from the inside. Endovenous laser ablation 
therapy (EVLT) is recommended over surgical treatment for 
both symptomatic varicose veins and cosmetic treatment of 
large varicosities in asymptomatic patients (Gloviczki et al., 
2011; Khilnani et al., 2010). Success rates are reported to be 
between 85% and 100%; recanulation of the vein is usually 
due to inadequate thermal energy delivered (Khilnani et al., 
2010). Contraindications to EVLT include acute DVT and 
pregnancy. Complications are usually minor and include 
superficial thrombophlebitis; however, DVTs and nerve 
injuries are possible risks. Ambulation is encouraged imme-
diately following the procedure. Patients are instructed 
to walk for 5 to 10 minutes each waking hour, but vig-
orous activity should be avoided for 1 week. Compression 
stockings with a 30 to 40 mmHg gradient or a compres-
sion dressing is worn for at least 1 week and elevation of 
legs when not walking is recommended. Duplex ultrasound 
should be performed 2 to 3 days postprocedure to evaluate 
for DVT and closure of the treated vein. Periodic follow-up 
ultrasounds are performed to evaluate ongoing success until 
the treated vein is no longer visible (Gloviczki et al., 2011; 
Khilnani et al., 2010).

Clinical practice guidelines from the Society for Vascular 
Surgery and the American Venous Forum regarding the 
management of varicose veins and associated chronic 
venous disease (Gloviczki et al., 2011) are available at www 
.bendvein.com/downloads/Journal-Vascular-Surgery.pdf

Clinical practice guidelines from the Society of 
Interventional Radiology, Cardiovascular Interventional 
Radiological Society of Europe, American College of 
Phlebology, and Canadian Interventional Radiology 
Association for the treatment of superficial venous insuf-
ficiency with EVLT (Khilnani et al., 2010) are available at 
www.sirweb.org/clinical/cpg/Jan2010b.pdf

Clinical practice guidelines from the American College 
of Chest Physicians on antithrombotic therapy for venous 
thromboembolic disease (Kearon et al., 2012) are available 
at journal.publications.chestnet.org/data/Journals/CHEST/
23443/chest_141_2_suppl_e419S.pdf

Teaching and Self-Care

Prevention is always important to teach. Preventive mea-
sures include leg elevation, leg exercises, and hourly ambu-
lation (especially if traveling for prolonged periods by 

the deep venous system). Care must be taken to consider 
differentials in diagnosing this presentation. Patients found 
to have a superficial venous thrombus should have a follow-
up evaluation within a week of initial presentation to assess 
resolution or progression so that treatment options may be 
reconsidered as necessary.

The initial management of an uncomplicated super-
ficial venous thrombosis (defined as one affecting <5 cm 
of a vein segment, remote from the saphenofemoral and 
saphenopopliteal junction, with no additional risk factors) 
begins with a supportive approach consisting of elevation 
of the involved extremity (above waist level), application 
of compresses (warm or cool, as is comfortable), and use 
of NSAIDs (Kearon et al., 2012). Anticoagulation ther-
apy is individualized and often reserved for more exten-
sive superficial thrombophlebitis. For a superficial venous 
thrombus >5 cm in length, treatment with fondaparinux 
(2.5 mg/d) or a prophylactic dose of low molecular weight 
heparin should be given for 45 days (Kearon et al., 2012). 
For patients already on anticoagulation for another condi-
tion, fondaparinux should be used. Graduated compression 
stockings are often recommended in conjunction with anti-
coagulation therapy; however, compression stockings are 
contraindicated in patients who have severe PAD (Kearon 
et al., 2012). Oral NSAIDs may be used to reduce symptoms 
in patients treated with anticoagulants. Surgical ligation or 
stripping is not recommended, as it is associated with higher 
rates of thromboembolism than treatment with anticoagula-
tion (Kearon et al., 2012).

Conservative treatment of varicose veins starts with ele-
vation of the legs and avoidance of prolonged standing. It is 
best to elevate the legs above the level of the heart intermit-
tently throughout the day. Additionally, the patient should 
wear compression stockings, ideally with a 20 to 30 mmHg 
gradient (Gloviczki et al., 2011). These stockings must be 
worn every day and put on first thing in the morning, before 
the legs touch the floor. The third component is good local 
skin care to prevent breakdown or infection.

More aggressive approaches to treatment of superficial 
venous reflux include sclerotherapy, laser therapy, or surgi-
cal ligation. Deep venous reflux is managed conservatively 
with compression stockings and medical management for 
any resulting ulcerations. However, deep venous reflux may 
improve following ablation of the refluxing saphenous vein.

Sclerotherapy involves the injection of a sclerosing agent 
at the site of the varicosity, resulting in the complete fibrosis 
and collapse of the vein. Often, more than one treatment is 
required. This is used for smaller varicosities. External laser 
treatment also involves multiple treatments and may lead to 
pigment as well as textural changes of the skin. This treat-
ment is also reserved for smaller varicosities.

Surgical treatment involves ligation or stripping of the 
refluxing vein segment. Surgery is more often reserved for 
patients with large, tortuous veins; with complications from 
varicose veins (e.g., vein hemorrhage, recurrent thrombo-
phlebitis); or with contraindication to other less-invasive 
techniques. Removal of the vein can occur through an open 
incision or though several small incisions (phlebectomy). 

http://www.sirweb.org/clinical/cpg/Jan2010b.pdf
http://www.bendvein.com/downloads/Journal-Vascular-Surgery.pdf
http://www.bendvein.com/downloads/Journal-Vascular-Surgery.pdf
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/chest_141_2_suppl_e419S.pdf
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/chest_141_2_suppl_e419S.pdf
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the lymphatic vessels. Primary lymphedema is classified by 
age of onset:

 n Congenital lymphedema occurs between birth and 
age 2 years

 n Lymphedema praecox occurs before age 35 years, 
with a typical onset during puberty or pregnancy

 n Lymphedema tarda occurs after age 35 years 
(Murdaca et al., 2012)

Secondary lymphedemas represent an acquired disruption in 
lymphatic flow. Whereas primary lymphedemas are caused 
by a poorly developed lymph system, secondary lymphede-
mas arise from an infection, a disease, or an iatrogenic pro-
cess (e.g., surgery, radiation therapy) causing an obstruction 
that impairs the ability of the lymphatic channels to propel 
fluid forward to the vasculature (Szuba et al., 2003; Warren, 
Brorson, Borud, & Slavin, 2007).

Epidemiology

Lymphedema is a chronic, debilitating condition that affects 
2 to 3 million Americans (Murdaca et al., 2012). Of patients 
attending lymphedema clinics, the incidence of primary lymph-
edema ranges from 8% of newly diagnosed patients to 28% 
with non-cancer-related diseases (Rockson & Rivera, 2008). 
Worldwide, the most common cause of secondary lymphedema 
is filariasis, an infection caused by the nematode Wuchereria 
bancrofti (Warren et al., 2007). Secondary lymphedema may 
also be caused by an infection or trauma. Most cases of sec-
ondary lymphedema in the developed world result from malig-
nancy and cancer-related treatments, the most common cancer 
of which is breast cancer (DiSipio, Rye, Newman, & Hayes, 
2013; Hayes, Janda, Cornish, Battistutta, & Newman, 2008). 
It is estimated that 17% of women with postmastectomy sta-
tus will experience arm lymphedema (DiSipio et al., 2013); 
however, non-breast malignancies account for 16% of cancer-
related lymphedemas (Cormier et al., 2010).

Diagnostic Criteria

Diagnosis is made by history and physical examination. 
Imaging is reserved where history and physical are not con-
clusive for a diagnosis of lymphedema.

History and Physical Examination

The diagnosis of lymphedema should be made only after a 
thorough history and physical examination are performed 
and the possibility of metastatic disease is ruled out. The 
onset of the swelling and any precipitating factors should be 
noted. A person with lymphedema will complain of heavi-
ness or fullness of the extremity.

At the interview, the provider should inquire about the 
onset, location, duration, severity, and aggravating or allevi-
ating factors, as well as associated symptoms. The provider 
should also determine if there is an association with pain, 

car or plane) to promote circulation and prevent stasis of 
blood flow. This type of inactivity, especially in one pre-
disposed, may lead to superficial thrombophlebitis, one 
of the acute complications associated with varicose veins  
(Allen, 2009).

Patients should be encouraged to wear compression 
stockings daily after arising, and continue until bedtime. 
Patients should be taught the signs and symptoms of throm-
bophlebitis, and report these to their provider immediately. 
Skin care is important. Patients should report new ulcer-
ations to their provider for medical management.

 n LYMPHEDEMA

Anatomy, Physiology, and Pathology

The lymph system is made up of lymphatic capillaries, 
ducts, and lymph nodes. This system is responsible for 
the movement of fluid and products (proteins, fat from 
the gastrointestinal tract, and certain hormones) from 
the interstitial spaces to the blood, as well as returning 
excess interstitial fluid to the blood in the prevention 
of edema. Disruption of the normal drainage pattern in 
the lymph node system occurs after removal of even one 
lymph node.

Lymph fluid is a pale yellow interstitial fluid that diffuses 
through lymphatic capillary walls. It circulates through its 
own vasculature system, much like blood moves through 
blood vessels. The formation of lymph fluid increases when 
the interstitial fluid pressure rises because there is more vol-
ume in the lymphatic system. When this interstitial pressure 
rises too high and interferes with the reabsorption of lymph, 
lymphedema develops.

Lymphedema is a chronic swelling that results from 
the failure of the lymphatic system, causing accumulation 
of protein-rich interstitial fluid in the extremity. It affects 
one or more limbs and sometimes the adjacent quadrant 
of the trunk. The skin of the extremities and subcutaneous 
tissue is drained by the superficial lymphatic system; the 
subfascial structures (e.g., muscles and bone) are drained 
by a deeper system (Lawenda, Mondry, & Johnstone, 
2009; Szuba, Shin, Strauss, & Rockson, 2003). The two 
systems of the upper extremities merge in the axilla and 
the two systems of the lower extremities merge in the pel-
vis. Thus, the pathophysiology of lymphedema is specifi-
cally related to an impaired lymphatic transport system. 
The accumulation of fluid causes an increase in colloid 
osmotic pressure. The body attempts to compensate 
for this by reducing the elevated pressure and by draw-
ing water into the interstitial areas. Consequently, the 
lymphatic channels dilate and lymphatic valves become 
incompetent. The extra fluid is no longer drained appro-
priately and accumulates in the tissues.

Lymphedemas are classified into two categories: pri-
mary and secondary. Primary lymphedema is due to a con-
genital or inherited condition that causes malformation in 
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swelling, and trophic skin changes such as acanthosis, fat 
deposition, and warty overgrowths (International Society of 
Lymphology, 2013).

Weakness, limited range of motion, stiffness, pain, and 
numbness of the extremity may occur. Skin changes are evi-
dent with advanced stages. The skin changes, which pre-
sumably are a result of the accumulation of fibroblasts and 
collagen, lead to brawny edema. Brawny edema is identified 
by a decrease in the tissue’s ability to pit when pressure is 
applied. The capillaries and collecting vessels dilate, and the 
one-way valves become unable to function.

Permanent swelling involving only one of the extremi-
ties usually occurs. If bilateral swelling is present, it is asym-
metric. A chronic, dull, heavy sensation develops in the 
affected extremity. Edema starts distally and progresses 
proximally until the entire limb becomes edematous. In 
chronic peripheral lymphedema, it is the appearance that 
brings the patient for treatment. In the later stages of the 
disease, the affected limb loses its normal contour because 
of swelling, and the toes appear square. The high protein 
concentration in the fluid changes the appearance of the 
extremity. These changes include deepened, enhanced natu-
ral skin creases and folds (hyperkeratosis). The tissue and 
skin become thick with less pitting and a positive Stemmer’s 
sign, which is an ability to pick up a fold of skin at the base 
of the second digits. There is a distortion or exaggeration of 
the limb and an increased susceptibility to recurrent, acute 
inflammatory episodes such as cellulitis or fungal infections 
(Mohler & Mondry, 2013).

Diagnostic Studies

On occasion, imaging may be necessary to establish the 
diagnosis of lymphedema. Lymphoscintigraphy, the gold 
standard diagnostic study for the diagnosis of lymphedema, 
uses a low-dose radioactive colloid and a gamma camera for 
scanning. This procedure can be used to detect the move-
ment of fluid in the lymphatic system and collateral path-
ways and to confirm that the edema is of lymphatic origin 
(International Society of Lymphology, 2013; Warren et al., 
2007). The colloid is injected into the distal subcutaneous 
tissue of the affected extremity, and the area is scanned 30 
to 60 minutes later. The patient then exercises that extremity 
for 20 minutes (if hand, squeezing of a ball; if foot, walk-
ing), after which another image is obtained. Visualization of 
regional lymph nodes as well as apparent dermal backflow 
indicate lymphatic function, noted as delayed, asymmetrical, 
or absent (Mohler & Mondry, 2013). Lymphedema is char-
acterized by decreased or absent uptake of the radioactive 
isotope in the regional nodes, and is staged from 0 to III 
using the criteria established by the International Society of 
Lymphology (Table 12.8).

CT scan or MRI may be used as an alternative means 
of confirming the diagnosis of lymphedema. These imag-
ing modalities may also be used to evaluate for obstruction 
caused by an underlying malignancy (Warren et al., 2007). 
Duplex ultrasound is used to rule out chronic venous insuf-
ficiency and DVT as potential causes of edema.

changes related to the time of day, or changes with elevation 
of the extremity. The patient’s use of other treatments for the 
condition should be noted. A thorough past medical history, 
including any coexisting medical problem, family history, 
and current pharmacotherapy, should also be obtained.

The physical examination should include inspection 
for signs of inflammation or infection, such as a red streak 
extending along the course of the lymphatics as they drain. 
The provider should also palpate the lymph nodes for 
enlargement or tenderness and the lower extremities for 
edema. Edema should be classified as pitting or nonpitting. 
The degree of edema should be measured by comparing the 
circumference of the affected limb to that of the unaffected 
limb. The degree of edema will influence the choice of treat-
ment. Signs of venous disease may include signs of venous 
hypertension on the arms and legs. Venous incompetence 
will tend to influence the outcome of treatment. Signs of 
arterial insufficiency should be sought. Peripheral pulses 
should be assessed and measurements of the ABPI obtained.

Clinical manifestations of lymphedema are noted 
according to the signs and symptoms presented. These are 
categorized with respect to onset, laterality, and degree of 
swelling. Staging is in accordance with criteria established 
by the International Society of Lymphology (2013) on a 
scale of stages from 0 to III (Table 12.8). The diagnosis and 
classification consider degrees of softness/firmness of the 
affected limb. Within each stage, severity is documented 
from mild to severe.

The subclinical or latent stage of lymphedema can occur 
after a surgical procedure or trauma. There is impairment 
in the lymphatic transport without swelling. This stage may 
last for several months or even years before overt signs 
and symptoms manifest. In the subclinical stage, the pre-
sentation is essentially asymptomatic with a report of some 
heaviness in the limb.

In Stage I lymphedema, the patient has soft pitting 
edema that resolves with elevation of the limb. In Stage II, 
intradermal fibrosis occurs and pitting may or may not be 
present. Stage III lymphedema, also known as lymphostatic 
elephantiasis, is associated with significant fibrosis, marked 

TABLE 12.8 Staging of Lymphedema

Stage 0 Subclinical condition where impaired lymphatic 
transport exists but swelling is not evident. the 
patient is often asymptomatic.

Stage i Early accumulation of fluid relatively high in 
protein content, which subsides with elevation 
of the limb.

Stage ii Limb elevation alone rarely reduces swelling and 
pitting is present. Late in Stage ii pitting may 
not be present as excess fat accumulates and 
fibrosis occurs.

Stage iii Lymphostatic elephantiasis where pitting can be 
absent and trophic skin changes such as acan-
thosis, further deposition of fat and fibrosis, and 
warty overgrowth have developed.
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lymphedema—after fat deposits and tissue necrosis have 
occurred. The physiological technique facilitates trans-
port of excess lymphatic fluid via lymphatic bypass, flap 
transposition, and lymph node transfer. Of these, lym-
phatic bypass is the most commonly used. Reductive 
procedures are used to reduce the bulk and are palliative 
rather than curative. Direct excision and liposuction are 
examples of reductive techniques (International Society 
of Lymphology, 2013).

Pharmacotherapy with appropriate antibiotics may be 
warranted to treat infections. Diuretic agents are of little 
use. Diuretic therapy is usually avoided in chronic manage-
ment, unless comorbid conditions warrant their use, because 
it depletes the intravascular volume and produces metabolic 
abnormalities (International Society of Lymphology, 2013; 
Mohler & Mondry, 2013).

Clinical practice guidelines from the International 
Society of Lymphology (2013) for the management 
of lymphedema are available at www.u.arizona.edu/ 
~witte/2013consensus.pdf

Teaching and Self-Care

For treatment to be successful, the patient needs to under-
stand why the lymphedema occurs, what aggravates or wors-
ens the swelling, and what helps to lessen swelling. Patients 
must understand the reasons behind the treatment program 
in which they are being encouraged to actively participate. 
No one component of the treatment program is effective on 
its own. For treatment to work, all components of therapy 
must be considered. Good results depend on ongoing, active 
participation and avoidance of infection. Patients require 
education regarding skin and nail care. Exercise should be 
encouraged. The compression garment should be worn dur-
ing exercise. Psychosocial support is essential to promoting 
quality of life. Referral to a lymphatic program should be 
made if available.

Preventive education is essential for patients who will 
undergo any procedures that may put them at risk of devel-
oping lymphedema. Patients should be instructed on pro-
phylactic exercises. Patients should be aware of the signs 
and symptoms of lymphedema and immediately report 
these to their provider.

 n COMMUNITY RESOURCES

 n  The American Heart Association: 7272 Greenville 
Avenue, Dallas, TX 75231 (1-800-AHA-USA-1); 
www.heart.org/HEARTORG/Conditions/More/ 
PeripheralArteryDisease/Peripheral-Artery-Disease-
PAD_UCM_002082_SubHomePage.jsp

 n National Heart, Lung, and Blood Institute: NHLBI 
Health Information Center, Attention: Website, 
P.O. Box 30105, Bethesda, MD 20824-0105 

Treatment Options, Expected Outcomes,  
and Comprehensive Management

No curative treatment is available for lymphedema. The 
goals of therapy are to reduce the size of the swollen limb, 
to regain the original shape of the extremity, and to pre-
vent recurrent acute inflammatory episodes. This may be 
achieved through an approach called complete or complex 
decongestive therapy (CDT), which includes an intensive 
treatment regimen followed by a maintenance treatment 
program. Patient should be referred to a lymphologist or a 
lymphologic center if available.

In the intensive phase, manual lymph drainage uses 
light pressure to promote movement of the fluid out of 
the extremity and the adjacent quadrant of the trunk 
(International Society of Lymphology, 2013; Lawenda et 
al., 2009; Rockson, 2008). Exercises and massage to pro-
mote maximum lymph flow and to increase joint mobil-
ity are performed. External compression with multilayer 
bandaging is used to reduce swelling. These are worn 24 
hours a day during the intensive phase. Meticulous skin 
and nail care is crucial to preserve the integrity of the 
skin and reduce the risk of infection. The intensive phase 
involves daily treatment for 2 to 4 weeks or until maximal 
benefit, as measured by a plateau in limb measurements, is 
achieved.

The maintenance phase is a self-care program during 
which the patient continues self-manual lymph drainage 
using simple massage techniques (International Society of 
Lymphology, 2013; Lawenda et al., 2009; Warren et al., 
2007). Compression stockings are worn during the day 
and may be worn at night if needed. The highest level of 
compression tolerated by the patient will provide the most 
benefit. Ongoing skin and nail care is essential to reduce 
infection risk. The patient should continue therapeutic 
exercises to promote maximal lymphatic flow and main-
tain range of motion of the limb. Because there is no cure 
for lymphedema, the maintenance treatment must continue 
for life.

Intermittent pneumatic compression is another nonop-
erative treatment. A pump is used to promote lymph drain-
age. External compression is then applied to maintain edema 
reduction (International Society of Lymphology, 2013). 
Low-level laser therapy that focuses laser light on the lym-
phatic channel has been shown to reduce lymphedema in 
two small studies (International Society of Lymphology, 
2013; Lawenda et al., 2009). More evidence is needed to 
support its use.

If these methods do not control lymphedema, surgical 
intervention may be necessary. Failure may be caused by 
excessive swelling, uncontrollable persistent infection, or 
severe compromise of the patient’s mobility.

The two main operative approaches are physiologi-
cal and reductive techniques. The physiological tech-
nique is used for patients who present with early-stage 
lymphedema, characterized by the absence of fat depos-
its and extensive tissue fibrosis. The reductive technique 
is reserved for patients who present with advanced 

http://www.u.arizona.edu/~witte/2013consensus.pdf
http://www.heart.org/HEARTORG/Conditions/More/PeripheralArteryDisease/Peripheral-Artery-Disease-PAD_UCM_002082_SubHomePage.jsp
http://www.u.arizona.edu/~witte/2013consensus.pdf
http://www.heart.org/HEARTORG/Conditions/More/PeripheralArteryDisease/Peripheral-Artery-Disease-PAD_UCM_002082_SubHomePage.jsp
http://www.heart.org/HEARTORG/Conditions/More/PeripheralArteryDisease/Peripheral-Artery-Disease-PAD_UCM_002082_SubHomePage.jsp
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(301-592-8573);  www.nhlbi.nih.gov/health/
 health-topics/ by-alpha/

 n The PADC coalition: Vascular Disease Foundation, 
550  M, Ritchie Highway   PMB-281,  Severna Park, 
 MD 21146  (443-261-5564); http://vasculardisease.
org/padcoalition/

 n The National   Lymphedema Network: National 
 Lymphedema Network,  Inc.,  116 New Montgomery 
Street,  Suite 235,  San Francisco,  CA 94105 (1-800-
541-3259);  www.lymphnet.org/

 n   Buerger’s Disease: National Organization for  Rare 
Disorders, 55  Kenosia Avenue, Danbury,  CT 06810
 (1-203-744-0100);  www.rarediseases.org/
 rare-disease-information/ rare-diseases/ byID/712/ vie
wAbstract

Clinical Pearls
 n Skin temperature of the extremity is best evalu-

ated by palpating the extremity with the dorsum 
of the hand.

 n Patients experiencing pain at rest may have edema 
because they keep their legs in a dependent posi-
tion for pain relief.

 n It is important in patients with   PVD to check pulses 
in all regions of the body where major vessels are 
located, including the carotid, abdominal aorta, 
iliac, femoral,  popliteal, posterior  tibial, and  dorsa-
lis pedis.

 Referral Poi nts and Cli nical Warnings

While evaluating and following patients with  arterial 
and  venous insuffi ciency, several situations may arise 
that warrant referral to a  vascular surgeon. Any cessa-
tion of blood fl ow, as evidenced by a loss of the pulse 
distal to an occlusion, should be immediately referred. 
The threat of gangrene is present when   arterial insuf-
fi ciency progresses to the point where pain is severe 
and persistent with loss of function. Arterial ulcers may 
appear in conjunction with  limb-threatening ischemia 
and warrant immediate referral. Furthermore, any sus-
picion of aortic aneurysm should generate a consulta-
tion with a  vascular surgeon. In patients with  temporal 
  arteritis,  neurological defi cits may be present and 
should be evaluated by both a neurologist and a  vas-
cular surgeon. Patients with frostbite should have the 
extremity protected from rubbing or mechanical injury. 
If the frostbite is severe or hypothermia is present, the 
patient should be admitted to an emergency depart-
ment. Consultation with a  vascular surgeon may also 
be warranted for aggressive therapy of  varicose veins 
and   lymphedema. Patients with   lymphedema should be 
referred to a lymphatic center for specialist  treatment.

Clinical Pearls (continued)

 n Nocturnal muscle cramps, a symptom that mimics 
 claudication, are a common complaint in older 
persons, and are not related to exercise.

 n  Vasodilating agents have had little effect on 
patients with  claudication.

 n If  temporal   arteritis is suspected, it must be 
remembered that a negative biopsy does not 
always rule out  temporal   arteritis as the  diagnosis.

 n For patients with asymptomatic  AAAs <5.5 cm, 
conservative management and  follow-up are rec-
ommended. Surgical risk is greater than the risk of 
aneurysm rupture for aneurysms <5.5 cm.

 n In the patient with frostbite, deeper damage is 
evident if the patient feels no pain or sensation in 
the identifi ed tissues.

 n “Winter itch,” in patients with  venous insuffi -
ciency, also known as  xerosis, is typically exacer-
bated during periods of low humidity and cold 
weather.

 n In patients with   lymphedema, permanent swell-
ing involving only one of the lower extremities 
usually occurs. If bilateral swelling is present, it is 
asymmetric.

 n Circumferential measurement of the patient with 
  lymphedema may be necessary to determine the 
degree of edema between extremities.
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C H A P T E R 13
Valvular Heart Disease

Kenneth  Ong,  MD

Valvular heart disease affects 2.5% of the populatio n in 
the  United States with an equal gender distribution, but 
is found more frequently with increasing age (  Go et al., 
2013;    Nkomo et al., 2006). It is expected that the preva-
lence will increase because of the disproportionate rise of 
the aging population and the widespread use of  echocar-
diography to identify    valvular heart disease even  before 
the onset of clinical signs and symptoms. The primary  care 
provider will therefore encounter such patients on a more 
frequent basis.

Healthy cardiac valves allow blood to fl ow forward 
without impedance while preventing signifi cant retrograde 
movement. When the valves become diseased, their result-
ing  pathophysiology may be characterized as predomi-
nantly  stenotic,  regurgitant, or a combination of both, 
with a severity that ranges from mild to severe. Initially, 
the heart has the capacity to compensate for these dis-
turbances while maintaining forward cardiac output at 
a normal left ventricular fi lling pressure. As the   valvular 
dysfunction progresses, the  hemodynamic strain imposed 
on the heart may overcome such compensatory mecha-
nisms and lead to clinical  sequelae such as heart failure, 
myocardial ischemia, cardiac arrhythmias, and ultimately 
death.

In the management of each case of    valvular heart 
 disease, the provider must consider the following 
questions:

1. Is overall cardiac function adversely affected?
2. Are symptoms, if present, related to the valve 

dysfunction?
3. Is the   valvular disease severe enough to warrant 

 mechanical intervention?

The answers to these questions require an understand-
ing of the anatomy and  pathophysiology of    valvular heart 
disease as well as recognition of the clinical features associ-
ated with each condition. This chapter reviews these issues 
for fi ve major acquired  left-sided  valvular lesions:   mitral 
stenosis,  mitral regurgitation,   mitral valve  prolapse (  MVP), 
aortic  stenosis, and  aortic regurgitation.

 n ANATOMY,  PHYSIOLOGY,  AND PATHOLOGY

Cardiac valves are thin, highly fl exible structures that attach 
to a “ring” of fi brous tissue, which in turn is anchored to 
the walls of the heart. When fully opened, blood passes 
through without hindrance. Similarly, there is no signifi cant 
blood fl ow across the valves when they are in the closed 
position. As the valves start to malfunction, their  hemo-
dynamic consequence depends on the involved valve and 
its main pathological process. In general,  stenotic valves 
impose a pressure load to the chamber proximal to the  ste-
nosis, whereas  regurgitant valves cause a volume overload 
state that affects chambers proximal and distal to it.

The specifi c compensatory mechanism therefore depends 
on the type of  hemodynamic strain imposed on the heart by 
the dysfunctional valve. If the valve is  stenotic, the reduced 
valve area obstructs forward blood fl ow. To maintain an 
adequate cardiac output, more pressure must be generated 
to propel blood across the valve. The primary  pathophysi-
ological mechanism to increase pressure within the cardiac 
chamber is the development of hypertrophy. While this is 
commonly seen in aortic  stenosis as left ventricular hyper-
trophy, it does not develop in the relatively thin walls of the 
left atrium in the setting of   mitral stenosis.

In contrast, if the valve is incompetent, net forward 
stroke volume is reduced in proportion to the degree of 
regurgitation. Therefore, to maintain adequate systemic 
cardiac output, chamber enlargement and increased ejec-
tion fraction must develop. The left atrium and left ventricle 
 dilate to accommodate the increasing volume in  mitral and 
 aortic regurgitation, respectively. Whether hypertrophied or 
dilated, clinical  decompensation occurs when the pressure or 
volume load overwhelms the ability of the heart to provide 
effective forward blood fl ow at a normal left ventricular  end-
diastolic pressure.

 Mitral Stenosis

  Mitral stenosis obstructs blood fl owing from the left 
atrium into the left ventricle. As the impedance to fl ow 
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increases, left atrial pressure must also increase in order 
to propel blood through the narrowed mitral orifice. As 
stated earlier, the left atrium has limited capacity to gener-
ate this pressure. As a result, this strain on the left atrium 
is subsequently transmitted backward toward the pulmo-
nary circulation. Over time, pulmonary venous and arte-
rial pressures increase, resulting clinically as exertional 
dyspnea. Because left ventricular filling occurs during dias-
tole, any reduction in diastolic filling time, such as dur-
ing tachycardia, may result in symptoms related to poor 
cardiac output, such as fatigue. Transmitral flow is also 
augmented by atrial contraction, so its absence in atrial 
fibrillation is often poorly tolerated.

Mitral Regurgitation

During mitral regurgitation, the left ventricle preferentially 
empties into the left atrium before the aortic valve opens. 
This is due to the low pressure system that exists between 
the left ventricle and left atrium. As a result, there is more 
complete left ventricular emptying. Initial measures of car-
diac function reveal an increase in ejection fraction but with 
a reduced forward stroke volume. The left ventricle can also 
dilate to ensure adequate forward flow early on, but may 
eventually decompensate and produce the clinical picture of 
heart failure.

Mitral Valve Prolapse

Although specific pathological features have been estab-
lished for the diagnosis, echocardiography is the most 
common and most appropriate initial test used to diagnose 
MVP (Douglas, Khandheria, Stainback, & Weissman, 
2007; guideline available at content.onlinejacc.org/article 
.aspx?articleid=1138325&resultClick=1). There is a 
wide range of clinical findings, from a mid-systolic click 
and murmur due to prolapse of the posterior leaflet to 
severe mitral regurgitation. In the latter condition, the 
pathophysiology resembles non-MVP forms of mitral 
regurgitation. Hemodynamically, the prolapse is exacer-
bated whenever left ventricular volume is reduced and 
during hyperdynamic states. Patients therefore often 
become more symptomatic when intravascular volume 
is depleted, as seen during dehydration or when given 
excessive diuretics. Vasodilators may also compound the 
problem.

Aortic Stenosis

In aortic stenosis, obstruction to left ventricular outflow 
occurs gradually. As a compensatory mechanism, cardiac 
output is maintained by the development of left ventricular 
hypertrophy in order to create and sustain the increased 
pressure gradient across the aortic valve. Clinically sig-
nificant aortic stenosis occurs when cardiac output can-
not be augmented to meet systemic demands. In addition, 

pressure is transmitted back to the left atrium and beyond; 
pulmonary congestion and right ventricular failure can 
result.

Aortic Regurgitation

Analogous to mitral regurgitation, the proximal chamber 
(the left ventricle in this case) is exposed to an increase in 
blood volume. The difference, however, is that the entire 
left ventricular stroke volume is ejected into the high-pres-
sure aorta rather than the low-pressure left atrium as seen 
in mitral regurgitation. As a consequence, the left ventricle 
must often undergo a combination of hypertrophy and dil-
atation to provide a normal effective forward stroke vol-
ume. A higher-than-normal ejection fraction is the expected 
finding.

 n EPIDEMIOLOGY

Mitral Stenosis

Mitral stenosis is usually a consequence of rheumatic heart 
disease and primarily affects women. The steady decline in 
the incidence of rheumatic fever in the United States and 
other developed countries is followed by a reduction in the 
incidence of mitral stenosis (Shulman, Stollerman, Beall, 
Dale, & Tanz, 2006). In developing nations, however, both 
rheumatic fever and mitral stenosis remain a common cause 
of valvular disease.

Although mitral valve involvement occurs in up to half of 
acute rheumatic fever cases (Marijon, Mirabel, Celermajer, 
& Jouven, 2012), patients rarely recall having had rheu-
matic carditis. So, while inquiring about a history of rheu-
matic fever is pertinent, a negative history is not helpful in 
excluding the etiology of mitral stenosis. In rheumatic heart 
disease, combined mitral stenosis and mitral regurgitation is 
the most common finding, followed by multivalve involve-
ment including the mitral valve. Isolated mitral stenosis is 
seen in 40% of all patients with rheumatic heart disease 
(Bonow et al., 2008).

Mitral Regurgitation

Many congenital and acquired conditions affect the mitral 
valve. The mitral valve apparatus includes the annulus, 
mitral leaflets, chordate tendineae, and papillary muscles, 
and requires that they operate in a coordinated manner. 
Disturbances to any of these structures may cause mitral 
valve dysfunction and subsequent regurgitation.

The causes of mitral regurgitation depend on whether 
the onset is acute or chronic. Acute mitral regurgitation is 
usually the result of myocardial ischemia, infective endo-
carditis, or trauma. Chronic mitral regurgitation is most 
often due to MVP, but other causes include collagen vas-
cular disease, infective endocarditis, rheumatic fever, 

http://guidelineavailableatcontent.onlinejacc.org/article.aspx?articleid=1138325&resultClick=1
http://guidelineavailableatcontent.onlinejacc.org/article.aspx?articleid=1138325&resultClick=1
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cardiomyopathies, and congenital heart disease involving 
the mitral valve.

Mitral Valve Prolapse

MVP deserves special mention when discussing mitral regur-
gitation because of the frequency with which it is diagnosed 
in the general population. Although its prevalence had ini-
tially been reported as high as 15%, later reports document 
the prevalence as closer to 2.4%, which is still a significant 
proportion (Guy & Hill, 2012).

MVP is caused by myxomatous degeneration involving 
the valve, and is typically manifested as a genetic form of 
connective tissue disorder. It is frequently seen in association 
with other collagen diseases such as Marfan syndrome, osteo-
genesis imperfecta, and Ehlers–Danlos syndrome. While it is 
commonly seen in women in the second and third decades of 
life, MVP may also be found in older patients as well as men. 
It is the most common cause of mitral regurgitation among 
those requiring surgery. MVP has also been referred to as the 
systolic click-murmur syndrome, Barlow syndrome, billow-
ing mitral cup syndrome, or floppy valve syndrome.

Aortic Stenosis

Aortic stenosis is usually due to degeneration and calcification 
of a congenitally bicuspid or normal trileaflet valve. Recent 
advances in understanding the pathogenesis of this condi-
tion suggest an active disease process that includes abnormal 
lipid accumulation, inflammation, and calcification. Some 
risk factors for the development of aortic stenosis as well as 
the pathological findings are similar to those associated with 
coronary atherosclerosis, such as hypertension, hypercho-
lesterolemia, calcification related to renal disease, and even 
infection with Chlamydia pneumoniae (Chan, 2003; Freeman 
& Otto, 2005; Juvonen et al., 1997). Unfortunately, studies 
attempting to modify such risk factors have been inconsis-
tent in demonstrating a slowing of the progression toward 
more severe aortic stenosis (Cowell et al., 2005; Moura et al., 
2007; Rossebø et al., 2008).

The underlying valve substrate depends on the age at 
clinical presentation. For those older than 70 years, the most 
common cause is calcific aortic stenosis involving a tricus-
pid valve. Bicuspid aortic valves represent the predominant 
valve type in those who develop aortic stenosis younger 
than 70 years of age. It is the most common congenital heart 
valve defect and is more prevalent in men. Patients with 
bicuspid aortic valves are not only prone to develop aortic 
stenosis, but often have dilatation of the ascending aorta 
and are at risk of aortic dissection (Borger et al., 2004).

Aortic Regurgitation

Aortic regurgitation results from disease processes of the aor-
tic leaflets or aortic root that prevent proper coaptation of the 
valves. Leaflet abnormalities that result in aortic regurgitation 

can be secondary to calcification of the aortic valve, which 
does not allow effective closure of the valve cusps. Aortic 
regurgitation is often seen in association with aortic steno-
sis, infective endocarditis, and rheumatic fever. Aortic root 
causes include degenerative aortic dilatation, Marfan syn-
drome, aortic dissection, collagen vascular disease, syphilis, 
and annuloaortic ectasia. The end result is dilation of the 
aortic annulus, which effectively pulls the valve leaflets away 
from each other and allows regurgitant flow in diastole.

 n HISTORY AND PHYSICAL EXAMINATION

Mitral Stenosis

There is a long latent period between the rheumatic fever epi-
sode and clinical symptoms, which typically begin in the fourth 
decade of life. Patients usually have minimal or no symp-
toms when the disease is mild. With progressive stenosis, the 
most common symptoms are dyspnea and fatigue, and may 
include orthopnea and paroxysmal nocturnal dyspnea. While 
these resemble the common heart failure complaints, the left 
ventricle is minimally affected because the pathological pro-
cess occurs proximal to this chamber. Occasionally, the left 
ventricular ejection fraction may be reduced due to excessive 
afterload secondary to a reflexive increase in systemic vascular 
resistance (Gash, Carabello, Cepin, & Spann, 1983).

Signs of right heart failure may also be present when 
the increased left atrial pressure is transmitted across the 
pulmonary vasculature; these include hepatomegaly, asci-
tes, and peripheral edema. Other manifestations of elevated 
right-sided filling pressures include hemoptysis from rup-
tured bronchial veins and hoarseness due to compression 
of the left recurrent laryngeal nerve from a distended left 
atrium (Ortner syndrome).

On cardiac examination, an irregularly irregular pulse 
indicating atrial fibrillation may be present. The S1 is charac-
teristically loud because the mitral valve is held in the open 
position by the increased transmitral gradient until the force 
of ventricular systole closes the valve. The opening snap (OS) 
of the mitral valve may be heard, with the interval between 
A2 and OS inversely related to the severity of mitral stenosis. 
A loud P2, right ventricular lift, elevated neck veins, ascites, 
and edema are indicators of pulmonary hypertension. This is 
an ominous sign in the progression of the disease because the 
risk associated with mitral surgery increases.

The diastolic murmur of mitral stenosis varies with the 
respiratory cycle, softening during inspiration and augment-
ing during expiration. The strain phase of the Valsalva maneu-
ver diminishes the murmur, whereas squatting increases it.

Mitral Regurgitation

The majority of patients with mitral regurgitation experi-
ence few symptoms. Over time, chronic mitral regurgita-
tion can expose the left ventricle to a volume overloaded 
state resulting in compensatory chamber dilatation. When 
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arteries. Coronary artery disease is present in 50% of cases 
and may cause angina due to intracoronary obstruction in 
addition to the noncoronary reasons stated earlier (Otto, 
2006). Syncope is often exertional and is a result of reduc-
tion in cerebral blood flow. In the presence of a fixed car-
diac output, blood is shunted away from the brain to the 
rest of the body due to systemic vasodilation, resulting in 
less blood flowing into the brain. Heart failure, usually her-
alded by dyspnea, may be seen in the presence of a preserved 
ejection fraction (diastolic dysfunction), reduced ejection 
fraction (systolic dysfunction), or both. Heart failure with 
preserved ejection fraction results in increased left ventricu-
lar end-diastolic pressure leading to pulmonary congestion. 
Heart failure with reduced ejection fraction may also result 
in increased left ventricular filling pressures and lead to 
reduced exercise tolerance and shortness of breath.

A systolic ejection murmur radiating to the neck is the 
most common sign of aortic stenosis. It is heard loudest in 
the second right intercostal space and is characteristically 
harsh and low pitched. The murmur may disappear over the 
sternum only to reappear at the apex, mimicking the find-
ings of mitral regurgitation (Gallavardin phenomenon). In 
mild aortic stenosis, the murmur peaks early in systole. As 
the severity of stenosis increases, the murmur peaks progres-
sively later in systole and may become softer as the cardiac 
output diminishes. The carotid upstrokes classically become 
diminished in amplitude and delayed in time (parvus et tar-
dus). S2 may become paradoxically split because of the delay 
in left ventricular emptying, or the second heart sound may 
become single because the aortic closing component is lost.

Maneuvers that reduce left ventricular volume, such 
as Valsalva or standing, will soften the systolic murmur of 
aortic stenosis. Handgrip will also decrease the murmur, 
whereas squatting augments it.

Aortic Regurgitation

Chronic severe aortic regurgitation imposes a pressure and 
volume load on the left ventricle. Although the ventricle 
enlarges in response to this, most patients remain asymp-
tomatic. It is usually after significant cardiomegaly and 
myocardial dysfunction have occurred that symptoms from 
diminished cardiac reserve surface. Exertional dyspnea, 
orthopnea, and paroxysmal nocturnal dyspnea then start to 
appear. Angina, particularly nocturnal angina, may appear 
even in the absence of coronary artery disease and seem to 
be caused by diastolic pressure falling to low levels.

The large total stroke volume in aortic regurgitation 
increases pulse pressure, producing a host of clinical signs. 
Although the diastolic blowing murmur heard along the 
left sternal border is the typical sign of aortic regurgita-
tion, peripheral signs of a hyperdynamic circulation may be 
detected and often indicate severe disease. Table 13.1 is a 
partial list of these signs, along with their eponyms.

In addition to the murmur of aortic insufficiency, a dia-
stolic rumble (Austin Flint murmur) may also be heard over 
the cardiac apex. Although its cause is unsettled, the Austin 
Flint murmur is probably produced as the aortic jet impinges 

the left ventricle weakens and loses its ability to maintain 
an adequate cardiac output, symptoms of heart failure may 
develop. The major symptoms are similar to those of mitral 
stenosis, including fatigue and exertional dyspnea. Signs of 
right heart failure may also be present. Palpitations may be 
felt and indicate the presence of atrial fibrillation.

Cardiac examination reveals a hyperdynamic left ventri-
cle, where a systolic thrust or thrill can sometimes be appre-
ciated. The S1 is diminished. There is often wide splitting of 
the second heart sound. A holosystolic murmur heard on 
physical examination is often the finding that first alerts the 
examiner to the presence of mitral regurgitation. The mur-
mur is loudest at the apex and usually radiates to the axilla. 
An S3 heard in mitral regurgitation, however, does not nec-
essarily indicate the presence of heart failure, because rapid 
left ventricular filling due to a large residual volume of blood 
stored in the left atrium is the cause of the sound in this situ-
ation. The murmur of mitral regurgitation is intensified by 
isometric exercise and diminishes with sudden standing or 
with the Valsalva maneuver. The act of squatting increases 
left ventricular volume and results in a louder murmur.

Mitral Valve Prolapse

Most patients with MVP do not experience symptoms and 
remain asymptomatic throughout their lives. The symptoms 
that have been described are not all well explained by the 
underlying pathological process. Patients may note palpita-
tions, dizziness, syncope, chest discomfort, or complaints 
similar to those of decompensated heart failure and mitral 
regurgitation. There is often a dissociation between the 
severity of the prolapse or regurgitation and the intensity 
of symptoms.

The classical findings of MVP on physical examination 
are a midsystolic click followed by a late crescendo systolic 
murmur. There are variations to this presentation, such as 
single or multiple clicks alone or an isolated murmur. In 
addition, different auscultatory findings may be heard in the 
same patient at different times. When the Valsalva maneu-
ver is performed, left ventricular filling is reduced during the 
strain phase, causing the click and onset of the murmur to 
occur earlier during systole.

Aortic Stenosis

Most patients with aortic stenosis remain asymptomatic 
until the valve area approaches a critical value. Even at that 
stage not all patients have complaints, which is an impor-
tant indicator of the need for mechanical intervention (Dal-
Bianco, Khandheria, Mookadam, Gentile, & Sengupta, 
2008). The classic symptoms of severe aortic stenosis are 
angina, syncope, and signs and symptoms of heart fail-
ure. Angina in aortic stenosis has characteristics similar to 
angina from coronary disease; it is exacerbated by exer-
tion and relieved by rest. This is due to increased oxygen 
demands of hypertrophied myocardium and reduced blood 
flow secondary to myocardial compression of the coronary 
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from the American Heart Association for health promotion 
and disease prevention as possible (Lloyd-Jones et al., 2010). 
Modifiable risk factors should be managed aggressively.

Patients with severe aortic or mitral stenosis should 
avoid vigorous exercise because it may precipitate seri-
ous symptoms, such as angina, syncope, and heart failure 
(Bonow, Cheitlin, Crawford, & Douglas, 2005). In those 
with marked aortic or mitral regurgitation, isometric exer-
cise and physically strenuous occupations should also be 
avoided because they can raise systemic blood pressure and 
exacerbate the degree of regurgitation.

Medical Therapy

In general, medical treatment of valvular heart disease is of 
unproven benefit. However, certain specific clinical situa-
tions warrant further comment.

Asymptomatic patients with MVP and no arrhythmias 
do not require medical therapy. Beta-blockers may be useful 
in the management of symptoms, and control of ventricular 
premature beats or supraventricular arrhythmias. Aspirin 
should be considered in those who have experienced a focal 
neurological event.

In severe mitral stenosis and the presence of atrial 
fibrillation, the dual goal of increasing diastolic filling by 
slowing the ventricular rate and prevention of thrombo-
embolic events must be addressed. Rate control may be 
achieved by the use of beta-blockers, nondihydropyridine 
calcium channel blockers (e.g., verapamil or diltiazem), or 
digitalis glycosides. Warfarin remains the anticoagulant 
of choice to reduce the rate of thromboembolism (Fuster 
et al., 2011; guidelines available at circ.ahajournals.org/ 
content/123/1/104.full.pdf). Judicious use of diuretics may 
also be used to improve symptoms of pulmonary congestion.

In mitral regurgitation and left ventricular systolic 
dysfunction, the use of angiotensin-converting enzyme 
inhibitors, beta-blockers, or aldosterone antagonists may 
reduce the severity of regurgitation and improve symptoms 
(Vahanian et al., 2012; guidelines available at http://eur-
heartj.oxfordjournals.org/content/33/19/2451.full.pdf).

Patients with a contraindication to surgery who demon-
strate both aortic regurgitation and left ventricular systolic 

on the mitral valve, causing it to vibrate. Simultaneously, 
diastolic filling of the left ventricle from the left atrium and 
aorta tends to close the mitral valve in diastole, producing a 
physiological mitral stenosis.

The diastolic murmur may get louder when maneuvers to 
increase arterial pressure are performed, such as sitting upright 
and leaning forward, squatting, or using handgrip. The strain 
phase of the Valsalva maneuver will diminish the murmur.

 n DIAGNOSTIC STUDIES

Transthoracic echocardiography is the most common imag-
ing tool for the diagnosis and clinical follow-up of valvular 
heart disease. The severity of regurgitation or stenosis can be 
accurately determined using this test. In addition to assess-
ing valve structures, echocardiography can also evaluate the 
cardiac function, chamber dimensions, and hemodynamic 
parameters. More advanced echocardiographic imaging 
techniques, such as transesophageal echocardiography, and 
three- and four-dimensional echocardiography, also plays a 
role in clinical assessment of the patient.

If surgical intervention is contemplated, diagnostic car-
diac catheterization is often required to assess the coro-
nary anatomy to determine if concomitant coronary bypass 
grafting is required. The decision for coronary angiography 
depends on the presence of risk factors, gender, and age. In 
general, men aged 35 years and older, premenopausal women 
with coronary risk factors aged 35 years and older, and post-
menopausal women should undergo cardiac catheterization 
before valve surgery (Bonow et al., 2008; guideline available 
at http://circ.ahajournals.org/content/118/15/e523).

 n TREATMENT OPTIONS, EXPECTED OUTCOME, 
AND COMPREHENSIVE MANAGEMENT

General Approach

All patients, with support from their health care team, 
should strive to achieve as many of the recommendations 

EPONYM FINDING

Corrigan pulse A bounding, full carotid pulse with a rapid downstroke

Deroziez sign Systolic murmur over the femoral artery when compressed proximally or diastolic murmur over the femoral artery when 
compressed distally

Hill sign Systolic blood pressure in the popliteal artery at least 60 mmHg higher than brachial artery pressure

Muller sign Systolic pulsation of the uvula

deMusset sign Head bobbing with each pulse, “water-hammer” pulse

Quincke sign Visible capillary pulsations seen in the nail bed when gentle pressure is placed on it

Traube sign Prominent “pistol-shot” systolic and diastolic sounds over the femoral artery

Physical Examination Findings in Aortic RegurgitationTABLE 13.1

http://eurheartj.oxfordjournals.org/content/33/19/2451.full.pdf
http://circ.ahajournals.org/content/118/15/e523
http://eurheartj.oxfordjournals.org/content/33/19/2451.full.pdf
http://circ.ahajournals.org/content/123/1/104.full.pdf
http://circ.ahajournals.org/content/123/1/104.full.pdf
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Mitral Regurgitation

In mitral regurgitation, left ventricular preload is increased 
but afterload is normal or occasionally decreased; thus, 
the lesion itself facilitates left ventricular emptying. In the 
presence of normal muscle function, therefore, the ejec-
tion fraction should be supranormal in the patient with 
mitral regurgitation. Once the ejection fraction falls below 
60% or if the left ventricle dilates, the prognosis worsens. 
Patients should therefore be referred for surgery when 
one of two conditions develops: (a) if significant symp-
toms develop and the ejection fraction is ≥30% or left 
ventricular end-systolic dimension is ≤55 mm, or (b) in 
the absence of symptoms, the ejection fraction falls below 
60% but not <30% or the left ventricular end-systolic 
dimension exceeds 40 mm (Bonow et al., 2008; Vahanian 
et al., 2012). Other potential indications for mitral surgery 
include the onset of atrial fibrillation or the development 
of pulmonary hypertension. Although there have been no 
large randomized controlled trials, it is generally accepted 
that mitral valve repair with preservation of the mitral 
apparatus instead of mitral valve replacement should be 
performed whenever possible.

The indications of MVP are similar to those for mitral 
regurgitation, that is, symptoms or evidence of left ventricu-
lar dysfunction in the presence of severe regurgitation.

Aortic Stenosis

Severe aortic stenosis is defined as a transaortic gradient of 
more than 40 mmHg or an aortic valve area of <1.0 cm2 
(Bonow et al., 2008). However, the decision to replace the 
aortic valve is based primarily on the presence of symptoms 
of aortic stenosis rather than the severity of the stenotic 
valve. This is because until the onset of symptoms, the sur-
vival of patients with aortic stenosis is nearly normal. Once 
symptoms of angina, syncope, or heart failure develop, 
average survival drops to 5, 3, and 2 years, respectively 
(Carabello & Paulus, 2009).

The only effective treatment for aortic stenosis is aortic 
valve replacement, with surgery as the mainstay of treat-
ment. Transcatheter aortic valve replacement (TAVR) is 
available for treatment of severe, symptomatic aortic steno-
sis but is reserved only for patients who are not candidates 
for surgery. Patients undergoing this procedure experience 
lower death rates and improvement in symptoms, but there 
is concern about increased neurological and vascular events 
with this intervention (Leon et al., 2010). Balloon aortic 
valvuloplasty is also used, but is considered a palliative 
measure for patients in whom surgery is not feasible and 
TAVR is not an option.

Aortic Regurgitation

In general, aortic insufficiency should be surgically cor-
rected before the ejection fraction falls below 50% or the 
left ventricle dilates (left ventricular end-systolic dimension 

dysfunction may benefit from afterload-reducing agents 
such as angiotensin-converting enzyme inhibitors or angio-
tensin receptor blockers, particularly in the presence of sys-
temic hypertension. The use of nifedipine in asymptomatic 
patients with severe aortic regurgitation and normal left 
ventricular function has been shown to delay the need for 
surgery by 2 to 3 years (Scognamiglio, Rahimtoola, Fasoli, 
Nistri, & Dalla Volta, 1994).

Mechanical Therapy

The mechanical approaches to the treatment of valvular heart 
disease include surgical repair, surgical replacement with a 
mechanical or biological valve, and catheter-based interven-
tion. With surgical repair, the native valve remains intact but 
undergoes modification to improve its function and structural 
integrity. With this approach, there is no need to replace the 
valve with a bioprosthetic or mechanical one. Surgical repair 
also has the advantage of obviating the need for long-term anti-
coagulation therapy as long as the patient is in sinus rhythm. 
The feasibility of surgical repair depends upon the severity 
of damage to the valve and surrounding support structures. 
Surgical repair is not a viable option in the majority of cases 
and valve replacement may have to be considered. In general, 
mechanical valves are more durable than bioprosthetic valves. 
Therefore, they are preferred in the older patient where repeat 
surgery may impose a higher operative risk.

Warfarin is the preferred agent for the prevention of 
thromboembolic events for patients with mechanical valves 
(Whitlock, Sun, Fremes, Rubens, & Teoh, 2012). There 
are newer antithrombic agents available, including dabi-
gatran, an oral direct thrombin inhibitor. However, this 
newer agent has not been shown to be effective in reducing 
the rates of thromboemboli. In fact, there were higher inci-
dences of stroke and bleeding events among those treated 
with this drug (Eikelboom et al., 2013). A younger patient 
who has an active lifestyle or a woman with childbearing 
potential may be candidates for bioprosthetic valves, where 
the chronic use of anticoagulants, that is, vitamin K antago-
nists, is not desired or necessary.

Mitral Stenosis

Mechanical intervention should be considered in severe 
mitral stenosis when symptoms due to the valve or accom-
panying pulmonary hypertension appear. If the mitral valve 
has suitable anatomy, that is, mild or no regurgitation and 
no left atrial thrombus present, percutaneous balloon valvu-
loplasty is the procedure of choice. Though there is a high 
rate of procedural success when performed by experienced 
operators, the mitral valve still undergoes restenosis over 
time (Hernandez et al., 1999).

Open commissurotomy, valve reconstruction, or mitral 
valve replacement is used when heavy valvular calcification, 
mitral regurgitation that is more severe than mild, or severe 
subvalvular distortion preclude the use of balloon valvulo-
plasty (Carabello, 2005).
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surgery is performed at the time of valve replacement. 
This is presumably a result of the progressive nature of 
coronary disease. Ischemic  mitral regurgitation carries the 
worst prognosis: Operative mortality is high and  long-
term survival is substantially lower than that with  non-
ischemic mitral regurgitation.

 n TEACHING AND  SELF- CARE

Patients and families should be fully briefed on allowable 
activities and the early warning signs of worsening disease. 
Instructions should be reinforced at regular  follow-up visits 
with the primary  care provider and consulting cardiologist 
to help encourage patients to participate in their own  care. 
Finally, patients should be reminded of  treatment options 
for their condition and the excellent prognosis when  ther-
apy is properly timed and applied.

 n COMMUNITY RESOURCES

 n  American Heart Association, 7272  Greenville Ave., 
Dallas,   TX 75231-4596 (1-800-242-8721); www
.heart.org

exceeds 55 mm or left ventricular  end-diastolic dimension 
exceeds 75 mm;   Bonow et al., 2008).

In contrast to  mitral insuffi ciency, aortic insuffi ciency 
increases left ventricular  afterload, in part because the high 
stroke volume produces a wide pulse pressure and systolic 
hypertension. After aortic valve replacement,  afterload is 
reduced and the ejection fraction improves. Thus, it is not 
surprising that patients with aortic insuffi ciency can have a 
reduced ejection fraction and a larger  end-systolic dimen-
sion than patients with  mitral insuffi ciency, but still have a 
good postoperative  outcome.

Special Considerations

AGE

Even though most patients with aortic  stenosis are elderly, 
the prognosis with surgery, even in this group, is excellent 
in the absence of coexisting illnesses. The  age-corrected sur-
vival after aortic valve replacement in patients older than 
65 years is not different from that in the general population. 
Among those older than 80 years, low operative morbidity 
and mortality have also been reported (   Vasques,   Messori, 
  Lucenteforte, &   Biancari, 2012). Patients with   mitral steno-
sis who are older than 75 years have a worse prognosis after 
surgery than younger patients do, especially if  mitral valve 
replacement is done rather than repair or if coronary artery 
disease is present. If the operative risk is unacceptably high 
but life expectancy is still acceptable,  percutaneous mitral 
commissurotomy is still a viable option (  Levinson et al., 
1989;    Vahanian et al., 2012).

GENDER

Women with aortic  stenosis are likely to have thicker ven-
tricular walls, which reduces wall stress and causes higher 
ejection fractions. Women of  childbearing age present spe-
cial challenges. The durability of mechanical prosthetic 
valves must be balanced with the need for continued oral 
anticoagulants and the risk of congenital birth defects. 
Consideration should be given to  bioprosthetic valves or 
repair of the native valve, particularly the  mitral valve. 
Preoperative recognition of these differences is important 
because postoperative management of low cardiac out-
put requires volume expansion in women rather than the 
use of  inotropic agents (  Morris,   Schaff,   Mullany,  Frye, & 
  Orszulak, 1994). However, more contemporary observa-
tions suggest that this approach may be used in all patients 
( Brown &   Morgan-Hughes, 2005).

CORONARY ARTERY DISEASE

The presence of coronary disease in patients with either 
 mitral or aortic valve disease worsens the  long-term 
prognosis ( The Society of    Thoracic Surgeons, 2013). 
Additionally, the  long-term prognosis in combined cor-
onary and    valvular heart disease is not as good as that 
in   valvular disease alone, even when coronary bypass 

Clinical Pearls
 n Repair all valves  before loss of systolic function. 

In  stenotic disease, symptoms precede the loss of 
systolic function; therefore, operate primarily for 
symptoms. In  regurgitant valve disease, systolic 
failure precedes diastolic failure. Therefore, serial 
noninvasive studies of systolic function should be 
performed and surgery undertaken at the fi rst 
sign of systolic dysfunction.

 n Prophylaxis for infective  endocarditis is no longer 
recommended for native valve pathology unless 
there are previous episodes of  endocarditis 
(  Nishimura et al., 2008).

 Referral Poi nts and Cli nical Warnings

The basic principle of repairing all valves  before the 
loss of systolic function serves as the common refer-
ral point for all   valvular heart diseases. In  stenotic 
disease, symptoms precede loss of systolic function; 
referral for   valvular surgery is indicated for symptoms. 
In  regurgitant valve disease, systolic failure precedes 
diastolic failure; thus, serial noninvasive studies of 
systolic function should be performed and patients 
referred for surgery at the fi rst sign of systolic dys-
function.  Critical landmarks in the management (and 
surgical referral) of   valvular disease are summarized in 
 Tables 13.2 and 13.3.

http://www.heart.org
http://www.heart.org
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SYMPTOMS FINDINGS

Aortic stenosis Angina, heart failure, 
syncope

Critical gradient ≥40 mmHg
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TABLE 13.2 Critical Landmarks

VALVES MECHANICAL INTERVENTION 
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TABLE 13.3 Indications for Mechanical Intervention
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Of all the body organs that make up an individual, the  
skin is the largest and most visible. Information about a 
person can be revealed through mechanisms acting within 
the  skin, such as happiness, humor, anger, fear, embar-
rassment, health, and sickness. Age is revealed princi-
pally through changes in the pattern, fi ne structure, and 
mechanical properties of  skin. Genetics also plays a role 
in determining the uniqueness of an individual at the level 
of the  skin.

The  skin plays a major role in maintaining the body’s 
homeostasis. Through the maintenance of a constant body 
temperature, survival can be ensured. The  skin serves as 
a barrier to prevent the loss of important body fl uids and 
the  entrance of possibly toxic environmental agents. The 
importance of the  skin cannot be overlooked. Consider, 
for example, the color changes of the  skin on a person in 
shock (pale, ashen)  or a person with liver failure (yellow, 
jaundiced)  or even a person with cardiac failure (blue, cya-
notic). To the trained as well as the untrained eye, the  skin 
may be an indicator of underlying disease. The well-trained 
primary  care provider, however, must be able to recognize 
the more subtle changes of the  skin and distinguish between 
life-threatening diseases such as  malignant melanoma and 
less serious,  common  skin conditions.

Patients present with   skin lesions as an incidental fi nding  
or as the chief complaint. A recent study found that 42.7% 
of outpatient visits were for a  skin condition  (St. Stauver et 
al., 2013). The role of the primary  care provider in the diag-
nosis and treatment of  common dermatologic conditions is 
increasingly important, because two thirds of these  adult 
patients, who account for almost 10% of outpatient visits, 
will be seen by primary  care providers. Furthermore, human 
suffering results from the disability, discomfort, and disfi g-
urement that may be associated with various  skin  disorders. 
Through a  patient-centered approach, primary  care provid-
ers may be able to assist their patients and help relieve their 
suffering.

This chapter starts with the basic vocabulary neces-
sary to describe and diagnose dermatologic conditions. 
Common  skin diseases are then described in detail, includ-
ing diagnosis and management.

 n ANATOMY, PHYSIOLOGY, AND  PATHOLOGY

Skin Anatomy and Physiology

The  skin is composed of three layers: the epidermis, the der-
mis, and the subcutaneous tissues. Its outermost layer, the 
epidermis, is thin and devoid of blood vessels; therefore, it 
is dependent on the dermis for its nutrition. Keratinocytes 
are the main cells found in the epidermis and make a protein 
called keratin. Melanocytes, which produce pigment (mela-
nin), are the other important cells found in the epidermis. 
Well supplied with blood, the dermis also contains colla-
gen,  sebaceous glands, portions of the apocrine and eccrine 
units, and hair follicles. The dermis merges below with the 
subcutaneous layer, which contains fat, and the remainder 
of the sweat glands and hair follicles. Eccrine and apocrine 
glands and ducts as well as the hair follicles are considered 
to be appendages of the  skin.

Major functions of the  skin include:

1. Protection from injurious external agents
2. Maintenance of an internal environment by providing 

a barrier to water and electrolyte loss
3. Regulation of body heat
4. Self-maintenance by the eccrine and  sebaceous glands 

of a buffered protective  skin fi lm
5. Participation in vitamin D production
6. Delayed hypersensitivity reaction to foreign sub stances
7. Sensation for touch, temperature, and pain

Skin Disease  Epidemiology

The true prevalence of   skin disease is diffi cult to determine 
because many dermatologic studies have included only 
selected  populations. Varying social and environmental fac-
tors also infl uence both the occurrence and the detection of   
skin disease. Persons whose occupation  or hobbies require 
them to be outdoors may be more prone to the development 
of a  skin cancer.

UNIT  III: DERMATOLOGIC CONDITIONS
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 n DIAGNOSTIC CRITERIA

The diagnosis and treatment of skin disease depend on the 
health care provider’s familiarity with dermatology terms. 
Fitzpatrick and Bernhard (1993) summed it up best when 
they said, “To read words, one must recognize letters; to 
read the skin, one must recognize the basic lesions.” A bar-
rier to communication among providers exists because of 
the lack of any standardization of basic dermatologic termi-
nology. The International League of Dermatologic Societies 
has published a glossary of basic lesions in an attempt to 
standardize the definitions. To prevent confusion in the 
standard of measurement of lesions, a metric ruler is an 
essential tool for the provider to ensure accurate documen-
tation of lesion size.

Primary Lesions

Primary lesions are the original lesions, whether they continue 
to full development or are modified by regression or trauma. 
These lesions assume distinct characteristics (Table 14.1).

Secondary Lesions

Secondary lesions are simply lesions that have undergone 
changes from their primary form (see Table 14.1). Often 
these are caused by trauma.

 n HISTORY AND PHYSICAL EXAMINATION

The history of the present illness is critical in assessing a 
patient with a dermatologic concern. Along with the gen-
eral medical history, a well-focused dermatologic history 
should be obtained. The history of a skin eruption should 
include:

1. The onset, development, and progression of the skin 
lesion or lesions. Particular questions should focus 
on any relationship of the skin eruption with the 
patient’s occupation.

2. An accurate medication history, including prescrip-
tion and nonprescription medications, and use of rec-
reational drugs.

3. Treatment obtained for any other ailment besides 
the skin eruption, including prescription and nonpre-
scription medications.

4. The effect on the skin eruption of exposure to sun-
light and seasonal variations.

5. Contact with animals, plants, chemicals, or metals.
6. The ingestion of certain foods and beverages may 

contribute to or even be the actual cause of a skin 
eruption; therefore, detailed dietary questioning can 
be warranted in certain cases.

7. For the female patient, ask about any association of 
the skin eruption with menses or pregnancy.

In addition to the complete review of systems, consti-
tutional symptoms may indicate an acute illness syndrome 
or a chronic illness syndrome and should be thoroughly 
investigated.

The physical examination must include the general 
appearance of the patient. A thorough head-to-toe exami-
nation of the skin should be conducted with proper lighting. 
Five major signs are assessed:

1. Type of lesion
2. Size and shape of lesion
3. Arrangement of multiple lesions
4. Color of lesion
5. Distribution of the lesions—body location(s)

 n DIAGNOSTIC STUDIES

Laboratory Tests and Diagnostic Tools

A hand lens magnifier can be used to examine the surface 
and detail of skin lesions. Oblique lighting of the skin sur-
face may help to detect slight degrees of elevation or depres-
sion of the skin eruption. Low illumination of a room 
enhances the contrast between hypopigmented or hyperpig-
mented skin with normal skin. A Wood’s lamp can be used 
to evaluate skin diseases that cause a loss or an increase 
in skin pigmentation; it should be used in a room that is 
completely dark. Diascopy is used to determine if a lesion 
is vascular. The examiner places a clear microscope slide or 
clear plastic ruler on the lesion while applying firm pressure. 
If the lesion turns white or fades as pressure is applied, the 
eruption is of vascular origin. In the dermatologist’s office, 
other magnifying tools are found that use polarizing and 
nonpolarizing light.

One cannot underestimate the importance of touch 
when examining a patient’s skin. For example, the rough 
surface of an actinic keratosis (AK) is often better assessed 
with touching than with seeing. The dimple sign is a test 
used to aid in the diagnosis of a dermatofibroma. Lateral 
pressure is applied to the lesion with the thumb and index 
finger. If a dimpling or depression occurs in the center, it is 
more likely than not a dermatofibroma (benign skin lesion 
often on the trunk, lower extremities, and the upper arms in 
middle-aged adults).

Patch testing is used to aid in making the diagnosis and 
determining the causative agent of allergic contact derma-
titis. Finn chambers are filled with specific allergens and 
usually placed on the patient’s back. After 48 hours, the 
patches are removed and the initial reading is done. A posi-
tive reaction to a specific chemical would be localized to 
the area that had direct contact with that chemical only. It 
may present as a faint macular erythema or it may become 
ulcerative. Another reading must be obtained after an addi-
tional 24 hours to document any delayed hypersensitivity 
reactions, making a total of three separate visits to complete 
the test.
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TYPE APPEARANCE COMMENTS

Primary Lesions

Macule
Flat, well-circumscribed area of any 

color change within the skin
Measures up to 1 cm in diameter. Area of pigment 

change is nonpalpable.

A Macule

Patch
Flat, well-circumscribed area of any 

color change within the skin
Measures >1 cm in diameter. Area of pigment 

change is nonpalpable.

B Patch

Papule Solid, raised, circumscribed
Measures <1 cm in diameter. Surface may be 

smooth or rough on palpation.

C Papule

Plaque Solid, raised, circumscribed

Measures 1 or more cm in diameter. May develop as 
an individual lesion or a coalescence of papules. 
Color may range from normal skin color to any 
color of pigment change.

D Plaque

nodule
Solid, palpable, possibly freely 

movable
Measures 1–2 in diameter. Extends deeper into the 

layers of the skin than do papules.

E nodule

tumor
Solid, palpable, possibly freely 

movable
Measures >2 cm in diameter.

F tumor

Wheals
Elevated, flat-topped, edematous. 

White or usually pale red

Vary in size. Fluid within the lesion is transitory. 
Lesions can develop within a few seconds and 
dissipate within 24 hr.

G Wheal

TABLE 14.1 Classification of Skin Lesions

(continued)
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TYPE APPEARANCE COMMENTS

Vesicle
Circumscribed, elevated; contains 

fluid. Color may be clear, turbid, or 
hemorrhagic

Also known as a blister. Measures up to 1 cm in 
diameter. Most often tense.

H Vesicle

Bullae
Circumscribed, elevated; contains 

fluid. Color may be clear, turbid, or 
hemorrhagic

Measures >1 cm in diameter. May be flaccid or tense.

i Bulla

Secondary Lesions

Pustules
Circumscribed elevations of the skin 

that contain pus

Sometimes described by patients as pimples. Pus is 
present as a result of the inflammatory nature of 
the lesion.

J Pustule

Scales
increase in the formation of keratin 

cells

May vary in size from fine to coarse. Are produced 
when normal process of keratinization is inter-
rupted. Papulosquamous is used to describe an 
eruption of scaling papules.

K Scales

Crust
Color may vary depending on the 

exudate. May be yellow, green to 
greenish-yellow, dark red, or brown

Develops as a result of the opening and draining of 
a primary lesion.

L Crust

Excoriation
Superficial lesions of the epidermis; 

may be linear or punctate

Commonly known as scratch marks. However, 
unless trauma is witnessed, these should be 
described as erosions.

M Excoriation

Fissure
Linear crack that involves the epider-

mis and sometimes the dermis

Can vary in number and size. Frequently seen in 
conditions that cause dry skin. Flexural areas are 
commonly affected.

n Fissure

TABLE 14.1 Classification of Skin Lesions (continued)

(continued)
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 n COMMON SKIN CONDITIONS

ACNE

PATHOLOGY AND ETIOLOGY

Acne vulgaris is a disease that affects the pilosebaceous unit 
and most commonly manifests on the chest, back, and face 
(Figure 14.1A–C). The pilosebaceous unit consists of seba-
ceous glands and hair follicles. Comedones, pustules, pap-
ules, nodules, and scars are characteristic of acne vulgaris 
(James, Berger, & Elston, 2011).

Acne is a multifactorial disease that involves the for-
mation of the comedone and principal factors in its patho-
genesis: distension of follicles by a keratin plug, increased 
sebum production, abnormal keratinization of the follicu-
lar epithelium, proliferation of Propionibacterium acnes  
(P. acnes), and increase in inflammatory mediators (James 
et al., 2011).

TYPE APPEARANCE COMMENTS

Erosion Exudate may develop into a crust
Results from loss of viable epidermis. Usually heals 

with no scar.

O Erosion

Ulcer
Usually a rounded or irregularly 

shaped excavation

Results from loss of entire epidermis and some of 
the dermis. Can vary in diameter and depth. Scar 
likely to develop when ulcer heals.

P Ulcer

Scar

Caused by a deposition of fibrous tis-
sue during the healing process. May 
become hypertrophic, keloidal, and 
even pruritic

Size and shape determined by the preceding dam-
age. Usually tend to become less obvious over 
time.

Q Scar

Atrophy

Appears as thin and somewhat trans-
parent epidermis

Dermal atrophy manifests as a depres-
sion in the skin

Loss of epidermis, dermis, or subcutaneous fat.

R Atrophy

 Source: Adapted from Smeltzer and Bare (1996).

TABLE 14.1 Classification of Skin Lesions (continued)

Microscopic examinations are used frequently in derma-
tology and include Gram stains, cultures (both bacterial and 
fungal), potassium hydroxide preparations, Tzanck tests, 
and hair pluck evaluation.

A serological test for syphilis should always be consid-
ered for a patient with generalized erythematous and scaling 
eruptions.

Biopsy of the skin is a useful diagnostic tool to obtain 
more information about the lesion or rash. The two most 
common techniques for biopsying the skin are a punch 
biopsy, using a tool called a punch (a small, sterile, dispos-
able tubular knife); or a shave biopsy (using a single- or 
double-sided flexible razor) under local anesthesia. The site 
of the biopsy is very important and usually depends on the 
stage of the eruption.

Elliptical excisions and scalpel wedge excisions can also 
be performed and sent for examination. The excision method 
used should be based on the practitioner’s experience and 
the laboratory’s requirements for the requested tests.
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blackhead. A whitehead is considered a closed comedo, 
whereas a blackhead is considered an open comedo (James 
et al., 2011).

Proliferation of P. acnes and Inflammation

P. acnes is a gram-positive anaerobic diphtheroid that colo-
nizes sebaceous follicles (Thiboutot, 1996). This organism, 
combined with keratin, sebum, and other microorganisms 
in the skin, promotes the release of inflammatory mediators. 
This then leads lymphocytes, neutrophils, and foreign-body 
giant cells to accumulate and triggers the formation of pap-
ules, pustules, nodules, and cysts—all features of inflamma-
tory acne (James et al., 2011).

Epidemiology

Approximately 17 million people in the United States 
are afflicted with acne vulgaris (Kaminer & Gilchrest, 
1995) and 85% of all teenagers have it (James et al., 
2011). In addition to disfigurement and scarring, acne 

Increased Sebum Production

The main factor influencing sebum production is the 
hormone androgen. Research has found that andro-
gens are essential for the development of acne and 
women with hyperandrogenic states are more prone to 
develop acne, as well as hirsuitism and menstrual irregu-
larities (James et al., 2011). For this reason, medicines 
that influence this hormone can do well at controlling  
acne.

Abnormal Keratinization of the Follicular 
Epithelium

Abnormal or disordered shedding of the cells that line the 
sebaceous follicles is central to the pathogenesis of acne. 
This process is also known as follicular plugging (Arndt, 
1995). The result of this abnormal shedding is comedo 
formation. If the plug is formed within a dilated open-
ing, it develops into a whitehead. If the comedonal mass 
protrudes from the sebaceous follicle, it develops into a 

FIGURE 14.1

Acne vulgaris: (A) chest; (B) face; and (C) back.  
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may have an adverse effect on the person’s psychologi-
cal development. People with acne often report struggles 
with self-esteem, self-confidence, body image, social 
withdrawal, depression, and anger (Bergfeld, 1995). 
Although often associated with adolescence, acne may 
be first diagnosed in patients who are in their thirties 
or forties and signal other conditions associated with 
hormonal imbalance.

Options, Expected Outcomes, 
and Comprehensive Management

Acne vulgaris is rarely misdiagnosed. It may, however, 
become confused with folliculitis, rosacea, or any other 
acneiform eruption. The diagnosis is usually based on the 
finding of comedones, pustules, papules, nodules, or cysts 
on the back, chest, or face. When initially evaluating a 
child or a woman with acne, hormonal imbalance should 
be considered. Women with hirsuitism, central obesity, 
irregular or decrease in menses, and problems with fertil-
ity should be tested for excess levels of androgen as should 
those women whose acne is recalcitrant to treatment. Acne 
is one common symptom of polycystic ovarian syndrome 
(PCOS) and treatment of this underlying condition will 
help clear acne.

There are many myths regarding factors that may aggra-
vate or alleviate acne. The most common myth is that vari-
ous foods such as chocolate and fatty foods aggravate acne. 
There is no clear evidence to support the value of eliminat-
ing these foods (James et al., 2011). For patients who attri-
bute their acne flare-ups to their dietary intake, it is best to 
encourage them to cut back on the foods they think produce 
the flare-up.

A few factors can aggravate acne. One of these is skin 
trauma and frictional forces. Providers should counsel 
patients to avoid scrubbing the face when washing it, and 
also avoid harsh chemicals and drying agents on the skin. 
Chin straps, tape, collars, hats, and other causes of friction 
should be avoided if possible. Occlusive makeups and oil-
based products are another cause of acne. Non-comedogenic 
cosmetics should be recommended (James et al., 2011).

Acne vulgaris has a very favorable prognosis, but can 
take months to years to fully treat. Management of acne 
should be directed toward a combination of the four fac-
tors associated with acne. Scarring, which can be minimized 
with proper treatment, is the only sequelae of acne. With the 
exception of isotretinoin, most therapies are prescribed on a 
long-term basis. Many treatment options are available; how-
ever, the best treatment in the end will be the one that the 
patient can adhere to the most. It should be tailored to the 
patient’s preferences, habits/routines, and based on the psy-
chosocial impact the acne creates for the individual, as well 
as treatment costs.

Topical Therapy

Topical therapy is initially prescribed for patients with mild 
to moderate inflammatory acne and should be used for 6 

to 8 weeks to judge its effectiveness (James et al., 2011). 
Topical therapies include comedolytic agents, antibiotics, 
and anti-inflammatory drugs.

Comedolytic Agents

TOPICAL RETINOIDS

Topical retinoids (vitamin A) have been available for use 
in the United States for at least 30 years and were initially 
marketed in the 1970s for the treatment of acne vulgaris as 
Retin-A. It was later discovered by its maker that women 
were noticing its other advantages to the skin—it decreased 
the appearance of fine lines and wrinkles (Wolverton, 
2007). Today many different topical retinoids are avail-
able to treat both photoaging and acne. Because of their 
teratogenic potential, topical retinoids should be avoided 
in pregnancy.

Tretinoin •  Tretinoin is an effective first-line comedolytic 
agent. It normalizes desquamation of the follicular epithe-
lium by thinning out the stratum corneum and promotes 
drainage of preexisting comedones and with continued 
use prevents the development of new comedones (James 
et al., 2011).

There are various dosage forms and vehicle bases of 
tretinoin. It is usually applied once daily at bedtime after 
the face has been cleansed and adequate time allowed for 
it to dry. The mildest cream formulation should be pre-
scribed first and the concentration increased depending 
on the clinical response. If the patient has excessively oily 
skin or lives in a humid climate, the gel formulation may 
be preferable. Dosage forms of tretinoin cream include 
0.025%, 0.05%, and 0.1%. Gel formulation dosages 
include 0.01% and 0.025%. A 0.05% solution also exists. 
In terms of potency, the 0.05% cream and the 0.01% 
gel are roughly equivalent, as are the 0.1% cream and 
the 0.025% gel. The 0.05% solution is the most potent 
form of tretinoin. There are also newer vehicles available 
including microsphere (0.1% and 0.04% gel), which is 
more photostable than regular gel as well as polymerized 
(0.05% and 0.1%).

Patients should always be informed of potential side 
effects, which include desquamation, burning, erythema, 
and exacerbation of inflammatory acne lesions. This 
irritation can be minimized by selecting the appropri-
ate starting dose, combining it with a moisturizer, and 
increasing the concentration gradually. Tretinoin does 
not possess antimicrobial or anti-inflammatory activity.

Adapalene •  Adapalene is a retinoid-like compound that 
has good photostability and is similar in efficacy to lower 
concentrations of tretinoin (James, Berger, & Elston, 
2006). It comes in 0.1% cream, gel, solution, and pled-
gets. Its main side effects are dryness, erythema, scaling, 
pruritus, and a burning sensation. It is in pregnancy cat-
egory X (James et al., 2011).

Tazarotene •  This  is  another  topical  retinoid  that  has 
good strength but is not tolerated well due to its irritating 



202      Unit iii: Dermatologic Conditions

as well as a treatment for other conditions including seb-
orrheic dermatitis, rosacea, scabies, and tinea versicolor 
(Wolverton, 2007). It should be avoided in patients with 
a sulfur allergy. Sulfur, resorcin, and salicyclic acid are 
commonly found in over-the-counter preparations and, 
while older and less used, can be helpful when newer 
medications are not available (James et al., 2011).

Combination Therapy

Studies have been carried out to test the efficacy and safety of 
various combinations. Tretinoin has been found to increase 
the penetration of other topical agents by thinning out the 
stratum corneum and therefore increasing absorption. It has 
also been found that when all lesion types are considered, 
the concurrent use of topical clindamycin and tretinoin, or 
clindamycin and benzoyl peroxide, is clinically superior to 
either of the agents used alone (Berson & Shalita, 1995). 
These combinations also make the treatment better toler-
ated because the irritant effects of one agent are decreased 
with the addition of the other.

Systemic Therapy

Systemic drugs are usually added to the treatment regimen 
when an inflammatory disease, whether mild, moderate, or 
severe, does not respond to topical combinations. The more 
commonly used oral antibiotics include tetracycline, eryth-
romycin, minocycline, and doxycycline. The mechanism of 
action common among these antibiotics is their antibac-
terial effect against P. acnes. They are most often used in 
combination with topical acne agents and should be used 
for 6 to 8 weeks to judge efficacy. Often a typical length of 
treatment time is 3 to 6 months, often starting at a high dose 
and decreasing the dosage as acne is controlled, for 1 to 2 
months at a time (James et al., 2011).

TETRACYCLINES AND ERYTHROMYCIN

Tetracyclines are the mainstay of acne therapy. Tetracycline 
itself does not directly alter sebum production, but it does 
decrease the concentration of free fatty acids, which has 
a direct effect on the secretion of other proinflammatory 
products (Strauss, 1993). Common side effects of tetracy-
cline manifest in the gastrointestinal system: nausea, vomit-
ing, epigastric burning, and abdominal upset. Because dairy 
products and iron can decrease the absorption of tetracy-
cline, it should be taken on an empty stomach, preferably 
with a glass of water, 30 minutes before meals or 2 hours 
afterward but not right before bedtime, to avoid esopha-
gitis (James et al., 2011). Tetracyclines have the ability to 
mineralize tissues rapidly and are deposited in developing 
teeth; this may cause irreversible yellow-brown staining. 
Also, they should never be prescribed for pregnant women, 
children, or babies. The initial dose given is 250 to 500 mg 
one to four times/d (James et al., 2011).

Minocycline, a tetracycline derivative, is commonly 
used in patients whose acne is unresponsive to tetracycline. 

side effects. It can be applied every night or every other 
night and comes as a cream or gel (0.05% and 0.1%). 
This medication is labeled category X, not for use during 
pregnancy.

Azelaic Acid Cream •  Azelaic acid cream (20%) is another 
topical therapy for acne. It is a naturally occurring com-
pound that serves as an effective monotherapy in mild to 
moderate forms of acne (Graupe, Cunliffe, Gollnick, & 
Zaumseil, 1996). The therapeutic benefits result from 
its ability to decrease the hyperproliferation of keratino-
cytes in the follicular infundibulum, an antibacterial effect 
against P. acnes, and direct anti-inflammatory properties. 
Azelaic acid cream has been found to have an overall effi-
cacy comparable to that of 0.05% tretinoin, 5% benzoyl 
peroxide, and 2% topical erythromycin (Graupe et al., 
1996). It has a similar efficacy to oral tetracycline and its 
maximal improvement with use occurs at about 4 months 
(Wolverton, 2007). It has also been used for melasma as 
well as rosacea under the trade names Azalex (20% cream) 
and Finacea (15% gel).

Anti-Inflammatory Agents •  P. acnes is one of the stim-
uli for inflammatory acne and topical antibiotics can 
decrease the formation of this gram-positive anaerobe. 
Antimicrobial agents, such as tetracycline and erythro-
mycin, may also decrease the inflammatory potential of 
P. acnes (Webster, 1995). Benzoyl peroxide is a potent 
bactericidal agent effective against P. acnes and is a com-
mon first agent to use in mild to moderate inflammatory 
acne. It may have some comedolytic effects as well (James 
et al., 2011). Benzoyl peroxide is formulated as a wash, 
cream, lotion, foam, or gel. It is available in concentra-
tions of 2%, 5%, 10%, and 20%. It may be used once or 
twice daily. The more common side effects include ery-
thema and dryness. It may also bleach clothing, which is 
an important consideration when the benzoyl peroxide is 
applied to the chest or back.

The more commonly used topical antibiotics include 
clindamycin, erythromycin, and sulfur. They are available 
in various formulations, including gels, lotions, solutions, 
and pads. In general, lotions are less drying to the skin than 
gels or pads; solutions tend to be more drying to the skin. 
The provider must always consider allergies that the patient 
may have and prescribe a topical antibiotic accordingly. 
Side effects include local irritation and the development of 
resistant bacteria (especially with erythromycin). Topical 
antibiotics are effective against mild to moderate inflamma-
tory acne, especially when used in combination with another 
topical agent such as benzoyl peroxide as well as a topical 
retinoid.

Topical clindamycin and erythromycin are available 
as solutions, lotions, and gels. They may be used once 
or twice daily, depending on whether they are prescribed 
alone or with a comedolytic agent.

Topical sulfur is available as a lotion, cream, wash, 
and gel. It can be used once or twice daily, depending on 
whether it is prescribed alone or in combination with a 
comedolytic agent. It is known to be an anti-acne therapy 
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the best. Yaz, Ortho Tri-Cyclen, and Estrostep are Food 
and Drug Administration (FDA) approved for this purpose 
(James et al., 2011). Spironolactone can be given in start-
ing doses of 50 to 100 mg/d (maximum of 150–200 mg/d) 
and is normally prescribed along with an OCP due to the 
known side effects in pregnancy (feminization of the male 
fetus). Common side effects are headache, dizziness, light-
headedness, diuresis, breast tenderness, irregular menstrual 
periods, and fatigue (James et al., 2011). Spironolactone 
should not be used in people with known renal and/or car-
diac disease.

ISOTRETINOIN

Isotretinoin is a synthetic oral retinoid. It is an analog of 
vitamin A and was approved by the FDA in 1982. The indi-
cation for isotretinoin is inflammatory acne or cystic acne 
that does not respond to conventional therapy. Isotretinoin 
is the only form of therapy that directly affects all four of 
the pathogenic factors of acne (Berson & Shalita, 1995). It 
has a direct influence on the abnormal keratinization of the 
follicle. A decrease in sebum production occurs as a result of 
sebaceous gland activity inhibition.

Before starting this medication, patient counseling by 
the provider is extremely important. The provider should 
talk to the patient about effectiveness, usual length of treat-
ment, and chances of remission. The provider should also 
review contraindications to taking this medication (preg-
nancy, frequent follow-up needed, avoiding alcohol, etc.) 
and lastly serious side effects related to isotretinoin.

The use of isotretinoin must be carefully monitored. 
Its half-life is 10 to 20 hours; it is metabolized in the liver 
and excreted in the bile and urine. A complete blood count 
(CBC); serum chemistries; and levels of hepatic enzymes, 
cholesterol, and triglycerides should be obtained before 
initiating therapy and monthly thereafter. Taking this with 
food is recommended (ideally a high-fat, high-caloric meal) 
for better absorption. Isotretinoin should not be taken with 
tetracycline or vitamin A supplementation.

The greatest concern is the risk of the drug being admin-
istered during pregnancy, as this medication is a known 
teratogen. Women of childbearing age are required to have 
two negative pregnancy tests before starting the medica-
tion. All females need to use two methods of birth con-
trol starting at least 1 month before therapy begins (these 
include both primary and secondary birth control and are 
detailed on the iPledge website). These contraceptive meth-
ods should continue throughout the course of treatment 
and for 1 month after the cessation of treatment. No more 
than a 1-month prescription should be given to a female 
patient, to reinforce her awareness of the hazards of preg-
nancy while taking this medication. Signed informed con-
sent that the patient understands the risks and benefits of 
using this drug and becoming pregnant should be obtained 
and reviewed at every monthly visit. In the United States, 
most pharmacies are required to participate in the iPledge 
program, a federal registry for providers and patients on 
this medication. It monitors evidence of monthly labwork 

It is less likely to cause gastrointestinal upset and photo-
toxic reactions, but these side effects may still occur. One 
common side effect associated with minocycline is vertigo-
like symptoms. This can sometimes be avoided by gradu-
ally increasing the dose. Other potential side effects include 
slate-blue pigmentation (particularly in acne scars), head-
ache, pseudotumor cerebri, and tooth discoloration, as with 
other tetracyclines.

Doxycycline is another type of tetracycline. It is com-
monly used for treatment of the combination of acne and 
rosacea as well as rickettsial infections such as Lyme disease. 
It can be taken with food and has a long half-life (18–22 
hours). One of the main side effects with doxycycline is an 
increase in cutaneous photosensitivity, especially at doses 
of 100 mg/d and higher (Wolverton, 2013). It is important 
to warn patients and to have them protect their skin when 
outdoors.

Erythromycin is less efficacious than tetracycline and 
other antibiotics (James et al., 2011). However, it can be 
given to patients who cannot tolerate tetracyclines or preg-
nant women. Erythromycin is a good alternative for pho-
tosensitive patients as well. It should be taken with food 
or milk to decrease the possibility of gastrointestinal upset, 
which is common (including nausea, abdominal pain, and 
diarrhea). It can be given initially at 250 to 500 mg two to 
four times/d (James et al., 2011).

The dosages of tetracycline and erythromycin are usu-
ally 250 to 1,500 mg/d. Minocycline is given at a dosage of 
50 to 200 mg/d. Doxycycline comes in 20 to 100 mg indi-
vidual tablets or capsules and can be given once or twice 
daily depending on the indication. It is important to inform 
patients that there is usually little improvement within the 
first month of therapy. As improvement of the acne condi-
tion is noted, the dosage of the oral antibiotic is decreased. 
Long-term use of oral antibiotics should be avoided and 
can change the body’s normal flora, decreasing resistance 
to staph and strep. Using a topical retinoid and/or benzoyl 
peroxide in combination with an antibiotic can help limit 
resistance and an oral antibiotic should be stopped after 8 
weeks if no improvement is seen. Patients should always be 
informed of the possibility of restarting the oral antibiotic if 
an exacerbation occurs.

HORMONE THERAPY

For females with or without androgen excess, hormone 
therapy can be beneficial in treating their acne. The medi-
cations most often used will take longer to work (at least 
3 months) and are successful with women who have late-
onset acne, acne occurring along the jawline and neck, acne 
that has relapsed soon after completing isotretinoin, and 
acne that has not responded well to other interventions. In 
particular, women with PCOS, late-onset adrenal hyperpla-
sia, androgen excess, and others with endrocrine disorders 
are good candidates (James et al., 2011).

The two most commonly used hormone therapies for 
acne are oral contraceptives (OCPs) and spironolactone. 
OCPs that block both adrenal and ovarian androgens are 
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FIGURE 14.2 

Psoriasis. 

and medication dispensing through an online computer 
program.

Every patient taking isotretinoin will develop some 
degree of mucocutaneous side effects, which may be con-
trolled with the use of emollients. The most common 
of these is cheilitis. Secondary infection of the skin with 
Staphylococcus aureus may complicate the mucocutaneous 
side effects. Some less common side effects include elevation 
of serum lipids, dry eyes, photophobia, and elevated trans-
aminases. Other side effects are dermatitis, photosensitivity, 
acne flare, and exuberant granulation tissue. There are some 
reports of worsening depression and an association between 
isotretinoin and inflammatory bowel disease, but these are 
not firmly established.

 n PSORIASIS

Psoriasis is one of the earliest skin diseases known. 
References date back to the Old Testament, where the gen-
eral term lepra was used to describe various skin conditions, 
including psoriasis (Stern & Wu, 1996; Figure 14.2).

Anatomy, Physiology, and Pathology

The generally accepted fundamental elements in the 
pathophysiological mechanisms of psoriasis are acceler-
ated proliferation of keratinocytes and disturbed matu-
ration, as well as a complex cascade of inflammatory 
mediators including T-cells and cytokines (James et al., 
2006). Newer studies are finding that IL-17 is one of the 
key cytokines in psoriasis and medicines are being devel-
oped to target this.

Epidemiology

For millions of people, “the heartbreak of psoriasis” is 
not just a familiar advertising slogan but an unfortunate 

fact of life. It affects 1% to 2% of the U.S. population, 
both sexes equally. Psoriasis can wreak havoc not only on 
its victims’ skin, but also on their lives. A recent study in 
the journal PLoS ONE surveyed patients with psoriasis 
and psoriatic arthritis and detailed the impact on their 
enjoyment of life. They described feelings of anger (89%), 
helplessness (87%), embarrassment (87%), and self-
consciousness (89%) (Armstrong, Schupp, Wu, & Bebo, 
2012).

Not only does psoriasis have an effect on well-being, 
it also has an economic impact. In one study, approxi-
mately 60% of psoriasis patients missed an average of 
26 days of work a year due to their illness (Horn et al.,  
2007).

Control of this lifelong disease poses a great chal-
lenge to the patient, family, provider, and community. 
“Psoriasis is a disease that, in attacking the skin, attacks 
the very identity of the individual. Many patients have to 
deal on a daily basis with shame, guilt, anger, and fear of 
being thought dirty and infectious by others” (Ginsburg, 
1995).

Clinical Presentation

Because of the dynamic nature of psoriasis and the varied 
presentations of this disease, it is often confused with other 
dermatologic conditions. Psoriasis typically reveals itself in 
five different variations (Lowe, 1993):

1. Plaque psoriasis
2. Pustular psoriasis
3. Guttate psoriasis
4. Inverse psoriasis
5. Erythrodermic psoriasis

More than one pattern of psoriasis may be present at 
the same time. Each person with psoriasis is unique and his 
or her course of disease is unpredictable. A thorough skin 
examination is the crucial first step in diagnosing and man-
aging patients with psoriasis.

 n PLAQUE PSORIASIS

The classical clinical appearance of plaque psoriasis is a 
well-demarcated, erythematous lesion with thickened, sil-
very, or white scale (Figure 14.3). These lesions account for 
the designation of psoriasis as a papulosquamous disorder. 
A plaque-type pattern of psoriasis occurs more frequently 
than any other (Stern & Wu, 1996). The scales, often sil-
very and thickened, may occur anywhere on the body and 
are usually relatively symmetrical. The most likely areas of 
involvement are the elbows, knees, scalp, and lower back/
buttocks. Usually plaque psoriasis has a gradual onset and 
chronic course, often first occurring in the second and third 
decades of life, with mean age being 27 years (James et al., 
2011).
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 n PUSTULAR PSORIASIS

Pustular psoriasis can be localized or generalized and is sub-
typed accordingly. It is often found on the palms or at the 
edges of plaques. Instead of thickened scaling plaques, this 
type of psoriasis presents as erythematous plaques studded 
with pustules and develops suddenly. Some cases of pus-
tular psoriasis may resolve spontaneously with supportive 
treatment only; in other cases, flare-ups and complications 
occur repeatedly. Patients can have mucocutaneous involve-
ment and have fevers, erythroderma, and hypocalcemia. 
Some systemic complications such as respiratory distress 
syndrome, pneumonia, congestive heart failure, and hepa-
titis can occur (James et al., 2006).

 n GUTTATE PSORIASIS

The typical presentation of guttate psoriasis is an acute gen-
eralized eruption of erythematous, scaling, raindrop-like 
papules (Figure 14.4). These single lesions rarely become 
confluent. The palms and soles are often spared. The most 
affected area is usually the trunk. Acute guttate psoriasis 
predominantly occurs in patients older than 30 years and 
can be precipitated by an acute infection such as streptococ-
cal pharyngitis (James et al., 2011). Guttate psoriasis carries 
a better prognosis than plaque-type psoriasis. It responds 
rapidly to ultraviolet (UV) light therapy, and spontaneous 
remission may occur, especially if patients are treated appro-
priately with antibiotics for underlying acute infection.

 n INVERSE PSORIASIS

Psoriasis that affects the intertriginous regions, which 
include the axilla, groin, intergluteal fold, navel, and 

submammary region, is termed inverse psoriasis. Many 
patients have psoriasis lesions elsewhere, but these specific 
areas of involvement can cause severe discomfort. Patches 
of inverse psoriasis may be cracked and fissured, though 
they are often without the scale. These moist, macerated 
areas often become colonized with yeast and bacteria, mak-
ing inverse psoriasis difficult to treat.

 n ERYTHRODERMIC PSORIASIS

When psoriasis completely covers the body, it is referred 
to as exfoliative, generalized, or erythrodermic psoriasis. 
This is a severe, life-threatening eruption that most often 
manifests as intense pruritus, generalized erythema, and 
scaling. Fever, chills, pruritus, malaise, difficulty in regu-
lating body temperature, and fatigue are systemic symp-
toms associated with this condition. Fortunately, this type 
of psoriasis occurs in fewer than 10% of patients (Lowe, 
1993). Erythroderma may be a complication associated 
with pustular or plaque psoriasis, or it may even be the ini-
tial manifestation of psoriasis. After the erythrodermic flare 
subsides, patients usually revert to their original pattern of 
disease (Stern & Wu, 1996).

 n PSORIATIC ARTHRITIS

Arthritis is a common systemic component of psoriasis and 
is estimated to occur in 10% to 30% of patients with pso-
riasis (www.psoriasis.org). It is an inflammatory arthritis 
that may cause stiffness, pain, and a decrease in range of 
motion. There is no single diagnostic laboratory finding in 
psoriatic arthritis. It is a seronegative arthritis, and there-
fore a negative test for rheumatoid factor may aid with the 
diagnosis. Certain radiological findings are suggestive of 
psoriatic arthritis, including erosion of terminal phalangeal 
tufts, tapering of phalanges or metacarpals with “cupping” 

FIGURE 14.3 

Plaque psoriasis. 

FIGURE 14.4 

Guttate psoriasis. 

http://www.psoriasis.org
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of proximal ends of phalanges, increased incidence in dis-
tal interphalangeal and proximal interphalangeal joints, 
and sparing of metacarpal phalangeal and metatarsal pha-
langeal joints (James et al., 2011, p. 191). Still, much of 
psoriatic arthritis goes undetected, as shown in a study in 
the Journal of the American Academy of Dermatology. 
Rheumatologists were asked to evaluate 949 patients with 
psoriasis. Thirty percent were found to have psoriatic 
arthritis though this was a new diagnosis for 41% of them 
(Mease et al., 2013).

Trigger Factors

A variety of stimuli can trigger the onset of psoriasis. A 
genetic predisposition should always be taken into con-
sideration, as multifactorial inheritance is likely. Certain 
genes are being linked to the development of psoriasis as 
well as human leukocyte antigen (HLA) types (James et al., 
2011). Pharmacologic triggers may include beta-blockers, 
antimalarial agents, lithium, calcium channel block-
ers, terbinafine, glyburide, systemic corticosteroids, and 
others. Other stimuli include infection by Streptococcus 
pyogenes and HIV, weather, and skin injury. Cutaneous 
trauma, also referred to as the Koebner phenomenon, is 
seen mainly in unstable psoriasis, and is the development 
of psoriasis in response to cutaneous injury.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Psoriasis follows an irregular, chronic course marked 
by exacerbations of unpredictable onset and duration, 
as well as spontaneous remissions. Patients with newly 
developed psoriasis often become disenchanted with their 
treatment; if they do not accept that there is no cure, they 
may switch providers in the hope of finding one. Although 
there is no cure, treatment usually offers significant tem-
porary relief and sometimes clears the rash. Because pso-
riasis is a lifelong disorder, optimal therapy should be 
simple and inexpensive, whenever possible. The severity 
of the disease and its impact, as perceived by the patient 
and provider together, can serve as a guide in developing 
a rational treatment plan. Seriously considering the way 
psoriasis affects the patient physically, socially, and psy-
chologically should increase the patient’s participation in 
developing and maintaining the treatment plan. This in 
turn will be the best indicator of the effectiveness of the 
treatment plan.

The aim of treatment is to help clear the skin and reverse 
inflammatory joint disease, if present. All too often, how-
ever, treatments that have kept the psoriasis in check will 
stop working. In cases where the condition becomes resis-
tant, new therapeutic modalities are required.

There is a wide spectrum of treatments. Common treat-
ments for psoriasis include topical therapy, phototherapy 
and photochemotherapy, combination therapies, and sys-
temic therapies. Generally, treatment begins with topical 

BRAND NAME GENERIC NAME
Class I (Super Potent)
temovate cream 0.05%
temovate ointment 0.05%
Diprolene cream 0.05%
Diprolene ointment 0.05%
Psorcon ointment 0.05%
Ultravate ointment 0.05%

Clobetasol propionate
Clobetasol propionate
Betamethasone dipropionate
Betamethasone dipropionate
Diflorasone diacetate
Halobetasol propionate

Class II (High Potency)
Elocon ointment 0.1%
Florone ointment 0.05%
Halog cream 0.1%
Lidex cream 0.05%
Lidex gel 0.05%
Lidex ointment 0.05%
topicort cream 0.25%
topicort ointment 0.25%

Mometasone furoate
Diflorasone diacetate
Halcinonide
Fluocinonide
Fluocinonide
Fluocinonide
Desoximetasone
Desoximetasone

Class III (High Potency)
Aristocort cream (HP) 0.5%
Diprosone cream 0.05%
Elocon ointment 0.1%
Florone cream 0.05%
Valisone ointment 0.1%

triamcinolone acetonide
Betamethasone dipropionate
Mometasone furoate
Diflorasone diacetate
Betamethasone valerate

Class IV (Medium Potency)
Elocon cream 0.1%
Halog cream 0.025%
Kenalog cream 0.1%
Synalar cream 0.2%
Synalar ointment 0.025%
topicort 0.05%
Westcort ointment 0.2%

Mometasone furoate
Halcinonide
triamcinolone acetonide
Fluocinolone acetonide
Fluocinolone acetonide
Emollient cream/Desoximetasone
Hydrocortisone valerate

Class V (Medium Potency)
Cutivate cream 0.05%
Diprosone lotion 0.05%
Kenalog lotion 0.1%
Locoid cream 0.1%
Synalar cream 0.025%
Valisone cream 0.1%
Westcort cream 0.2%

Fluticasone propionate
Betamethasone dipropionate
triamcinolone acetonide
Hydrocortisone butyrate
Fluocinolone acetonide
Betamethasone valerate
Hydrocortisone valerate

Class VI (Medium Potency)
Aristocort cream 0.025%
Synalar solution 0.01%
Synalar cream 0.01%

triamcinolone acetonide
Fluocinolone acetonide
Fluocinolone acetonide

Class VII (Low Potency)
Hytone, Lanacort and Cortaid 1%
Medrol ointment  1%

Hydrocortisone
Methylprednisolone

Source: Adapted from Jacob and Steele (2006).

TABLE 14.2
Commonly Used Topical Steroids Ranked 
by Potency

medications, proceeds to phototherapy or photochemo-
therapy in combination with the topical therapy, and finally 
leads to systemic therapy. Emollients are a very important 
adjunctive agent with both topical and systemic therapies. 
They assist with hydration of the skin and soften and loosen 
the hyperkeratotic scales. They are safe and relatively inex-
pensive (Table 14.2).
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TAR PREPARATIONS

Tars are the products of the distillation of oil. The main 
type of tar used in psoriasis therapy is coal tar. Tar prep-
arations have been used for many years as an adjunctive 
therapy with UVB. They are messy and smelly; this lim-
its their acceptability by patients. However, liquor carbo-
nis detergens (LCD) is a modified form of coal tar that is 
generally more acceptable to patients and can be found 
as a shampoo. Coal tar can come in concentrations rang-
ing from 5% to 20% and is often compounded in creams, 
ointments, and pastes (Wolverton, 2007). Tar has been 
reported to suppress epidermal hyperplasia in psoriasis 
(Silverman, Menter, & Hairston, 1995) but is rarely used 
as monotherapy.

VITAMIN D3 ANALOGS

The identification of a high-affinity receptor in most 
skin cells for vitamin D has led to both oral and topi-
cal use of vitamin D analogs in the treatment of pso-
riasis. Epidermal keratinocytes produce vitamin D3, 
metabolize it to its most active form, and respond with 
a decrease in proliferation and an increase in differen-
tiation (Kragballe, 1995). Calcipotriene is the most 
common of these vitamin D3 analogs and is best used 
for the treatment of plaque and scalp psoriasis. Cream, 
ointment, and solution forms are available. Even though 
calcipotriol usually decreases plaque thickness, some 
residual thickness often remains. Calcipotriene is most 
often used in combination with higher-potency steroids 
in order to minimize the side effects and maximize ben-
efits. Calcipotriene degrades when exposed to UV light 
and is unstable in the presence of other topical agents 
(James et al., 2011).

Phototherapy and Photochemotherapy

Phototherapy is the use of UV radiation to treat skin 
disorders. Light is absorbed by molecules in the skin, 
triggering a sequence of photochemical events that may 
alter the structure and function of the skin (Stern & 
Wu, 1996). Sunlight exposure has long been known to 
improve the symptoms of psoriasis. UVB may be used 
as a monotherapy or in combination with other thera-
pies. UVA is used with topical or systemic photosensi-
tizers. The use of exogenous photosensitizing agents to 
enhance the therapeutic effect of UV radiation is termed 
photochemotherapy.

UVB PHOTOTHERAPY

The exact therapeutic mechanism of UVB in the treatment of 
psoriasis is unknown. Individual patient factors should gov-
ern the treatment schedules, although numerous protocols 
exist. The best results come after using the minimal erythe-
mogenic doses (MED) with artificial broad- or narrow-band 
spectrums of UVB usually 3 times/wk. A hydrophobic emol-
lient should be applied before each treatment to maximize 

Topical Therapies

TOPICAL CORTICOSTEROIDS

Topical corticosteroids are frequently prescribed as the ini-
tial therapy for mild to moderate plaque psoriasis with lim-
ited number of plaque involvement. They are available in 
a variety of strengths and vehicles are categorized accord-
ing to potency. Topical therapy is usually begun with a 
medium-strength agent. Higher-potency corticosteroids 
are most often reserved for plaques that are resistant to a 
weaker corticosteroid or are prescribed for short-term use 
in a patient with limited areas of involvement. Even with 
the high-potency agents, complete clearance occurs in only 
a minority of patients (Stern & Wu, 1996). Less-potent 
steroids should be used for the face and intertriginous 
areas. By doing so, the risk of side effects is decreased.

Topical steroids are odorless, colorless, and relatively 
simple to use. The choice of vehicle is very important. 
Ointments are more potent than creams and provide the 
best delivery of the medication by acting as an occlusive 
agent. Ointments, however, have a greasy consistency and 
may be unpleasant. Creams are more tolerable but less 
effective. They are the vehicle of choice for intertriginous 
areas. Lotions and solutions penetrate less well but are more 
practical for hairy areas. Foams, solutions, and spray forms 
are more acceptable to use on the scalp.

Topical steroids are generally applied twice a day. Use 
of ultrapotent steroids is limited to 2- to 3-week courses. 
Occlusive dressings enhance the delivery and increase the 
effectiveness of topical steroids. In general, however, occlusive 
dressings are only used with low- to medium-potency steroids.

Side effects of topical steroids increase with the 
potency, amount, length, and site of treatment; the risk is 
also increased if they are used under occlusion. Local side 
effects, which may be seen after several weeks of treatment, 
include skin atrophy and striae, telangiectasias, steroid acne, 
miliaria, and a rebound worsening after discontinuing use. 
Tachyphylaxis (development of a tolerance to the medica-
tion) can also occur. A rosacea-like syndrome may develop 
after long-term use of steroids on the face.

ANTHRALIN

This medication has a direct effect on keratinocytes and 
leukocytes by suppressing neutrophil superoxide genera-
tion and inhibiting IL-6, IL-8, and tumor necrosis factor 
(TNF)-alpha (James et al.,  2006). Anthralin should be used 
only to treat stable plaque psoriasis; the irritation it pro-
duces may aggravate erythrodermic and pustular psoriasis.

Anthralin is available in paste, cream, and ointment for-
mulas. The paste allows the most precise application. The 
ointment and cream are easier to apply, but they may smear 
and therefore cause irritation of unaffected skin. A signifi-
cant limitation to the use of anthralin is its staining proper-
ties. Staining of the skin and clothing is primarily caused by 
the oxidation of anthralin. Byproducts of oxidation bind to 
keratin, stain natural and synthetic fibers, and are increased 
by alkalis.
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UVB penetration. Treatments are continued until the lesions 
are cleared; 25 or more treatments are typically required. 
UVB maintenance therapy appears to prolong remission 
after clearing in some patients. Narrow-band UVB has been 
found to be more effective in treatment than broad-band 
UVB (James et al., 2011).

PHOTOCHEMOTHERAPY (PUVA)

PUVA, or psoralen used topically or orally in conjunc-
tion with UVA light, is used to treat severe psoriasis. The 
mechanism of action is unknown. Treatment consists of oral 
ingestion of a potent photosensitizer (8-methoxypsoralen) 
2 hours before exposure to high-intensity long-wave UV 
exposure. Treatments are given two or three times a week. 
In most patients, clearing occurs after 19 to 25 treatments 
(Christophers & Sterry, 1993), with subsequent maintenance 
therapy needed with some. PUVA results in rapid pigmenta-
tion of the skin. To protect the eyes, UVA-blocking wrap-
around glasses should be worn while outdoors for 24 hours 
after ingestion of the photosensitizing agent. Ophthalmologic 
examinations should be performed before the initiation of 
PUVA and at yearly intervals thereafter, due to the risk of 
cataracts. Long-term side effects make it necessary to restrict 
PUVA to patients with widespread and severe psoriasis. A 
major early side effect is pruritus. Late sequelae include long-
term actinic skin damage (solar elastosis, dry and wrinkled 
skin) and hyper- and hypopigmentation. Skin cancers may 
also develop. All of these side effects are of considerable 
importance when deciding whether to begin PUVA therapy.

Systemic Therapy

Systemic therapy can produce substantial to complete 
clearance of psoriatic lesions and psoriatic arthritis. Side 
effects of and contraindications to systemic therapy must 
be carefully considered before prescribing it. This type of 
therapy is most often reserved for refractory or severe cases 
of psoriasis.

SYSTEMIC CORTICOSTEROIDS

The mechanism of action is thought to be anti-inflamma-
tory. Despite a transient relief of symptoms, systemic cor-
ticosteroid therapy is often followed by a severe flare of 
disease. There is a higher risk of rebound psoriasis in which 
onset of pustular lesions can occur; thus, use of systemic 
corticosteroids is generally not recommended.

METHOTRExATE

Methotrexate is a folic acid antagonist and has been a 
standard systemic treatment for psoriasis for more than 50 
years. Some indications for use include psoriasis with wide-
spread body surface involvement, psoriatic erythroderma, 
psoriatic arthritis, and acute pustular psoriasis (James et al., 
2011). Because of the possible severe systemic side effects, 
patients should be thoroughly screened beforehand. The 

most recent guidelines recommend the following relative 
contraindications: any abnormalities in renal function, sig-
nificant abnormalities in liver function, hepatitis (active or 
recurrent), cirrhosis, excessive alcohol consumption, con-
comitant use of hepatotoxic drugs, chronic and active infec-
tious disease (especially untreated tuberculosis [TB] and 
advanced HIV), immunosuppression, conception, recent 
live vaccination, obesity (body mass index [BMI] <30), 
diabetes, and an unreliable patient. Because of the risk of 
hepatotoxicity, some clinicians have suggested in the past 
that a baseline liver biopsy should be obtained. Recent data 
suggest that in the presence of normal lab findings, history 
and physical examination in a patient with low risk of liver 
disease overall, the decision to perform a liver biopsy (base-
line or during therapy with methotrexate) should be made 
on a case-by-case basis after weighing the relative risk of 
the procedure itself (Kalb, Strober, Weinstein, & Lebwohl, 
2008). In this lower-risk group, data suggest that patients 
who reach a cumulative dose of 3.5 to 4.0 g of methotrex-
ate could be considered for an initial liver biopsy. Before 
starting therapy, it is recommended that baseline labwork 
be performed, including CBC and platelet count, renal func-
tion tests, liver chemistries (with hepatitis B and C serology 
tests when indicated), pregnancy test (if indicated in females 
of childbearing age), HIV antibody in patients at risk, and a 
baseline purified protein derivative (PPD). In patients with 
history of significant liver disease, clinicians should consider 
baseline liver biopsy.

Once the medication is initiated, liver function tests 
(LFTs) should be monitored monthly for the first 6 months 
and then every 1 to 2 months thereafter.

Methotrexate is given as a weekly oral, intravenous, 
or intramuscular dose or as a weekly divided dose over 24 
hours (Stern & Wu, 1996). Salicylates and nonsteroidal 
anti-inflammatory agents interact with methotrexate by 
decreasing its renal excretion, and the result is an increase 
in methotrexate toxicity. Co-trimoxazole (Bactrim) should 
also be avoided while taking methotrexate because of an 
increased risk of myelosuppression and severe pancytope-
nia. The most common side effects of methotrexate therapy 
include malaise, headache, nausea, and anorexia. Stomatitis, 
diarrhea, and myelosuppression suggest acute toxicity to the 
rapidly proliferating cells of the gastrointestinal mucosa and 
bone marrow (Stern & Wu, 1996). Chronic hepatotoxic-
ity is the most serious complication of long-term therapy. 
Concomitant use of folic acid supplementation (1 mg daily) 
is suggested.

RETINOIDS

The retinoids are a group of compounds that include vita-
min A and its derivatives. Etretinate, a retinoid with a long 
half-life, has been replaced by acitretin in the treatment of 
psoriasis. Severe hyperlipidemia, active or recent hepatitis, 
pregnancy, and the inability or unwillingness to use long-
term contraception are contraindications to retinoid ther-
apy, as is alcohol ingestion. A serum pregnancy test, lipid 
levels, and LFTs should be obtained before initiation of 
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adverse side effects include injection site reactions (14% of 
patients) and development of autoantibodies (6%). There 
are ongoing studies looking at whether there is a higher 
relative risk for developing a malignancy; none of these has 
been proven to be higher than the risk expected for patients 
with RA and psoriasis (Wolverton, 2007).

Infliximab (Remicade) is another TNF-α inhibitor that 
is FDA approved for RA, ankylosing spondylitis, Crohn’s 
disease, and psoriatic arthritis. Contraindications include 
hypersensitivity to murine proteins, active or chronic infec-
tions, and use with an IL-I receptor antagonist. Relative 
contraindications include congestive heart failure and a 
family history of demyelinating disease (including multiple 
sclerosis). Common side effects include infusion reactions 
(headache, flushing, nausea, dyspnea), and there have been 
case reports of reactivation of latent TB. Some patients 
develop anti-drug antibodies to infliximab, especially those 
being treated for Crohn’s disease and RA. Others on inflix-
imab can develop acute liver failure, jaundice, and autoim-
mune hepatitis, but this is rare (Wolverton, 2007). Getting 
baseline labwork, including CBC, LFTs, and a PPD, is rec-
ommended, as is monitoring labwork every three to six 
months. Infliximab is given as an infusion, often starting at 
3 mg/kg with maintenance infusions every 8 weeks.

Adalimumub (Humira), the third approved TNF-α 
inhibitor, is a human IgG recombinant antibody to TNF-α 
and is given as a single subcutaneous dose of 40 mg every 
other week (Wolverton, 2007). It is FDA approved for 
psoriatic arthritis, plaque psoriasis, RA, juvenile idio-
pathic arthritis, Crohn’s disease, and most recently ulcer-
ative colitis. Its use is contraindicated for patients with 
active and chronic infections and a relative contraindi-
cation for those with a family history of demyelinating 
disease. There are no specific monitoring guidelines, but 
as with the others in its class, baseline labwork, includ-
ing CBC, electrolytes, LFTs, and a PPD, is recommended 
before beginning therapy and then repeated every 3 to 6 
months. An initial loading dose of 80 mg the first week is 
often given at week 1, then 40 mg at week 2, and then 40 
mg every other week.

Newer systemic biologic medications have been 
developed and have come onto the market, including 
ustekinumab (Stelara). It is a human monoclonal antibody 
directed against IL-12 and IL-23 and was approved by the 
FDA for plaque psoriasis. It is given as a subcutaneous 
injection of 45 or 90 mg, with the first two injections given 
4 weeks apart, then every 3 months. It should not be given 
to patients with active or chronic infections including TB. 
Common side effects include upper respiratory infection, 
headaches, and fatigue. Ustekinumab increases the risk of 
developing an infection and certain types of cancer. There is 
one case report of reversible posterior leukoencephalopathy 
syndrome (RPLS).

The most recent studies and drug therapies for psoriasis 
have focused on inhibiting IL-17, which controls inflamma-
tion. One such medication, brodalumab, blocks the recep-
tor for IL-17; and another, ixekizumab, targets its ligand. 
Both of these medications have gone through Phase II trials 

therapy and monitored every 3 to 6 months during therapy. 
Side effects include cheilitis, generalized pruritus, dryness of 
the skin with erythema, and loss of the stratum corneum on 
the soles and palms, which leads to soreness in these areas 
(Christophers & Sterry, 1993).

CYCLOSPORINE

This medication, which was discovered in 1970 and is also 
known as cyclosporin A (CsA), is a powerful immune-
suppressant medication (Wolverton, 2007). It is indicated 
for erythrodermic and pustular psoriasis as well as severe 
psoriatic flares and cases of psoriasis recalcitrant to other 
therapies. It helps by downregulating the proinflamma-
tory epidermal cytokines (James et al., 2006) and divided 
doses between 2 and 5 mg/kg/d are given daily. Treatment 
duration is usually limited to 6 to 12 months because of its 
renal toxicity. Serum creatinine as well as blood pressure 
must be closely monitored. Cyclosporine can suppress the 
immune system and patients on this medication should not 
receive live vaccinations. This medication is contraindicated 
in patients with renal impairment, uncontrolled hyperten-
sion, cutaneous T-cell lymphoma, and malignancy. When 
taking a patient off this medication, it should be done with 
a gradual taper using supplementary therapy for psoriasis.

BIOLOGICS

Biologics are a relatively newer class of systemic, psoriatic 
treatments that can give complete clearance but are very 
expensive and can have serious adverse effects. They take 
advantage of the evidence that psoriatic skin has increased 
TNF-α (a cytokine) and IL-12/23, among others. There are 
currently three TNF inhibitors (that block TNF-α): etanercept, 
adalimumab, and infliximab. Each of these medications has 
a different mechanism of action as well as a unique delivery 
system. Primary care providers can help by identifying pso-
riasis patients who would benefit from a biologic medication. 
Patients without adequate control of their skin on topical or 
systemic medications like methotrexate, with significant body 
surface area involvement, or with concomitant arthritis, may 
be appropriate candidates and should be referred to a derma-
tologist and/or a rheumatologist to consider starting a biologic.

Etanercept (Enbrel) is a TNF inhibitor that is FDA 
approved for the treatment of plaque psoriasis. It is also 
approved for the treatment of ankylosing spondylitis and 
rheumatoid arthritis (RA). It is usually given initially as 
a 50 mg subcutaneous injection twice/wk (or 3–4 days 
apart), then decreased to 25 to 50 mg once/wk depending 
on the clinical response. An initial set of lab work, includ-
ing Quantiferon gold (or PPD), CBC, complete metabolic 
panel, LFTs, screening for hepatitis B and C, and potentially 
HIV, is recommended. After starting treatment, follow-up 
labwork is generally performed every 3 to 6 months, but 
there are no standardized guidelines for this. Etanercept 
is pregnancy Category B and can be used in patients with 
active hepatitis C infection (Wolverton, 2007). One contra-
indication includes active or chronic infections. Common 
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FIGURE 14.5

Pityriasis rosea on (A) thighs and (B) back.  

and show great promise, but have not been FDA approved 
for broader use (Strober, 2013).

Studies have shown a higher risk of developing skin 
cancer in patients with psoriasis (Lee, Lin, Chang, & Lai, 
2012). Many of the psoriatic treatments, including PUVA, 
cyclosporine, and biologics, can increase the risk even more, 
so frequent skin checks are sometimes recommended in this 
group of patients.

 n PITYRIASIS ROSEA

Pityriasis rosea is a mild inflammatory eruption thought 
to be a viral exanthem. It is self-limiting and often begins 
with a single isolated scaly plaque (referred to as the her-
ald patch), followed by a generalized, usually symmetrical 
papulosquamous eruption (Figure 14.5A, B).

Pathology, Etiology, and Epidemiology

Although the etiology of pityriasis rosea is unknown, it has 
often been suggested, but never proven, that it is of viral 
origin. Women may have a slightly higher risk of developing 
the disease, but no racial or ethnic predisposition has been 
documented (Gonzalez, 1996).

Diagnosis and Clinical Presentation

Typical cases of pityriasis rosea can be recognized during 
the skin examination. Rarely is it necessary to confirm the 
diagnosis histologically. Ten medications have been pro-
posed as causing pityriasis rosea-like eruptions:

1. Captopril
2. Arsenicals
3. Bismuth
4. Tripelennamine HCl
5. Methoxypromazine
6. Barbiturates
7. Clonidine
8. Metronidazole
9. Gold 

10. Interferon

The initial herald patch can appear anywhere on the 
body. It presents as a round, scaling, erythematous plaque. 
It may precede secondary lesions by a week or more and 
therefore is often not noticed by the patient.

Secondary lesions usually appear in crops on the trunk 
and proximal extremities. Typically, they present as round 
or oval lesions of various sizes with a collarette of scale. 
Sun-exposed areas are usually not affected, nor are the 
palms, soles, scalp, eyelids, and penis (James et al., 2011). 
The long axes of the secondary lesions tend to parallel skin 
tension lines, producing a “Christmas tree” pattern. By the 
time the patient is seen by a provider, it is common to see 
lesions in various stages.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Most patients do not require any treatment. Spontaneous 
remission can occur with 6 to 10 weeks of the onset of the 
eruption. There are no permanent sequelae associated with 
pityriasis rosea.

Treatment is mainly symptomatic. Pruritus may be asso-
ciated with this eruption but it is not a common feature. 
Antipruritic lotions (e.g., Sarna lotion) and emollients can 
be used as often as necessary to help alleviate any pruritus. 
Oral antihistamines may even be prescribed. A medium-
potency topical corticosteroid is useful to relieve the pru-
ritus and to reduce any mild inflammation associated with 
the eruption. Phototherapy has been proven effective in 
controlling the symptoms associated with this secondary 
eruption, as well as inducing a faster remission. The UVB 
treatment is often followed by superficial exfoliation (James 
et al., 2011).
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A significant differential diagnostic consideration 
includes secondary syphilis. Therefore, a serological test for 
syphilis should always be considered in higher-risk patients.

 n SEBORRHEIC DERMATITIS

Seborrheic dermatitis is a benign inflammatory disorder 
that occurs primarily in areas of the skin rich in sebaceous 
glands.

Anatomy, Physiology, and Pathology

The cause of seborrheic dermatitis remains unknown. 
However, a connection with Pityrosporum ovale (a lipo-
philic yeast) has been demonstrated by producing a favor-
able clinical response in certain lesions with topical antiyeast 
agents (James et al., 2011).

Epidemiology

Seborrheic dermatitis has a bimodal age distribution 
(Cropley, 1996): It is seen in early infancy and in adult-
hood. In infancy, both boys and girls are affected equally; 
cradle cap is a form of seborrheic dermatitis. However, in 
adults, seborrheic dermatitis occurs more often in men than 
women. It is a common manifestation in persons with HIV 
infection or Parkinson’s disease or other underlying central 
nervous system (CNS) disorders (Krenek & Rosen, 1996). 
Exacerbations are common during the winter.

Diagnosis and Clinical Presentation

Seborrheic dermatitis is a papulosquamous disorder char-
acterized by superficial white to yellow, greasy scales on an 
erythematous base (Figure 14.6A, B). Sebaceous gland-rich 
areas of the skin are typically affected (scalp, eyebrows, 
eyelids, nasolabial creases, ears, and sternum). The axillae, 
inframammary creases, umbilicus, groin, and gluteal creases 
may also be affected.

Pruritus of the scalp is a common manifestation of 
seborrheic dermatitis. Patients with facial or other areas 
of involvement may complain of an irritated or burning 
type of discomfort as opposed to pruritus (Cropley, 1996). 
Secondary impetigo caused by S. aureus or Streptococcus is 
common and will usually manifest with crusting or exuda-
tion. Severe cases of seborrheic dermatitis may be difficult to 
distinguish from psoriasis; therefore, the term sebopsoriasis 
is sometimes used.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Treatment of seborrheic dermatitis is aimed at loosening and 
removing the scales with keratolytics and shampoos. Daily 

shampooing of the scalp, face, and other areas of involve-
ment with one of the antidandruff shampoos containing 
salicylic acid and sulfur, selenium sulfide, zinc pyrithione, 
coal tar, or ketoconazole is recommended. For maximum 
effectiveness, the shampoo should be left in direct contact 
with the skin for at least 5 minutes. Alternating the use of 
two different types of shampoos may produce a more sus-
tained result.

Topical steroids are used to decrease the erythema, 
scaling, and pruritus associated with this condition. For 
the face, groin, and skinfold areas, a mild topical steroid 
cream or lotion is recommended. Higher-potency topi-
cal steroids are relatively safe for use on the trunk. Mid- 
to high-potency steroid solutions should be used for the 
scalp. The solution should first be applied onto the finger-
tips and then massaged directly into the affected areas of 
the scalp. All topical steroids are prescribed for twice-a-
day use.

Topical antifungal agents such as ketoconazole 2% 
cream can be used to inhibit colonization by yeast at sites 
prone to steroid-induced side effects (face, groin, and skin-
folds). Application should be twice a day in conjunction 
with topical steroid use or alone.

FIGURE 14.6

Seborrheic dermatitis: (A) eyes and nose and (B) scalp.  
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FIGURE 14.8  

Contact dermatitis of the arm with vesicles and bulla. 

Patients must understand that all treatments available 
are used to control this chronic condition, not to cure it. 
Using topical antifungal medications alone should result in 
an improvement of the scaling, erythema, and pruritus, but 
it will be more gradual.

 n CONTACT DERMATITIS

Contact dermatitis is an inflammatory reaction in the 
skin arising from direct contact with an external agent. 
The causative agent is either a primary irritant or a con-
tact allergen (James et al., 2011). Therefore, contact der-
matitis can be divided into two categories: irritant contact 
dermatitis and allergic contact dermatitis (Figures 14.7  
and 14.8).

Irritant Contact Dermatitis

Acute irritant contact dermatitis results from direct exposure 
to an exogenous agent that has the ability to cause injury to 
the skin at the site of contact (Nethercott, 1996). The sever-
ity of the reaction is usually dependent on the integrity and 
thickness of the skin involved, as well as the concentration 
of the irritant. Previous exposure to an irritant is not neces-
sary for a reaction to occur. Nonreactive chemicals may pro-
duce an injurious effect with adequate exposure over time 
(Krenek & Rosen, 1996). The onset of symptoms can occur 
anywhere from minutes to hours after exposure.

The reaction that the patient experiences can range 
from a well-demarcated erythema to erythematous scaling 
patches with indistinct borders and possibly some microve-
siculation (Nethercott, 1996). Patients usually complain 
of pain, burning, fissuring, and tenderness of the affected 
area. Simple handwashing may be enough to cause extreme 
discomfort.

Irritant contact dermatitis accounts for approximately 
80% of all reported contact dermatitis cases (Emmons, 
Callahan, Gorman, & Snyder, 1997). Because the work 
environment is often a source of exposure, a patient’s occu-
pational history is of importance. Some of the substances 
that can cause irritant reactions include harsh chemicals such 
as alkalis and acids as well as airbags, soaps, detergents, sol-
vents, capsaicin, fiberglass, certain metals, and insecticides.

Treatment of irritant-contact dermatitis requires limit-
ing exposure to the irritant. This may be accomplished by 
avoiding the irritant altogether or by using personal protec-
tive equipment such as gloves, aprons, and gauntlets. The 
use of emollient lotions (e.g., Eucerin or CeraVe) may pre-
vent skin damage from repeated contact with mild irritants. 
Topical steroid therapy serves a useful but limited role in 
treatment. Medium- to high-potency topical corticosteroid 
ointments prescribed for twice-daily application will help 
decrease local inflammation and pruritus and may serve 
as an emollient. However, chronic use of topical steroids 
may contribute to skin fragility, which in turn aggravates 
the irritant contact reaction. Mainstays of therapy include 
avoidance of contact with a known irritant, judicious use of 
topical steroids, and long-term use of emollients. Patients 
need to modify their skin-care habits by avoiding exposure 
to irritants in general, both at work and at home.

Allergic Contact Dermatitis

Allergic contact dermatitis is an example of a delayed 
hypersensitivity reaction in which an allergen comes 
into contact with previously sensitized skin (James et al., 
2011). The patient may have been exposed to an allergen 
for many years before developing a reaction. Some of the 
more common causes of allergic contact dermatitis include 
nickel sulfate, fragrance, thimerosal, neomycin sulfate, 
formaldehyde, bacitracin, rubber compounds, and toxico-
dendrons (poison ivy, oak, or sumac; James et al., 2011).

In allergic contact dermatitis, the patient presents with 
an erythematous, eczematous-type reaction (James et al., 

FIGURE 14.7 

Contact dermatitis from makeup. 
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 n ATOPIC DERMATITIS

Atopic dermatitis (AD), commonly referred to as eczema, is 
an intensely pruritic, chronic remitting and often relapsing 
eczematous dermatitis. It is probably the most common of 
the papulosquamous scaling disorders (Figure 14.9).

Epidemiology

AD occurs primarily in infants and children with a per-
sonal or family history of allergic disease, which includes 
asthma, hay fever, or allergic rhinitis. In at least 50% of 
cases, AD starts before the age of 5 years; only 6% to 
14% of patients will develop it after age 18 years (James 
et al., 2011).

Anatomy, Physiology, and Pathology

Controversy exists as to whether the inflammation associ-
ated with AD is due to a primary immunological defect 
(“inside out” theory) or whether the histological findings 
are produced by the rubbing and scratching—disruption or 
defect in the skin barrier (“outside in” theory). Stimulation 
of T cells by S. aureus has been implicated as one causative 
factor of the inflammatory response (Kemp & Campbell, 
1996). Newer studies have shown that AD may be a skin 
disease with several variants with an acute and chronic 
phase. A new biologic therapy for moderate to severe 
AD has been tested (called dupilumab) to help decrease 
the lesional body surface area in people with moderate to 
severe AD.

Clinical Presentation

Pruritus is the predominant symptom of AD. A persistent itch–
scratch cycle develops and becomes so habitual that patients 
are unaware of their constant scratching, even at night.

2011). Vesicles or bullae can also be present. The skin 
manifestations are not caused by a direct injurious effect, as 
with irritant-contact dermatitis; rather, they are the result 
of a delayed hypersensitivity reaction. Therefore, symptoms 
occur hours to days after exposure.

COMMON CAUSES OF ALLERGIC CONTACT DERMATITIS

Nickel is the most common cause of an allergic metal dermatitis. 
It is commonly found in nickel-plated instruments or jewelry, 
including earrings, necklaces, bracelets, rings, wristwatches, 
clasps, and jeans buttons. Neomycin sulfate is a commonly 
used over-the-counter topical antibiotic. Formaldehyde is com-
monly found in permanent-press clothing. P-phenylenediamine 
is commonly found in semipermanent hair dyes.

Toxicodendron dermatitis results from contact with 
plants of the genus Rhus (poison ivy, poison oak, and poi-
son sumac). The dermatitis is caused by contact with the 
plant oil. The rash generally appears within 24 to 48 hours 
after exposure to the allergen. Extreme pruritus may be the 
first sign, followed by the development of erythematous 
papules, vesicles, or bullae. The classic configuration of this 
type of reaction is linear, which most likely represents the 
brushing of the skin against the plant leaves or possibly 
the transfer of the allergen via the fingernails or clothing. 
It is important to inform patients that once the plant oil 
allergen has been washed off the body and clothing, there is 
usually no further spreading of the dermatitis. In addition, 
the fluid in the vesicles or bullae does not contain the aller-
gen; therefore, new lesions will not develop if they rupture.

Treatment for allergic contact dermatitis should be 
based on the extent of involvement, severity of the reac-
tion, and amount of discomfort the patient is experienc-
ing. Mid- to high-potency topical steroids can be used with 
small, localized reactions. If large areas are involved or if 
new lesions continue to develop, a tapering dose of systemic 
corticosteroids is warranted.

Oral prednisone is usually given to adults at a dosage 
of 40 to 60 mg/d for at least 5 days. Once new lesions have 
stopped developing or the eruption has begun to regress, 
the prednisone should be tapered by 5 mg every other day. 
Patients should be advised to take the prednisone in the 
morning to decrease steroid-induced insomnia and to simu-
late endogenous glucocorticoid levels.

Oral antihistamines serve as an adjunct to relieve the 
pruritus associated with the eruption. Adjunctive therapy 
includes open wet dressings with Burow’s solution every 2 
to 4 hours. Systemic oral antibiotics may be necessary for 
any evidence of superimposed infection.

The diagnosis of contact dermatitis (whether irritant or 
allergic) may be obvious in some cases and not so obvious in 
others. A detailed occupational and social history is important. 
Definitive diagnosis of an allergy to a certain chemical can be 
established through patch testing. This involves placing a series 
of suspect allergens in direct contact with the skin for approxi-
mately 48 hours. Patients should be referred to a specialist (der-
matologist or allergist) who is experienced with occupational 
skin disease and is equipped to perform the patch testing.

FIGURE 14.9 

Atopic dermatitis. 
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The early changes seen in AD may be erythema and 
edema. These changes usually develop into scaling, vesicu-
lation, oozing, and crusting. Once the condition becomes 
chronic, the skin thickens and becomes lichenified. From 
the inevitable rubbing and scratching, certain areas of 
skin involvement may become either hypopigmented or 
hyperpigmented.

AD can be divided into acute, subacute, and chronic 
lesions. During the acute phase, the patient has intensely 
pruritic, erythematous papules or plaques and vesicles 
that have become excoriated, resulting in exudative 
drainage. Secondary staphylococcal infections commonly 
occur in these areas. In the subacute phase, no vesicles or 
exudates are present. The affected skin usually has ery-
thematous, scaling papules and plaques that have been 
excoriated.

Thickened skin with increased markings is described as 
lichenified. This typically defines the chronic lesions of AD. 
Lichenification results secondarily from repeated rubbing 
and scratching of the skin and is often seen in flexural areas 
of adults.

Associated clinical findings may include dry skin, pig-
mentary changes (postinflammatory hyperpigmentation or 
hypopigmentation), Dennie–Morgan fold (a single or dou-
ble fold in the lower eyelid), and elevated IgE levels (Kristal 
& Clark, 1996).

The infantile form of AD usually affects the face (includ-
ing cheeks and forehead), scalp, and extensor surfaces of the 
extremities. Flexural involvement begins to develop around 
the age of 2 years, as does involvement of the posterior 
thighs and buttocks, chest, back, and abdomen (Kristal & 
Clark, 1996). AD in adolescents and adults tends to occur 
in the neck, antecubital and popliteal fossae, ankles, back, 
and wrists (Kristal & Clark, 1996).

Complications of AD include secondary bacterial infec-
tion, increased susceptibility to viral and fungal infections, 
exfoliative erythroderma (a condition characterized by gen-
eralized scaling, erythema, lymphadenopathy, fever, and 
systemic toxicity), and mental and emotional dysfunction 
(James et al., 2011).

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Therapy should be geared toward the management of 
acute, subacute, or chronic dermatitis. A significant amount 
of time should be spent by the provider on education and 
management of this chronic disease. The goal of treatment 
is to restore hydration to the skin, recognize and eliminate 
any trigger factors, and decrease pruritus and inflammation. 
Psychological support may be needed as well to the patient 
to help with the stress that this disease can bring.

Hydration

Hydration is an essential element in the treatment of AD. 
This can be accomplished by soaking the affected areas 

(usually the entire body) in water for 15 to 20 minutes. The 
temperature of the water should be tepid—not too hot nor 
too cold. Soap, fragrances, and oils should never be added 
to the water. A mild soap (Cetaphil, Dove, Neutrogena, 
etc.) may be used during the last 2 minutes of the bath but 
should be applied only to the underarms, groin, buttocks, 
and feet. Excess water should be removed with a soft towel 
and the prescribed topical medication (usually a cortisone 
ointment) should be applied to the affected areas twice 
daily. White petrolatum or an emollient moisturizer with 
ceramides (CeraVe is one example) should be applied to 
the uninvolved skin and can be used as often as desired. It 
is important to apply the prescribed topical medication to 
slightly dampened skin.

Trigger Factors

The skin of patients with AD is already very dry and 
sensitive, thereby making it more susceptible to irrita-
tion from soaps, solvents, and fabrics (mostly wool and 
nylon). Soapless cleansers or mild, neutral pH soaps (e.g., 
Dove, Purpose, Cetaphil) should be used when needed. A 
second rinse cycle may be necessary when doing laundry 
so that any residual detergent can be eliminated. Patients 
should modify their activities to avoid frequent hand-
washing and exposure to irritants. Surroundings where 
a constant temperature and humidity are maintained are 
optimal.

Patients with positive skin tests to environmental aller-
gens should make every effort to avoid exposure to these 
allergens. Certain foods may cause a flare of dermatitis in 
some patients. Patients who know they have a sensitivity to 
certain foods will benefit from the avoidance of these foods. 
Diets that hasten the resolution of a patient’s dermatitis, in 
conjunction with other therapies, do exist, but they are very 
restrictive. Patients should be informed of the strict self-dis-
cipline and commitment these diets require.

Bacterial, fungal, and viral infections commonly occur 
in patients with AD. S. aureus is the most common bacte-
rial infection. A bacterial culture should be obtained from 
any weeping or crusted lesions to facilitate proper antibi-
otic therapy. Oral antibiotics may have to be prescribed for 
infections. Because methicillin-resistant S. aureus (MRSA) 
is becoming more common in the general population, it 
is important to alter antibiotic treatment once sensitivity 
results are available from the lab. Because S. aureus has 
been found to colonize the nasal passages of patients with 
AD, an effort should be made to decolonize the patient 
with AD to avoid future widespread infection (Tang et al., 
2011). This can be achieved by applying topical mupirocin 
(Bactroban) ointment twice a day inside both nares for 5 
days. Skin decolonization is also a necessary step and can 
be accomplished by bleach baths at home. These can be cre-
ated by soaking for 15 minutes, twice a week, in a tub half 
filled with room-temperature water (about 40 gallons), then 
mixed with one-fourth cup of bleach. Some patients may 
need oral antibiotics such as trimethoprim-sulfa or rifampin 
for more systemic decolonization.
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Mild infections with herpes simplex may require no 
therapy. Burrow’s solution may be used to dry out vesicles. 
Systemic therapy with an antiviral drug should be used in 
cases of extensive local or widespread infection.

Many patients with AD have an allergy to malasse-
zia, a fungus found in the normal skin flora of humans. 
Topical antifungal medications, used twice daily, are usually 
all that is needed to treat any dermatophyte (fungal) infec-
tions. Recalcitrant infections may require oral therapy such 
as itraconazole or ketoconazole, and such patients should be 
referred to a specialist.

Antipruritic Agents

Oral antihistamines are the mainstay of therapy for pruri-
tus, but used alone, without hydration measures, they are 
of little benefit. However, they will suppress the pruritus by 
allaying anxiety and allowing the patient to sleep. Wearing 
loose-fitting cotton clothing may also help with the pruritus.

Anti-Inflammatory Agents

Topical corticosteroids are effective in decreasing the 
inflammation and pruritus associated with AD. With an 
acute flare, a mid- to high-potency topical steroid can be 
applied to affected areas on the trunk and extremities. A 
mild topical steroid should be applied to involved areas 
on the face and skinfolds. As the condition improves, the 
strength and frequency of application of the topical ste-
roid should be decreased. Ointments and emollient creams 
provide more of an occlusive response. Whichever agent 
is used, it should be applied immediately after bathing to 
maximize the penetration through hydrated skin. Patients 
should be monitored closely while using topical corticoste-
roids in an effort to prevent side effects such as atrophy and 
depigmentation.

Topical calcineurin inhibitors such as tacrolimus or 
pimecrolimus offer steroid-sparing alternatives for those 
with AD. Although expensive, they are both safe to use on 
the face and in skin folds. Tacrolimus, which comes in an 
ointment form, is available in strengths ranging from 0.3% 
to 1% and is approved for use in children older than 2 years. 
Pimecrolimus comes as a cream and is available in 1%, also 
suitable for children older than 2 years.

Long-term systemic corticosteroid therapy is not encour-
aged for the treatment of AD. Short-term, tapering doses 
of oral prednisone or an intramuscular injection of triam-
cinolone may suppress an acute flare of AD. This method 
of treatment, however, should be left up to the discretion 
of a specialist.

Tar preparations also possess anti-inflammatory proper-
ties, but not to the same extent as topical cortisones. They 
are useful as an adjunctive therapy and may be alternated 
with the topical application of cortisone, may be applied at 
the same time to the affected skin, or may even be used in the 
bath water.

Once the dermatitis is well controlled, hydration mea-
sures with the use of emollients (e.g., petrolatum jelly, 

Aquaphor) and ceramides (to prevent water loss) should be 
used for routine skin care.

Both PUVA and narrow-band UVB have been effective 
in the treatment of AD (James et al., 2011). This type of 
treatment is usually reserved for patients with chronic and 
unresponsive disease. Patients must be referred to a special-
ist for this type of treatment. Acute side effects are photo-
toxicity; long-term side effects include an increased risk of 
developing skin cancers.

 n DERMATOPHYTE INFECTIONS

The majority of superficial fungal infections are caused 
by dermatophytes. The dermatophytic fungi are a group 
of molds that invade keratinized tissue of the skin, hair, 
and nails. They are usually restricted to nonliving lay-
ers of the epidermis because of their inability to invade 
viable tissue in an immunocompetent host (Weitzman & 
Summerbell, 1995). Dermatophytes belong to three genera: 
Epidermophyton, Microsporum, and Trichophyton. Species 
of all three genera are similar in morphology, physiology, 
and pathogenicity (Elewski, 1996). Dermatophytoses (ring-
worm) are infections caused by dermatophytes. The classifi-
cation of dermatophytic infections depends on the anatomic 
site involved. The word “tinea” is used with an adjective 
derived from Latin to designate the infected body part. The 
classical lesion associated with tinea infections is a scaly 
annular patch.

Anatomy, Physiology, Pathology,  
and Etiology

An important characteristic of dermatophyte pathogen-
esis is its ability to become dormant and survive within 
the environment for years before transmission (Elewski, 
1996). Arthroconidia (spores) are the dormant form of 
dermatophytes. Because of their extracorporeal existence, 
dermatophytes are able to produce considerable morbid-
ity. Some fungi produce an abundance of infective spores, 
constantly showering the environment with infected skin 
scales. Infective spores can be harbored in carpets, furniture, 
shower stalls, and linen.

When infective spores come into contact with skin, vari-
ous changes occur. The cutaneous changes that result from 
the growth of the fungal colony on the skin occur in three 
steps: adherence to the skin, invasion into the skin, and dis-
ease produced by host factors (Elewski, 1996).

Adherence to the Skin

Adherence of the fungi to the skin initiates the cascade of 
events that results in the clinical manifestation of the dis-
ease. Theoretically, the more readily the organism is able 
to adhere to the skin, the more likely it is that an infection 
will follow.
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Tinea Cruris

Often referred to as jock itch, tinea cruris is the term used 
for fungal infections involving the groin and upper and inner 
surfaces of the thigh, especially in the humid months (James 
et al., 2011). The scrotum is rarely involved. Predisposing 
factors include heat, maceration, and friction. It is more 
predominant in males and is thought to be associated with 
sports participation—hence the term jock itch. Pruritus is 
common and may be intense. Inflamed intertriginous areas 
rubbing together can cause discomfort, but many eruptions 
are asymptomatic. Tinea cruris is treated with the same 
medications as tinea corporis; however, certain antifungal 
topicals can be more irritating than others in this region 
of the body. Miconazole tends to be more irritating than 
sulconazole, which is milder. Because dermatophytes thrive 
in warm, moist, and humid environments, patients should 
apply a drying powder (e.g., Zeasorb) once or twice a day 
to intertriginous areas.

Tinea Pedis and Tinea Manuum

Tinea pedis, more commonly referred to as athlete’s foot, 
is the most common of all fungal infections (James et al., 
2011). It is an infection of the plantar surface and toe 
webs. Dermatophytes that belong to the Trichophyton and 
Epidermophyton genera are the more common organisms. 
Pruritus is a very common symptom but is not always pres-
ent. Interdigital scaling, crusting, and maceration can be 
seen predominantly in the fourth and fifth toe spaces. Moist, 
erosive, and malodorous infections may have a secondary 
bacterial or yeast component. Tinea pedis is most often 
a chronic dermatophyte infection that is difficult to com-
pletely eradicate unless therapy is also paired with behavior 
modification. This includes keeping feet clean, completely 
drying them after bathing, and putting socks on before 
underwear (to avoid spreading this to the groin). For tinea 
limited to the skin of the feet (without nail involvement) 

Invasion

For clinical dermatophytosis to ensue, invasion of the 
fungal organism into keratinized tissue must occur. 
“Unique among fungi, dermatophytes have the ability to 
produce keratinases and digest keratin in vitro, and this 
ability may be a virulence factor” (Elewski, 1996). The 
difference between dermatophyte hyphae and other com-
mon cutaneous fungal pathogens is that they may be able 
to squeeze between epidermal keratinocytes (Elewski, 
1996).

Host Factors

Clinical presentations of most cutaneous diseases are usu-
ally directly affected by host factors. After a dermatophyte 
has embedded itself in keratinized tissue, a variety of host 
factors determine the extent of the disease. Such host factors 
include the location of the infection, concomitant cutane-
ous disease, and the integrity of the epidermal surface of 
the skin. The integrity of the host immune system plays a 
significant role in restricting dermatophyte growth to kera-
tinized surfaces. With impaired immune function, extensive 
cutaneous disease, subcutaneous abscesses, and even dis-
semination may result (Elewski, 1996).

 n TINEA INFECTIONS AND THEIR TREATMENTS

Tinea Capitis

Infection of the hair follicles of the scalp is termed tinea 
capitis. The organisms that have been isolated belong to 
the genera Microsporum and Trichophyton. Trichophyton 
tonsurans is the predominant pathogen in the United States 
(Elewski, 1996). Tinea capitis mostly affects children and is 
a rare event after puberty; therefore, it is not discussed in 
this chapter.

Tinea Corporis

The trunk and extremities are the areas involved in tinea 
corporis. This term is also used to describe fungal infections 
of nonhairy skin. All species of dermatophytes can cause 
the infection. It is generally more prevalent in hot, humid 
climates, and the infection can be spread from human to 
human, animal to human, and soil to human (Elewski, 
1996). Of note, it can be the presenting sign of AIDS in 
some cases.

The classic lesions of tinea corporis start as erythema-
tous macules or papules that spread outward and form 
annular scaling patches or plaques. The borders of the 
lesions are usually sharply circumscribed, scaling, and 
erythematous. As the lesions spread outward, a central 
clearing results. Tinea corporis may be mildly pruritic 
(Figure 14.10).

FIGURE 14.10 

Tinea corporis on the face. 
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including cyclosporine. A careful inventory of the patient’s 
current medication should be taken and reviewed.

Since the approval of oral terbinafine, this drug seems 
to have become the drug of choice for the treatment of ony-
chomycosis caused by dermatophytes. Patients’ bloodwork 

topical treatment with terbinafine or clotrimazole should be 
continued twice a day for 2 to 3 weeks beyond which the 
skin appears clear. Clotrimazole cream is less expensive and 
safe to use with children with tinea pedis.

Antifungal powders (e.g., Tinactin, Zeasorb, or 
Desenex) may be used as an adjunct and will aid in keeping 
the interdigital areas dry.

Tinea manuum is a fungal infection involving the pal-
mar surfaces and interdigital spaces. Mild erythema with 
hyperkeratosis and scaling may be seen mainly over the 
palmar surfaces. Rarely is hand infection ever seen without 
foot involvement. The most common presentation is uni-
lateral involvement of the hands and involvement of both 
feet—hence the name “one-hand, two-foot disease.”

Topical therapy alone is unlikely to be successful if 
tinea pedis is also associated. Topical therapy can be started 
with clotrimazole, miconazole, oxiconazole, sulconazole, 
ketoconazole, or terbinafine cream twice a day. If the infec-
tion does not improve within 2 weeks, oral antifungals (see 
Table 14.3) should be considered. Therapy should continue 
until there is no more clinical evidence of infection (3 to 6 
weeks or longer).

Tinea Unguium (Onychomycosis)

Fungal infection involving the nail unit is termed tinea 
unguium or onychomycosis. This tinea is generally caused 
by dermatophytes that belong to the Trichophyton and 
Epidermophyton genera. Tinea unguium is more common 
in men, and the toenails are more often infected than the 
fingernails (Elewski, 1996; Figure 14.11).

Invasion of the nail plate generally results from the 
nail bed. With onychomycosis caused by Trichophyton 
rubrum, disease usually starts at the distal corner of the 
nail. A white or yellow discoloration of the nail at the free 
margin or lateral borders is the beginning of the infec-
tion. As the infection progresses proximally, the nail may 
separate from the nail bed and become thickened and 
distorted, and an accumulation of subungual keratin and 
debris may result. The subungual keratin and debris may 
become a site for secondary bacterial infections (Emmons 
et al., 1997). Destruction of the nail can range from slight 
to very severe.

Topical antifungal medications are not effective in 
treating tinea unguium, but they may prevent the spread 
of infection (Emmons et al., 1997). If the goal of ther-
apy is to cure the infection, then oral therapy is required. 
Terbinafine and itraconazole are approved for the treatment 
of onychomycosis.

Itraconazole can be given in one of two ways (Table 
14.3). This medication should not be given to patients with 
ventricular dysfunction or congestive heart failure because 
it can decrease cardiac contractility (Wolverton, 2007). It 
is less likely to cause hepatotoxicity than terbinafine, but 
because of possible hepatotoxicity, LFTs are recommended 
before the initiation of therapy and monthly thereafter. 
Itraconazole is known to interact with certain types of 
medications (to increase or decrease drug or serum levels), 

FIGURE 14.11 

Tinea unguium. 

Systemic Treatments for Tinea Infections

MEDICATION INDICATION DOSING

terbinafine tinea corporisa 250 mg QD × 2–4 weeks

tinea pedisa 250 mg QD × 2–6 weeks

Onychomycosis 200 mg QD × 6 weeks 
(fingernails)
250 mg QD × 12 weeks 
(toenails)

itraconazole tinea corporisa 200 mg QD × 1 week or 100 
mg QD × 2 weeks

tinea pedisa 100 mg QD × 4 weeks, 400 
mg QD × 1 week, or 200 mg 
QD × 2–4 weeks

Onychomycosis 200 mg QD × 6 weeks or 
200 mg b.i.d. 1 week 
a month for 2 months 
(fingernails)
200 mg QD × 12 weeks or  
200 mg b.i.d. 1 week 
a month for 3 months 
(toenails)

tinea versicolor 200 mg QD × 5–7 days

Fluconazole tinea corporisa 150–300 mg once/weekly 
for 2–4 weeks

tinea pedisa 150 mg once/weekly for 2–6 
weeks

tinea versicolor 300 mg once

Griseofulvin tinea corporis 250 mg b.i.d. until clear

tinea pedis 660 or 750 mg QD × 4–8 
weeks

a   These are off-label uses of these medications but supported by significant 
clinical data (Wolverton, 2013, p. 104).

TABLE 14.3
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should be monitored initially and then periodically while 
receiving therapy. Liver enzyme abnormalities are more 
commonly reported with use of terbinafine and cases of 
hepatitis have occurred generally after 4 to 6 weeks of ther-
apy (Wolverton, 2007). Terbinafine should not be given to 
patients with chronic or active liver disease. This medication 
inhibits cytochrome P450 enzyme (CYP) 2D6 and interacts 
with some medications, including anticoagulants such as 
warfarin and some immunosuppressant medications.

Fluconazole is approved in other countries for the treat-
ment of onychomycosis and is often given at 150 to 300 
mg once a week. Onychomycosis caused by Candida species 
can be treated with fluconazole 3 to 6 mg/kg once per week 
for 10 weeks in children and adults.

DIAGNOSIS

A diagnosis of dermatophyte skin infection begins with a 
thorough examination of the skin and can be confirmed by 
direct microscopy or fungal cultures. Histological diagnosis 
may be used to confirm unusual cases.

Examination of skin scales, nails, or hair using a micro-
scope is performed by placing two drops of 20% potassium 
hydroxide, a keratin-clearing agent, directly onto scales, 
nail, or hair placed on a microscope slide. A cover slip is 
then applied. The slide should be viewed under low power 
first and then under high power. Definitive diagnosis is 
made by visualization of divided, nondistinct fungal hyphae 
and spores. Species identification is not possible.

In addition to microscopic examination, infection can be 
confirmed or identified by a fungal culture. Dermatophyte 
Test Medium is commonly used and contains phenol red, 
which changes the agar from yellow to bright red when its 
pH becomes alkaline from byproducts produced by der-
matophyte fungi. Once the specimen is inoculated onto 
the medium, the cap should be loosely placed to provide 
air, which is required for fungal growth. A minimum of 2 
weeks should be allowed for the culture to grow. It is safe 
to assume that if a color change does occur, it is the result 
of the presence of dermatophytes. Species identification is 
possible if the culture is sent to a laboratory for microscopic 
examination.

Regardless of the method used to confirm dermato-
phyte infection, the most appropriate site for specimen col-
lection should be chosen. In patients with lesions that have 
advancing borders, the outer edge of the lesion should be 
sampled. In vesicular lesions, the roof of the blister gen-
erally has the most fungal particles. For nail clippings, 
the entire thickness of the discolored and thickened nail 
should be obtained. Debris in the nail bed as proximal as 
possible to the cuticle generally has the most viable fungi 
(Elewski, 1996).

PROPHYLACTIC MEASURES

The development of fungal infections is increased by heat, 
moisture, and maceration. Intertriginous and interdigital 
areas should be thoroughly dried after bathing. Well-fitting, 

nonocclusive shoes are also important in the prevention 
of fungal infections. Plastic footwear should be avoided. 
Leather shoes or sandals are preferable. Patients with hyper-
hidrosis (excessive sweating) should be encouraged to wear 
absorbent cotton socks. Towels and clothing should be 
changed and laundered frequently.

Tinea Versicolor

Tinea versicolor, also known as pityriasis versicolor, is a 
fungal infection affecting the superficial layers of the stra-
tum corneum caused by the endogenous yeast Malassezia 
furfur (James et al., 2011).

PATHOLOGY AND ETIOLOGY

M. furfur is a lipophilic yeast present on normal skin. Disease 
ensues when the fungus changes from the normal yeast form 
to the mycelial form. Conditions that favor growth and fun-
gus transformation include warm, humid environments. The 
presence of dicarbocyclic acids, which are cytotoxic to mela-
nocytes, can explain the hypopigmentation seen with tinea 
versicolor.

Postpubertal healthy people can be afflicted with 
tinea versicolor. There is no gender or racial discrimina-
tion. Most people develop tinea versicolor in the summer  
months.

CLINICAL DESCRIPTION

Patients generally have an asymptomatic rash on the upper 
trunk, arms, and neck. The lesions are slightly scaly, ery-
thematous, hypopigmented, or hyperpigmented patches 
(Figure 14.12). Stretching the skin can aid in visualizing the 

FIGURE 14.12 

Tinea vesicolor. 
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peripheral scale on each lesion. The face is rarely involved, 
except in young children. Involved areas do not usually tan in 
the summer and may become relatively darker in the winter.

DIAGNOSIS

The diagnosis is generally based on the cutaneous changes 
and confirmed by examination of scales under the microscope 
with potassium hydroxide. Microscopic examination should 
reveal numerous short hyphae and clusters of budding yeast 
cells. Wood’s light examination magnifies the pigmentary 
changes and reveals the extent and margins of involvement 
more readily. Infected areas may fluoresce gold to orange.

TREATMENT

Topical therapy is generally used for treatment of tinea ver-
sicolor. For patients whose disease does not respond to topi-
cal therapy or who have severe or extensive involvement, 
systemic therapy should be considered.

Topical Therapy •  The most economical therapy is selenium 
sulfide shampoo. The patient should apply the shampoo to 
wet skin. The patient can either sleep with it on overnight 
and rinse it off in the morning or leave it on the skin for 10 
to 20 minutes daily for 1 week. In addition, the scalp (and 
beard, if relevant) should be shampooed for 5 minutes with 
the selenium sulfide shampoo. Zinc pyrithione soap is also 
well tolerated, is less expensive, and is good as a prophylac-
tic treatment.

Topical antifungal medications effective against M. 
furfur include the azoles (e.g., oxiconazole, sulconazole, 
ketoconazole). For the highest cure rate, these medications 
should be applied twice daily to the entire trunk, upper 
extremities to the wrists, and lower extremities to the knees.

Patients should be made aware that evidence of the 
active infection (scaling) will resolve within several days. 
However, to ensure proper treatment and cure, therapy 
should be continued for several weeks. The pigmentary 
changes will resolve much more slowly.

Systemic Therapy •  Tinea  versicolor  does  not  respond  to 
griseofulvin or terbinafine. Itraconazole and fluconazole 
have been shown to be helpful; however, several regimens 
exist. Ketoconazole has recently obtained a black box warn-
ing and is no longer recommended for use.

Prophylactic Treatment •  Prophylactic  treatment  may  be 
necessary to avoid recurrent infections. Oral itraconazole, 
200 mg twice a day on 1 d/month has been proven effec-
tive (James et al., 2011, p. 303).

 n VIRAL INFECTIONS

Herpes Simplex Virus

Herpes simplex virus (HSV) is a double-stranded DNA 
virus that affects only humans. There are two types of 

HSV: type 1, which is usually responsible for nongeni-
tal infections, and type 2, which is usually responsible 
for genital infections. (HSV-1 is discussed in this chapter 
for a discussion of HSV 2 refer to Chapter 66) However, 
even though less common, HSV-1 may be found in geni-
tal infections and HSV-2 in nongenital infections.

ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Cutaneous HSV infection assumes two distinct forms: the 
primary infection, which is often painful and disabling, 
and the recurrent infection, which is less painful and more 
bothersome and is also known as cold sores or fever blis-
ters. Primary herpes infection develops with the first viral 
exposure in a seronegative person, most often as a result of 
direct mucocutaneous contact between infected and non-
infected persons (Gulick, 1996). Many cases of HSV-2 are 
acquired from a seropositive person who is asymptomatic 
but has active viral shedding. After primary infection, the 
virus remains latent in sensory ganglia. Recurrent infection 
develops from reactivation of the latent virus. The recur-
rent herpetic lesion develops as a consequence of viral con-
duction and replication via peripheral nerve fibers. Trigger 
factors associated with recurrent infection include emo-
tional stress, sunburn, menses, fever, systemic infections, 
and physical trauma (Arndt, 1995). Patients with AD, 
whether the disease is active or not, risk the development of 
generalized herpes lesions. This condition is termed eczema 
herpeticum.

EPIDEMIOLOGY

HSV infection is one of the most common viral infections in 
the world. HSV-1 is more prevalent than HSV-2 and between 
30% and 95% of adults (varying depending on country and 
group tested) are seropositive for HSV-1. Seropositivity for 
HSV-2, which causes most genital herpes, increases from 
2% in 15-year-olds to 25% in 30-year-olds (James et al., 
2011). In sub-Saharan Africa in tandem with the high rate 
of HIV infection, the prevalence of HSV-2 is between 60% 
and 95%.

CLINICAL PRESENTATION

Primary infection manifests approximately 3 to 12 days 
after exposure to an infected person. In general, it pres-
ents as a cluster of small vesicles on an erythematous base. 
A prodrome of burning, tingling, or pruritus may precede 
the development of the lesions. Over the course of a few 
days, the vesicles tend to rupture and a crust develops 
(Figure 14.13). It can take 1 to 3 weeks for the primary 
infection to resolve. Involvement ranges from subclinical 
to severe. Fever, pharyngitis, and lymphadenopathy may 
be present, along with painful vesicles that can develop 
into ulcers and may affect the face, lips, tongue, and oral 
mucosa.

Recurrent infections present in a manner similar to pri-
mary infections. In both men and women, a common site 
of recurrence of genital herpes is the upper buttocks (James 
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et al., 2011, p. 354). Recurrent infections tend to be less 
severe and lesions heal more quickly (usually 7–10 days). 
Symptoms vary with each patient. A prodrome of itching, 
burning, or tingling can precede the skin lesions and often 
UV exposure is a trigger.

DIAGNOSIS

Herpes should be suspected whenever a patient presents 
with vesicles or erosions on mucocutaneous skin. A Tzanck 
smear or a viral culture of the lesion may be performed to 
confirm the clinical diagnosis.

TREATMENT OPTIONS, ExPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

There are three main FDA-approved medications for treat-
ment of primary or recurrent HSV: acyclovir, valacyclovir, 
and famciclovir. Acyclovir is the most well-known and 
widely used antiviral medication in the world (Wolverton, 
2013). Rarely, acyclovir-resistant disease may result, espe-
cially in immunocompromised patients, in which case 
another antiviral drug should be used. Because of its spe-
cific uptake and viral enzyme inhibition, acyclovir remains 
a remarkably safe and active drug with low toxicity. A dos-
age of 200 mg 5 times a day for a total of 10 days has been 
established for the treatment of primary HSV. Acyclovir is 
most effective when begun within 48 hours of prodromal 
symptoms. It decreases viral shedding and formation of 
new lesions and promotes more rapid healing. For recurrent 
HSV, acyclovir is given 200 mg five times a day for 5 days. 
The use of topical acyclovir for initial genital HSV reduces 
viral shedding from 7  to 4.1 days but has not been shown 
to affect pain, time to healing, or recurrence. With recur-
rent genital disease, there was no improvement in symp-
toms or duration. With labial HSV, acyclovir 5% ointment 

reduced the duration of viral shedding and duration of pain 
(Wolverton, 2013, p. 473).

Two other approved topical antiviral agents are penci-
clovir cream 1% and cidofovir 1% gel. Penciclovir should 
be used as an adjunct to oral therapy and is applied every 
2 hours while awake to the affected area for a period of 4 
days. The effects are similar to those of topical acyclovir. 
Cidofovir gel can be used once a day for 60 days for acyclo-
vir-resistant HSV.

Famciclovir (Famvir) and valacyclovir (Valtrex) are 
the other approved oral antiviral agents for orofacial and 
genital herpes. Both are analogs of acyclovir intended to 
provide the same benefits. The advantage of prescribing 
one of these drugs over acyclovir is cost-effectiveness, less 
frequent dosing, and ease of ingestion. 

For frequent recurrences (more than 6–12/yr), sup-
pressive therapy with oral acyclovir is recommended. A 
dosage of 400 mg twice a day reduces recurrent episodes 
without significant toxicity over an indefinite period of time 
(Wolverton, 2013, p. 123).

Herpes Zoster Virus

PATHOLOGY AND ETIOLOGY

Varicella zoster virus (VZV) is a double-stranded DNA 
human herpes virus. The nasopharynx is the site of pri-
mary infection. Viremia results from viral replication in 
the upper respiratory tract. Primary varicella (chickenpox) 
results from subsequent dissemination to the skin. During 
the primary viremia, sensory nerve ganglia become the site 
of latent VZV infection. Secondary VZV disease (herpes 
zoster or shingles) occurs as a result of reactivation of the 
latent virus.

EPIDEMIOLOGY

Herpes zoster can occur at all ages, but the incidence 
increases with age—two thirds of patients are older than 
40 years (Arndt, 1995). Postherpetic neuralgia (PHN) is 
usually seen in patients older than 60 years and can be 
chronic and extremely painful. The interaction between 
viral and host immune factors plays a significant role in the 
reactivation of infection. Patients with malignancies have 
an increased incidence of zoster because of their altered 
immune system.

CLINICAL PRESENTATION

Zoster lesions are frequently preceded by a mild to severe 
preeruptive itch, tenderness, or pain. The pain may be gen-
eralized over an entire nerve segment, localized to part of it, 
or referred to some other internal organ. An average of 3 
to 5 days elapses between the neurological changes and the 
eruption. Lesions tend to appear posteriorly and progress 
anteriorly and peripherally along the dermatome involved. 
The eruption is almost always unilateral. Erythematous 
macules, papules, and plaques are the first lesions to appear. 
Plaques may be scattered irregularly along the dermatomal 

FIGURE 14.13 

Herpes simplex. 
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segment and may even become confluent. Grouped vesicles 
usually appear within 24 hours (Figure 14.14). In approxi-
mately 1 to 2 weeks, the vesicles become purulent, crust, 
and fall off.

DIAGNOSIS

A diagnosis of herpes zoster is usually made from the his-
tory and physical examination. To confirm the clinical 
impression, a Tzanck smear or a viral culture of a vesicle 
may be performed.

TREATMENT OPTIONS, ExPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Management of herpes zoster should include treatment for 
the acute eruption and any PHN that may be a consequence. 
It is best if treatment begins within the first 3 to 4 days of 
confirmed symptoms.

ACUTE MANAGEMENT

Any of the three antivirals—valacyclovir, acyclovir, and 
famcyclovir—can be used to treat herpes zoster. The 
recommended dosage of valacyclovir is 1,000 mg three 
times a day for 7 days. In addition to treating acute zos-
ter, valacyclovir has been proven to be more successful 
in treating PHN (Wolverton, 2007). Acyclovir is given 
at 800 mg orally 5 times a day for a total of 7 to 10 
days. The dosage for famciclovir is 500 mg orally three 
times a day for 7 days. The dosage for valacyclovir is 
1,000 mg orally every 8 hours for 7 days. For primary 
and recurrent HSV infection, famciclovir should be pre-
scribed at 125 mg twice a day for 5 days, valacyclovir at 
500 mg twice a day for 5 days. All of these antiviral drugs 
can be used as suppressive therapy for herpes simplex in 
immunocompetent hosts, and they each have their unique 
scheduled dosing.

With the development of the varicella vaccine for chil-
dren, older people are now without any periodic exposure to 
this virus, which helps boost their VZV immunity. Instead, 
there is now a VZV vaccine that is recommended for peo-
ple older than 60 years (whether they have had varicella or 
not). It reduces the risk of shingles by 51% and the risk of 
PHN by 67%. It is most effective for patients between the 
ages of 60 and 69 years (Shingles Vaccination: What You 
Need to Know, n.d.).

GENERAL MEASURES AND SPECIAL CONSIDERATIONS

Special care should be taken with the elderly and immu-
nocompromised patients, as they can develop disseminated 
herpes zoster (more than 20 lesions outside the affected 
dermatome—sometimes hemorrhagic or appearing gangre-
nous). The lungs and CNS are two common sites for dis-
seminated zoster (James et al., 2006).

Patients with lesions around the eyes or on the nose 
should always be referred to an ophthalmologist, preferably 
within 24 hours, due to the risk of developing herpes zoster 
ophthalmicus (fifth cranial nerve).

People with presenting symptoms of tinnitus, deafness, 
vertigo, nausea and vomiting, and nystagmus may have 
involvement of the facial and auditory nerves (Ramsay 
Hunt syndrome) and should be immediately referred to a 
specialist in ENT.

Patients who have herpes zoster should be advised to 
avoid contact with any immunosuppressed persons, preg-
nant females, and persons who have not had chickenpox 
(varicella) until all the lesions have crusted over (generally 2 
to 6 weeks depending on age and health status).

POSTHERPETIC NEURALGIA

The incidence of PHN is directly related to age. Patients 
older than 50 years are at a greater risk of PHN (Berger, 
Elias, & Wintroub, 1990). Various treatments may help 
relieve PNH:

1. Capsaicin cream, 0.025%, applied three to five times 
daily.

2. Local anesthetics, such as lidocaine patches or lido-
caine gel, may temporarily help reduce pain but have 
no long-term benefits.

3. Acetaminophen and nonsteroidal anti-inflammatory 
agents may be adequate for pain relief; codeine may 
be added if the pain is not alleviated.

4. Amitriptyline 25 to 75 mg at bedtime if the pain inter-
rupts the patient’s sleep or activities of daily living.

5. Immediate-release gabapentin (Neurontin) starting 
at 100 mg three times a day and increasing to a tar-
get dose of 1,800 to 3,600 mg/d has been found to 
be helpful in some patients (Moore, Wiffen, Derry, 
McQuay, 2011).

6. Patients should be referred to an anesthesiologist or 
a pain clinic for further evaluation and treatment for 
ongoing pain caused by PHN.

FIGURE 14.14 

Herpes zoster. 
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Molluscum Contagiosum

Molluscum contagiosum is caused by four closely related 
pox viruses that infect the skin and mucous membranes. 
MCV-1 type is the most common worldwide (James et al., 
2006).

ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The molluscum contagiosum virus (MCV) has a propensity 
to infect follicular epithelium, with the most prominent fea-
ture of the lesions being umbilication (James et al., 2011). 
The disease is generally spread to other people through direct 
contact. Children with AD tend to be more susceptible to the 
infection. Genital lesions in adults are more than likely sexu-
ally transmitted, whereas children with genital lesions should 
be carefully evaluated for child abuse. The incubation period 
of the virus has been estimated to range from 2 weeks to  
2 months.

EPIDEMIOLOGY

Molluscum contagiosum occurs throughout the world, 
and people of all ages are affected. Formerly, the major-
ity of cases were seen in children, but the incidence among 
sexually active young adults has increased. The severity of 
the disease is increased in people who are immunocom-
promised, especially with HIV; this is often an indicator of 
advanced disease.

CLINICAL PRESENTATION

Lesions can occur anywhere on the body and range in 
number from one to hundreds. Lesions have rarely been 
reported on the palms and soles (Gottlieb & Myskowski, 
1994). The eruption begins with flesh-colored or pearly 
papules; as they progress they become centrally depressed 
or umbilicated (Groves, 1996). A white, curd-like core is 
usually present in the lesion. “Pearly umbilicated papules” 
is the hallmark description of this disease. Occasionally, 
pruritus or inflammation may be associated with the 
lesions, but the eruption in general is asymptomatic (Figure 
14.15A, B).

DIAGNOSIS

The clinical appearance of the eruption is usually character-
istic of the disease. However, in cases of doubt, histological 
examination should be used to confirm clinical suspicion. 
Warts are the lesions that are most often confused with 
molluscum.

TREATMENT OPTIONS, ExPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

The lesions of molluscum usually resolve spontaneously in 
immunocompetent hosts without any sequelae. Individual 
lesions last 2 to 4 months and the overall duration is typi-
cally 2 years (James et al., 2006). If treatment is considered 

necessary, any of the following methods can be used alone 
or in combination:

1. Cryotherapy with liquid nitrogen applied directly to 
the individual lesions using a cotton wool bud, for 
a total of 10 to 15 seconds or two 5-second freeze–
thaw cycles

2. Application of a vesicant such as cantharidin (Canthar-
one), alone or under occlusion with Blenderm tape, 
for 2 to 6 hours. This method may cause a severe 
inflammatory reaction; therefore, it is important to 
ensure that the medication is dry to the touch before 
allowing the patient to move around or before occlud-
ing it with tape so that it does not spread to normal 
skin. Instruct the patient or parents to leave the medi-
cation on for no longer than 6 hours. If the patient is 
unable to tolerate the medication because of burning 
or irritation, then the medication should be washed 
off immediately. Lesions will usually crust and fall off. 
Cantharidin should not be used around the eyes.

3. Pricking the surface of the lesion with a #11 blade or 
a large needle (18 gauge) and then manually express-
ing the core will almost guarantee resolution of that 

FIGURE 14.15 

(A) Molluscum contagiosum (B) on neck. 
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lesion. Manual expression can be performed using 
a comedo extractor or gentle but firm pressure with 
opposing fingers. A sharp curet may also be used to 
remove lesions. Anesthesia is generally not warranted.

4. Topical b.i.d. applications of tretinoin (Retin-A) can 
be used in recurrent cases. The strongest dose that 
does not cause irritation to the patient should be used.

Adults with extensive lesions outside the genital area 
should be evaluated for immunosuppression. Patients 
should be advised that lesions are sexually transmissible and 
it is important for their sexual partner to be examined and 
treated, if necessary.

Verruca

Verruca, more commonly known as warts, is caused by 
infection with the human papillomavirus (HPV) (Figure 
14.16A–C). There are four basic types of warts:

1. Flat warts (verruca plana)
2. Common warts (verruca vulgaris)
3. Plantar warts
4. Genital warts (condyloma acuminata; see Chapter 66).

ANATOMY, PHYSIOLOGY, AND PATHOLOGY

A number of epithelial diseases are caused by the papil-
lomaviruses. All papillomaviruses are made up of approxi-
mately 8,000 deoxyribonucleotide bases on each of their 
two complementary strands of DNA (Androphy, Beutner, 
& Olbricht, 1996). DNA sequencing determines the order 
of nucleotides. The differences in the specific order of nucle-
otides are used to distinguish HPV types. HPV types 1, 2, 3, 
4, and 7 are the dominant isolates from cutaneous warts.

Papillomaviruses gain access to a host through disrup-
tions of the normal epithelial barrier. HPV infections are 
confined and therefore do not lead to systemic dissemina-
tion of the virus (Androphy et al., 1996). Warts can be 
spread via direct contact or by autoinoculation. A range 
of weeks to years can exist between the time of the initial 
infection to the time of clinically perceptible HPV infection. 
Most people will experience an infection during their life-
time (James et al., 2011).

EPIDEMIOLOGY

Warts are the most common clinical manifestation of HPV 
infection. They can occur in people of all ages but are 
more common between the ages of 12 and 16 years. Any 
cutaneous or mucosal epithelial surface can be affected, 
but the hands, face, feet, legs, and genitalia are the sites 
most often affected. Men and women are equally affected.

CLINICAL PRESENTATION

Warts are usually asymptomatic and often go unnoticed 
until they become large or ugly.

FIGURE 14.16

Verruca: (A) common warts of the hand; (B) multiple plan-
tar warts; and (C) moist warts on female genitalia area. 
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Common Warts

Common warts start out small and develop into large, 
raised, firm hyperkeratotic papules with irregular, spiked 
scaly surfaces. Paring the lesion back may result in punctate 
bleeding points because of thrombosed capillaries.

Flat Warts

Flat warts are soft, small, 1- to 4-mm, slightly raised, dis-
crete papules. They are often flesh colored or tan. Common 
locations include forehead, cheeks, nose, around the mouth, 
and backs of the hands (James et al., 2006).

Plantar Warts

Plantar warts are hyperkeratotic, firm, often raised lesions 
that interrupt the natural skin lines. Blue or black dots, rep-
resenting thrombosed capillaries, may be apparent without 
having to pare back the lesion. A callus or corn can be dif-
ferentiated from a wart because the former does not have 
the blue-black stippling, and the natural skin lines are not 
interrupted. The confluence of two or more lesions into one 
large lesion is called a mosaic wart.

DIAGNOSIS

The diagnosis of verruca is based on the clinical presenta-
tion. If there is any doubt, histological confirmation may be 
used to substantiate the clinical assumption.

TREATMENT OPTIONS, ExPECTED OUTCOMES,  
AND COMPREHENSIVE MANAGEMENT

No ideal therapy exists for warts. They are benign cutane-
ous growths and therefore treatment should not present any 
hazards to the patient such as scarring or side effects, if pos-
sible. Warts should be treated to decrease any discomfort 
associated with them and to reduce the risk of transmission. 
The mainstay of therapy for nongenital warts is cryotherapy 
and keratolytics (Androphy et al., 1996).

Common Warts

Cryotherapy with liquid nitrogen includes two 5- to 
10-second applications with a 30- to 45-second thaw time 
in between. The ice ball should extend 1 to 2 mm around 
the lesion. Premedicating with acetaminophen 30 minutes 
before the procedure improves patient tolerance. A blister 
should develop within 12 to 24 hours that may be filled 
with blood. This is not unusual, and the roof should be 
left intact. The fluid may be drained if the area becomes 
painful. Follow-up and additional treatment, if neces-
sary, are indicated every 3 to 4 weeks, or when the blister 
roof falls off. All dead tissue should be pared back before 
retreating.

Application of keratolytics is a painless method of treat-
ment. Single warts are more likely to be cured than are 
multiple warts. Use of this method is relatively slow and 
consistency of treatment is the major factor affecting the 
response rate. Most keratolytics contain salicylic acid and 
lactic acid in a flexible collodion (Duofilm, Occlusal) or 
transdermal system (Trans-Sal). This therapy may be com-
bined with cryotherapy. However, keratolytics should not 
be applied to any lesions that have previously been treated 
with liquid nitrogen until all the inflammation has resolved. 
The proper application of keratolytics is as follows:

1. Wash area with soap and water thoroughly. Soak 
warts in warm water for 5 minutes.

2. Rub the surface of the wart gently using an emery 
board or pumice stone.

3. Dry the surface and apply the medication.
4. Once the liquid medication has dried, apply a Band-

Aid for 24 hours.
5. Repeat the procedure for at least 6 weeks or until the 

warts have resolved.

A vesicant such as cantharidin (Cantharone or 
Verrusol) is a good method of treatment for patients 
who are unable to tolerate cryotherapy. Lesions are 
pared back, if necessary, and painted with the solution. 
Once dry to the touch, an occlusive tape (Blenderm) is 
applied and left on for 24 hours or until the area begins 
to hurt. The tape is then removed and the area washed 
off. A blister should form and may be hemorrhagic in 
appearance. The blister will subsequently break, dry, 
and desquamate. Treatment may be repeated biweekly 
for refractory lesions.

Curettage surgery using local anesthesia may be neces-
sary if other methods have not been of any benefit. Lidocaine 
without epinephrine should be used to anesthetize acral 
lesions of toes and fingers. Bleeding may be controlled using 
ferric subsulfate solution or 30% aluminum chloride.

Flat Warts

Flat warts almost universally resolve spontaneously, with-
out treatment, over several months to years (James et al., 
2011). Children and young adults are usually affected. If 
treatment is indicated, the following methods can be used:

1. Cryotherapy with two 5-second freeze–thaw 
applications.

2. Very light and gentle curettage surgery.
3. Application of a keratolytic paint as described above. 

The surface of a flat wart need not be rubbed with an 
abrasive before the application.

4. Retinoic acid (0.1% cream or 0.25% gel) applied 
twice daily should cause mild to moderate irritation 
with subsequent clearing.

Lesions on the face for men, and legs for women, pose a 
difficult problem because every time the patient shaves, the 
lesions can spread via autoinoculation. Use of an electric 
shaver may decrease the spread.
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Plantar Warts

Plantar warts are the most difficult to treat. Overaggressive 
treatment should be avoided because it may result in per-
manent pain.

Mediplast (40% salicylic acid plaster) or another kera-
tolytic therapy with salicylic and lactic acid, applied daily 
under occlusion, may lead to gradual resolution. Before the 
application, the wart should be soaked for 10 to 15 min-
utes and the surface rubbed with an abrasive device (emery 
board or pumice stone) to remove any dead tissue. The 
lesion should be dry before application of the medication 
and again before occlusion.

Cryotherapy may produce good results, but not without 
discomfort during the procedure and subsequently as a result 
of blister formation. Treatment should be repeated at 2- to 
4-week intervals. The lesion is pared back before retreating.

For one or a few lesions, curettage surgery may be the 
treatment of choice. Local anesthesia is given before the 
procedure. Aluminum chloride (30%) or ferric subsulfate 
can be used for hemostasis.

Recurrence of warts is common and does not necessi-
tate a change of therapeutic modalities. However, patients 
with refractory, difficult, or extensive warts, including geni-
tal and periungal warts, should be referred to a specialist. 
Therapeutic options may include intralesional DNA inhibi-
tors (bleomycin), laser ablation, or topical imiquimod or 
5-fluorouracil.

 n SKIN CANCER

At some point in their lifetime, approximately 20% of the 
population will be afflicted with some type of skin can-
cer (Marghoob, 1997). For the general population in the 
United States, a person’s lifetime risk of melanoma in 2013 
is 1 out of 50 (Howlader et al., 2012). Screening for skin 
cancer should become part of a routine physical examina-
tion. Patients with any atypically appearing nevi should be 
referred to a specialist. In general, three major types of skin 
cancer exist: basal cell carcinoma (BCC), squamous cell car-
cinoma (SCC), and melanoma. If caught early, most skin 
cancers can be easily treated and cured.

Assessment

The classic mnemonic used while evaluating moles is the A, 
B, C, D, and Es of moles and melanoma (A, asymmetrical; B, 
border irregularity; C, color variation; D, diameter; and E, 
evolving). A standard of 5 mm has been used as the baseline 
guide for the normal diameter of a mole (the approximate 
size of a pencil eraser). However, a lesion should not be 
considered suspicious for skin cancer based on the diameter 
alone, unless the mole is extremely large. Patients with a 
high number of nevi (25 or more) should be assessed yearly 
or more frequently by a dermatologist due to their increased 
risk of melanoma (Olsen et al., 2010).

Risk Factors

Most skin cancers are related to sun exposure. Other risk 
factors include:

1. Exposure to ionizing radiation
2. Exposure to inorganic arsenic
3. Certain HPV subtypes
4. Scars from old burns
5. Chronic ulcerations or sinus tracts
6. Impaired immune system (including patients who 

have had organ transplants)
7. Personal or family history of skin cancer
8. Fair skin, light hair, and light color of eyes
9. Sunburns or blistering burns as a child 

10. Occupational sun exposure

Anatomy, Physiology, and Pathology

Exposure to UV radiation is the single most predisposing 
factor in the development of skin cancer (Leshin & White, 
1996). The exact mechanism is not clearly understood, but 
the use of sunscreens has become accepted as standard skin 
protection.

Types of Skin Cancer—Presentation and 
Treatment

ACTINIC KERATOSES

Actinic keratoses (AKs) develop in sun-damaged epidermis 
and if left untreated may progress from the clinically obvi-
ous keratosis to an SCC. Each individual AK has a <10% 
chance of transforming into an SCC. However, most 
SCCs and BCCs were found to have arisen from an AK 
(Criscione et al., 2009). AKs are usually asymptomatic. 
They appear as flesh-colored or pink, flat or slightly raised, 
scaly lesions that are well demarcated (Figure 14.17). On 
palpation they feel rough like sandpaper. Common areas 

FIGURE 14.17 

Actinic keratoses. 
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of presentation are forearms, ears, scalp, face, and back of 
the neck.

Treatment options include cryotherapy, topical 5-flu-
orouracil, electrocautery, and curettage, depending on 
anatomical site, clinical presentation, number, or diffuse 
nature of sun-damaged skin. Patients should be cautioned 
beforehand that cryotherapy can leave a hypopigmented 
scar.

Basal Cell Carcinomas

BCCs tend to be slow growing and have an extremely 
low rate of metastasis. They arise from cells located 
within the basal layer of the epidermis and are often 
found on sun-exposed skin. Though they typically have 
a slow growth pattern, if not treated for months to years, 
they can grow deep and erode through bone. While there 
are many kinds of basal cell cancers, the three major 
subtypes are: nodular, morpheaform, and superficial. 
Of these three, morpheaform (infiltrative) is the most 
aggressive.

BCCs usually start out as a nodule, ulcerate in the 
center, and develop a pearly or rolled border. There 
may be telangiectasias on the surface of the lesion. 
Other BCCs may present as superficial, erythematous 
scaling plaques that resemble the plaques of eczema. 
However, these plaques are commonly found in areas 
of sun-damaged skin and do not improve with topical 
steroid treatment. An often-heard complaint during the 
history is a sore or pimple that does not heal (Figure 
14.18). Suspected BCCs should be biopsied to confirm 
the diagnosis.

Treatment options should be tailored to anatomi-
cal site, subtype, and size of the lesion. Smaller BCCs 
on the trunk and extremities can be treated with 

electrodessication and curettage, whereas BCCs on the 
face and ears are often treated with Mohs micrographic 
surgery (MMS). MMS is performed by a dermatologist 
with special training in this technique, which consists of 
taking sequential fine shaves of skin to determine depth 
and margins of the tumor. The Mohs surgeon is able to 
determine pathological margins of disease and repair the 
surgical defect all on the same day and offers a higher 
cure rate for the patient. BCCs can also be treated with 
a simple excision.

Squamous Cell Carcinomas

SCCs tend to grow more rapidly than basal cells and arise 
from atypical epidermal keratinocytes. They have a higher 
rate of metastasis, especially on sites on the head and neck; 
nerve involvement (perineural invasion); and the pathologi-
cal finding of acantholysis.

An enlarging, scaling erythematous papule or plaque is 
the typical appearance of squamous cell tumors. They can 
appear more rough, warty, crusty, and inflamed than do 
BCCs. They may be tender to the touch because of their 
rapid growth and inflammatory reaction. Subsequent 
pain and dysesthesia may develop during the later stages 
of a squamous cell tumor because of local nerve invasion 
(Figure 14.19). SCCs are treated with the same modalities 
as BCCs—excision, electrodessication, and curettage; topi-
cal chemotherapy; Mohs surgery; and less often, radiation. 
As with BCCs, the decision is based on site, depth of inva-
sion, perineural invasion, and size.

FIGURE 14.19 

Squamous cell carcinoma on face. 
FIGURE 14.18 

Basal cell carcinoma. 
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Malignant Melanoma

Melanocytes are mostly located along the interface of the 
epidermis and dermis and are responsible for the production 
of the pigment melanin. Cutaneous malignant melanoma 
is caused by malignant transformation of the melanocyte. 
About half of melanomas will arise within a nevus and the 
others de novo. The major types of malignant melanoma 
are acral lentiginous, superficial spreading, nodular, lentigo 
maligna, desmoplastic, mucosal, ocular, and primary CNS 
melanoma.

Malignant melanoma may appear as a flat or slightly 
raised pigmented plaque or papule with irregular features. 
The color may vary from black to brown to blue-black; 
it may even lack pigment (Figure 14.20). The lesion may 
be slightly raised or cause the skin to pucker. Often the 
patient will report a new lesion or a change in a preex-
isting mole. Itching, burning, or pain in a mole should 
arouse suspicion of possible malignant changes as well as 
erythema. Malignant melanomas can grow quickly and 
metastasize. The most important risk factor is depth of 
the melanoma, often measured in terms of millimeters. 
Staging of the melanoma depends on depth and the likeli-
hood of it spreading to a lymph node. Once a melanoma 
is diagnosed, care and management of the patient should 
be transferred to the oncology and surgical providers 
who will help direct treatment. Systemic therapies for 
metastatic melanoma are emerging, which include inter-
leukin-2 (IL-2), venurafenib (targets a specific gene), and 
ipilimumab (immunomodulator). The goal of these thera-
pies is to prolong survival, stop growth of the metastases, 
and increase comfort.

DIAGNOSIS AND TREATMENT OPTIONS

A mole that has changed in size, shape, or appearance, or any 
other suspicious lesion, should always be biopsied to confirm 
the diagnosis. Patients should be referred to a specialist for 
the histological evaluation and subsequent treatment of any 
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skin cancers. The choice of treatment by the specialist varies 
and is influenced by various factors, some of which include 
the histological type of carcinoma, the diameter and location, 
and whether the tumor is a primary lesion or a recurrence of 
a previously treated skin cancer (Marghoob, 1997).

Treatment should be individualized, with the ultimate 
goal being total tumor ablation with optimal cosmetic 
results. Prevention and early detection of skin cancer have 
the greatest impact on survival.

Bites and Stings

Patients often present with pruritic lesions after having spent 
time outdoors, especially in the spring, summer, and fall 
months. Other patients travel abroad and come home with 
more exotic infections. This section briefly covers the most 
commonly seen bites and stings here in the United States. 
Please see Chapter 38 for more extensive discussion of the 
tick borne Lyme Disease.

BEDBUGS

Bedbugs are becoming more common in households and 
hotels in the United States. According to the U.S. National 
Pest Management Association, there was a 71% increase in 
bedbug calls between the years of 2000 and 2005 (Voiland, 
2007). They often infest bats and birds and in temperate cli-
mates are often of the Cimex leticularius species. They have 
flat, oval, reddish brown bodies and are about the size of a 
tick (James et al., 2011). Bedbugs like to hide in cracks and 
crevices and bite humans when they are sleeping. Bites are 
often found in clusters of “breakfast, lunch and dinner” and 
are extremely pruritic. They can present as urticarial, papular, 
or even bullous lesions on the skin. Efforts should be made 
to eliminate cracks and sometimes insecticides and pest con-
trol can make a difference in and around the home (photo in 
James et al., 2011). 

PEDICULOSIS

Pediculosis or lice comes in the forms of pediculosis capitis, 
corporis, and pubis. Each is caused by the wingless insect of 
the Pediculus humanus species. Pediculosis capitis is more 
common in children and is not discussed here. Pediculosis 
corporis is caused by body lice that hide in the seams of 
clothing and lay their eggs. They cause erythematous, blue, 
and copper-colored macules, wheals, and lichenification. 
They can be differentiated from scabies by the sparing of 
the hands and feet. The lice live on human blood and can 
survive without it for 1 month. Because of this, it is advan-
tageous to discard clothing or wash and dry it for 30 min-
utes on a hot dryer setting to disinfect.

Pediculosis pubis is caused by the crab louse and is 
found in the pubic area as well as hair-bearing areas of the 
axilla, legs, chest, abdomen, scalp, and even eyelashes. The 
nits attach themselves to the hair shaft at an acute angle and 
bed linens are often a source of infestation. Pubic lice are 

FIGURE 14.20 

Malignant melanoma. 
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transmitted by close contact with a person, often sexually. 
Symptoms are similar to those of body lice, as is the treat-
ment of laundering linens and clothes. For the eyelashes, 
nits should be removed by hand after applying petrolatum 
twice a day for 8 days (James et al., 2011).

SCABIES

Scabies is caused by the mite Sarcoptes scabiei whose 
females burrow into the top layer of skin and lay their 
eggs. Common findings include pruritic papules and bur-
rows along with excoriations within the fingerwebs, 
wrists, axilla, genitals, areola, buttocks, waist, and umbi-
licus (James et al., 2011). In adults, the face and scalp are 
spared. Burrows appear as lines in the skin and the scabies 
mite or its ova and feces can be scraped from the end of 
a burrow and identified under a microscope using min-
eral or immersion oil. The skin eruption can be variable 
depending on length of infestation, previous sensitiza-
tion, and previous treatment. Crusted or Norwegian sca-
bies is found in immunocompromised or institutionalized 
patients and appears as heavily crusted or scaling papules 
that are loaded with mites.

Scabies is transmitted mainly by close personal contact, 
but sometimes by infected linens and clothes. Sensitization 
and itching usually occur 2 to 4 weeks after infestation of 
the skin and itching is worse at night. Once scabies is iden-
tified or highly suspected, treatment can begin by having 
the patient apply permethrin 5% cream from the neck to 
the feet, washing it off 8 hours later. The cream should 
be rubbed into the areas between the fingers, buttock and 
umbilical creases, fingertips, and nail edges. Individuals 
with close contact with the infected person should also 
be treated. Clothing and bed linens should be washed and 
dried thoroughly. A second, similar treatment can be done 
a week later to eliminate the potential for reinfection from 
hatched eggs. Ivermectin can also be used in place of per-
methrin cream, although its efficacy is similar. It is usu-
ally given at a dose of 200 mg/kg and is mainly safe to 
use, though neurotoxicity is possible (James et al., 2011). 
Repeat doses may be needed at one- to two-week intervals 
to clear the infestation.

TICK BITES

Rocky Mountain Spotted Fever • Tick bites are com-
mon but only hard ticks attach to the skin and can cause 
disease in humans. Several different ticks can transmit 
Rocky Mountain spotted fever, including the wood tick 
(Dermacentor andersoni) in Western states, the dog tick 
(Dermacentor variabili) in the Eastern states, and the lone 
star tick (Amblyomma americanum) in the south. The 
brown dog tick (Rhipicephalus sanguineus) can also trans-
mit this disease that causes chills, fever, and weakness 1 to 
2 weeks after the tick bite. Typical skin findings begin as an 
eruption of small red macules that blanch with pressure on 
the ankles, wrists, and forehead (James et al., 2011). The 
rash then spreads to the trunk in the next 6 to 18 hours and 
can subsequently become hemorrhagic within a few days 

(James et al., 2011). Treatment with doxycyline 100 mg 
b.i.d. for 7 days should be started as soon as this diagnosis 
is expected, especially before 5 days have passed to decrease 
the risk of fatalities. Ten to twenty percent of cases present 
without a rash.

Lyme Disease and Ehrlichiosis • Ixodes ticks transmit other 
diseases to humans. Ixodes scapularis and Ixodes pacificus 
transmit the spirochete Borrelia burgdorferi, the cause of 
Lyme disease. Ixodes ticks also transmit ehrlichiosis and 
babesiosis. Identifying a person with Lyme disease can 
be challenging, as many of them do not recall a tick bite. 
After a tick bites, anywhere from 3 to 32 days, there can be 
an expansion of redness at the site and annular lesions can 
develop. The advancing border can appear as warm, red to 
bluish, and without scale and is termed erythema migrans 
Figure 14.21. Some people (25%–50%) will develop mul-
tiple secondary annular lesions that spare the palms and 
soles. Other symptoms of varying severity can develop 
early on, including headache, fever, malaise, lymphade-
nopathy, arthralgias, myalgias, anorexia, nausea, and 
vomiting, to name a few (James et al., 2011). If trying to 
confirm the diagnosis by lyme serology, most of the con-
versions (88%) occur when symptoms are present for 2 
weeks or longer (James et al., 2011). Screening is done via 
the ELISA test, and a Western blot confirms the results if 
it is positive. Most clinicians forgo this test and treat when 
erythema migrans is present and/or a high clinical suspi-
cion of a tick bite, especially in highly endemic areas of the 
country. Treatment of choice is doxycycline 100 mg twice 
a day for 10 to 30 days. A single prophylactic dose of 200 
mg of doxycyline can be given within 72 hours of a known 
tick attachment and engorgement. A tick can only transmit 
disease if it has been attached for at least 24 hours.

FIGURE 14.21 

Classic erythema migrans rash. 
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Ehrlichiosis is another tick-borne illness that can 
cause human monocytic ehrlichiosis (HME) by Ehlichia 
chaffeensis and human granulocytic anaplasmosis (HGA) 
by Anaplasma phagocytophilia groups (James et al., 
2011). In both diseases, white blood cells are infected by 
ticks harboring these organisms and the human victim can 
develop a headache, fever, and rash. Skin eruptions occur 
in about one third of patients with HME and 10% with 
HGA and are on the trunk. They can appear in various 
forms: vasculitic, petechial, macular, papular, urticaria, 
and vesicular (James et al., 2011). If suspected, the clini-
cian should get a CBC to check for thrombocytopenia and 
leukopenia. A white blood cell smear should be closely 
examined for morulae, which are intracytoplasmic micro-
colonies. Doxycycline 100 mg twice a day for 7 days is the 
recommended treatment.

SPIDER BITES

Only two spiders are discussed in this brief section—black 
widow and brown recluse—due to their predominance in 
the United States and their ability to produce skin find-
ings. The species of Lactrodectus mactans, or the black 
widow spider, is a web-building spider and can be found 
in dark places such as woodpiles and under outhouse 
seats. If disturbed, it can inject a venom that is severely 
painful and can spread throughout the body. Symptoms 
of chills, vomiting, severe stomach cramps, morbiliform 
erythema, and delirium are possible and in some cases 
partial paralysis and myocarditis can occur. For severe 
cases, giving the patient an antivenom is recommended 
(James et al., 2011).

The brown recluse spider (Loxosceles reclusa) causes 
necrosis of the skin after its bite. It is common in the south-
west and lower midwest sections of the United States and 
can be discovered in closets, basements, cupboards, and 
clothing, as well as in woodpiles and barns (James et al., 
2011, p. 446). Like the black widow, it is not aggressive and 
only bites when attacked. Its venom contains an enzyme 
(sphingomyelinase D) that is the major toxin and can cause 
painful edema within the first 8 hours. Afterward, a bulla 
can develop with surrounding erythema and ischemia. 
Within a week, a dark, gangrenous center can develop and, 
although rare, systemic toxic symptoms can occur (Figure 
14.22). The best treatment is rest, ice, and elevation along 
with a tetanus vaccination, if indicated. Conservative man-
agement with debridement and antibiotics for the necrosis is 
recommended.

TEACHING AND SELF-CARE

Sunscreens •  The causal relationship between UV light and 
skin cancer has been documented. In addition, continual 
UVA or UVB exposure increases the rate of skin aging and 
early wrinkling. Sunscreen products have been developed to 
deter the harmful effects of the sun’s rays. The development 
of nonmelanoma skin cancer is decreased with the applica-
tion of UVB-blocking sunscreen (Friedlander & Lowe, 1996).

Sunscreen products may contain one or more chemical 
or physical protection agents. Chemical blocking agents 
include para-aminobenzoic acid (PABA), PABA deriva-
tives, salicylates, cinnamates, benzophenones, and diben-
zoylmethanes, as well as avobenzone and oxybenone. 
Physical blocking agents include zinc oxide and titanium 
dioxide.

When choosing a sunscreen, it is important to select one 
that screens out both UVA and UVB rays and one in which 
the Sun Protection Factor (SPF) is adequate. The American 
Academy of Dermatology recommends using sunscreens 
with an SPF no lower than 30. The SPF is a numerical value 
of the ratio between the time required to produce minimal 
erythema using a sunscreen product and the time required 
to produce minimal erythema without using a sunscreen 
product. For example, if it takes 15 minutes of unprotected 
sun exposure to produce erythema on a person, then with 
use of an SPF 30 product it will take 30 times longer to 
obtain the same erythema (theoretically 450 minutes, or 
7.5 hours).

“Water-resistant” implies that the sunscreen is able to 
maintain its original SPF after two 20-minute immersions. 
There is no such thing as a “waterproof” sunscreen, and 
recent FDA recommendations have banned the use of this 
wording.

In general, sunscreen should be applied 15 to 30 min-
utes before going outside to allow for proper absorption. 
When perspiration, swimming, or rubbing of the skin 
occurs, the sunscreen should be reapplied every 1 to 2 
hours. Most people tend to apply an inadequate amount 
of sunscreen and therefore are not getting the full SPF 
protection listed on the bottle. In a study done concern-
ing melanoma prevention in Australia, people who applied 
daily sunscreen decreased their incidence of melanoma by 
50%. An adequate amount of sunscreen, according to the 
study, consisted of two coats of one full teaspoon of sun-
screen applied to each body part (Green, Williams, Logan, 

FIGURE 14.22 

Brown recluse spider bite. 
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&   Strutton, 2011). A good rule of thumb is one ounce ( or 
the amount in full shot glass) of sunscreen should be used 
for exposed body parts. Lip protector sunscreens should be 
included as part of the  sun-protection routine and should 
be   SPF 30. The judicious use of sunscreen is important in 
preventing    HSV-1 outbreaks. Protective clothing is also an 
important way to protect  skin from the sun as well. Dark 
clothing is preferred over light clothing as it is better at 
blocking the   UV rays.

Tanning bed use has increased over the past several 
years, especially in the teenage population. It is important 
to educate younger patients on the risks involved with this, 
including a higher risk of developing  skin cancer. Just one 
indoor tanning session increases users’ chances of develop-
ing melanoma by 20%, and each additional session during 
 the same year boosts the risk almost by another 2%  (  Boniol, 
  Autier,  Boyle, &   Gandini, 2012). Use of intense indoor   UV 
light also increases the risk of developing a  BCC or    SCC.

Topical Corticosteroid Therapy • Topical corticosteroids are 
used to treat a variety of  skin  disorders ranging from mild to 
severe. When choosing a topical corticosteroid, it is impor-
tant to consider the extent of  skin involvement, the location of 
involvement, the nature and  chronicity of the condition, and 
the duration of action desired.

Topical corticosteroids are available in fi ve formulations: 
ointments, gels, creams, lotions, and solutions. Ointments 
provide the best occlusion, thereby enhancing penetration 
of the stratum  corneum. They are best prescribed for condi-
tions in which the  skin is thick and  lichenifi ed,  or for dis-
eases that produce thick scales, such as  psoriasis. A greasy 
feeling is the main disadvantage for patients. Creams are 
more cosmetically acceptable. They are best prescribed for 
areas of the  skin that are sensitive, such as the  face, groin, 
and  intertriginous areas. They are less occlusive and more 
drying, making them an ideal choice for lesions that ooze. 
Gels, lotions, and solutions are preferred for hairy areas and 
may even be cooling to the  skin.

All topical corticosteroids should be prescribed for 
 twice-daily application and for no longer than 2 weeks 
(unless the disorder is one of a chronic nature). If  long-term 
corticosteroid use is indicated,  low- to   medium- potency 
preparations should be used intermittently as opposed to 
continuously.  High- potency preparations should be used 
in acute fl ares of chronic conditions and when the desired 
effect should be achieved in less than 2 weeks. Weaning 
patients from high- to  lower- potency preparations is also 
recommended.

The amount of topical corticosteroid to be prescribed 
depends on the body surface area to be covered. Based on 
 b.i.d. application for 2 weeks, the following amounts are 
appropriate:

1. For  face, hands, feet, and groin: 30 g
2. For arms: 60 g
3. For  chest,  back, and legs: 120 g
4. For entire body: 480 g

 Referral Poi nts and Cli nical Warnings

Any  patient with a condition that does not improve 
with the recommended treatment within 6 to 8 weeks 
should be referred to a specialist.
  UV light therapy for  psoriasis can be given only by a 
specialist.
 Patients with herpetic lesions around the  eyes  or on 
the nose should be urgently referred to an ophthalmol-
ogist due to the risk of herpes zoster  ophthalmicus.
 S. aureus is the most  common bacterial infection 
of   AD lesions. Weeping  or crusted lesions should be 
cultured  and patients treated for infection and coloniza-
tion if positive.
 If abnormal side effects are reported with any type 
of treatment, the treatment should be discontinued 
im mediately and the  patient referred to a specialist if 
deemed necessary.

Clinical Pearls
 n Use of a  well-lit examining room, a magnifying 

glass, and a pocket penlight will help with the 
complete examination of the  skin. A  pocket-sized 
ruler is also recommended to measure the size of 
lesions and moles.

 n Avoid use of  ointment-based topical steroids on 
the  face and  intertriginous areas.

(continued)

Solutions are usually dispensed in  60  mL amounts. 
When writing a prescription, it is important to include the 
name of the medication and the vehicle of choice to be 
used, the areas of the body the specifi c medication should 
be applied to and how often, the duration of applica-
tion, and the amount to be dispensed with any refi lls, if 
necessary.

Despite the benefi ts that topical corticosteroids produce, 
there are side effects associated with their use, especially 
when used for chronic conditions. The most  common side 
effects include atrophy,  telangiectasias,  striae,  purpura, and 
 rosacea.  Less-common side effects include  hypopigmenta-
tion,  hypertrichosis, steroid  acne, and suppression of the 
  hypothalamic–pituitary–adrenal axis. Systemic absorp-
tion, although rare, is the cause of such axis suppression. 
Generally, the  higher- potency preparations tend to be 
responsible. When topical corticosteroids are prescribed 
and used judiciously, this side effect, as well as others, can 
generally be avoided.
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psoriasis therapies, services and publications, pso-
riasis research, links to similar sites

 n New Zealand  Dermatology Society  Skin Conditions 
Web Page (www.dermnet.org.nz/dnaza.html):  Infor-
mation on more than 90  skin conditions.

 n  VisualDx (www.visualdx.com): A good reference 
with photos of  common and uncommon  skin condi-
tions with a differential builder for unknowns
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Clinical Pearls (continued)

 n  Ointment-based topical steroids provide a better 
emollient effect than do creams, gels,  or lotions.

 n A thin fi lm of water should be used with the 
application of cortisone ointments to minimize 
the amount of ointment used and maximize the 
area to be covered.

 n Proper hydration measures with the use of emol-
lients for routine  skin  care should be done at least 
once, if not twice, per day.

 n Women with  hirsutism, central obesity, and/ or 
menstrual irregularities should be tested for excess 
androgen prior to treatment for  acne.

 n Adequate sunscreen application requires one 
full ounce ( or the amount in a shot glass) for an 
average-sized  adult.

 n Patients with a high number of nevi (25  or more) 
should be assessed yearly  or more frequently by a 
dermatologist due to their increased risk of mela-
noma  ( Olsen,  Carroll, &  Whiteman, 2010).

 n When treating  tinea pedis with topical  antifun-
gals, instruct  patients to continue with twice-a-day 
applications 2 to 3 weeks after  skin is clear.
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D   iabetes mellitus is a disorder of e ndocrine function that 
affects metabolic and circulatory mechanisms. As a chronic 
disease, d    iabetes mellitus is characterized by glucose intol-
erance and distortions in fat metabolism, caused by either 
relative or absolute i nsulin defi ciency. These two kinds of 
i nsulin defi ciency are used to categorize the two primary 
variants of d  iabetes: T ype 1 (formerly called i  nsulin-depen-
dent d  iabetes mellitus [I   DDM]) and T ype 2 (formerly called 
n on-i nsulin-dependent d  iabetes mellitus [N   IDDM]). This 
c hapter focuses on T ype 2 disease, and briefl y covers T ype 1 
disease as well. Discussions dealing with g   estational diabe-
tes; m aturity onset d  iabetes of the y oung (M   ODY), which 
occurs because of genetic defects of the b eta-cells); other 
genetic syndromes associated with d  iabetes (such as D own, 
K  linefelter, and T urner syndromes) , immune-mediated d  ia-
betes; diseases of the exocrine pancreas secondary to pan-
creatic trauma, infection, or disease; and drug- or c hemically 
induced d  iabetes are outside the scope of this c hapter and so 
are not covered.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

Type 1 D  iabetes

Type 1 d  iabetes mellitus (T1DM) r esults from the absence 
of i nsulin secretion from the pancreatic b eta-cells after b eta-
cell destruction by g lutamic acid d ecarboxylase antibodies. 
This is typically mediated through an autoimmune pro-
cess, though it may be idiopathic, with u nknown etiology. 
Idiopathic T1DM lacks an autoimmune cause of b eta-cell 
destruction. Both forms of T1DM  are characterized by the 
absence of i nsulin secretion. All p atients with T1DM are 
prone to k etoacidosis.

Type 2 D  iabetes

Type 2 d  iabetes mellitus (T   2DM) is a polygenic disease 
characterized fi rst by i nsulin resistance, leading to compen-
satory h  yperinsulinemia. At this time in the development 
o  f T2DM, the b lood glucose level is normal, but high lev-
els of circulating i nsulin disrupt lipid metabolism. As the 

resistance increases, compensatory h  yperinsulinemia cannot 
keep up, so the b lood glucose level rises. At levels of 140 
mg/d L or more, the glucose is toxic to the b eta-cells and to 
the sites where i nsulin works. Eventually, absolute h  yper-
insulinemia becomes relative h ypoinsulemia. Exogenous 
i nsulin administration cannot override the body’s in sulin 
resistance at this stage.

Abnormalities in hepatic glucose output are a second-
ary outcome rather than a primary cause of T2DM. Small 
amounts of in sulin prevent hepatic glucose output. Much 
larger amounts of in sulin are required to dispose of po st-
prandial glucose loads. Although increased glucose out-
put can complicate the course of T2   DM, abnormalities in 
hepatic glucose metabolism are reversible with adequate 
disease ma nagement.

This process can continue for some time, even several 
years, before the overt onset of T2DM. Persons at this stage 
of metabolic challenge may have normal glucose tolerance, 
or on ly im  paired glucose tolerance (IG   T). This is an in  sulin-
resistant state, but one for which there is metabolic compen-
sation. Eventually, about 7% of persons with IG   T develop 
T2   DM in the Un  ited States every year. Who will develop 
this disease depends on several often interrelated factors, 
including genetic predisposition, ethnic heritage, overall 
he alth, lifestyle, and (possibly) environmental factors. 

The onset of di  abetes does not end its progression. If 
not diagnosed and adequately treated, T2   DM will inexo-
rably worsen, leading to co mplications and requiring more 
complex an  tidiabetic medication regimens. In this new era 
of obesity combined with an increase in longev ity, pa tients 
frequently see their disease progress through be ta-cell 
destruction, thus bringing endogenous in sulin secretion to a 
grinding, permanent halt.

Yet another problem derived from poor gl ycemic con-
trol is the emergence of no nalcoholic fatty liver disease 
(NA   FLD). Alarmingly, this common form of hepatic dis-
ease is increasing at a ra pid rate in both We stern and no n-
We stern countries. The foremost reason for this trend is, of 
course, the ev er-increasing wo rldwide epidemic of obesity. 
Besides obesity, the prevalence of NA   FLD is also seen in 
T2   DM, dy slipidemia, and in sulin resistance. Other associ-
ated risks include hy popituitarism, hypothyroidism, poly-
cystic ovary syndrome (PC   OS), and hy pogonadism.
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dysfunction ranges from mi croalbuminuria and retinopathy to 
the development of ma crovascular disease, including heart dis-
ease. This is a ci rcuitious process, for a higher resting heart rate 
in pa tients with di  abetes has been associated with the develop-
ment of hypertension, leading to higher pressure gradients on 
the body’s microvasculature. Increased pressure gradients in 
turn underlie changes in the body’s macr ovascular structure, 
underpinning the development of cardiac disease (Acti on in 
Diab  etes and Vasc ular Disease, at http://Clin icalTrials.gov).

 n RETINOPATHY

Glyc emic control affects the incidence of micr ovascu-
lar retinopathies in T1DM as well as macu lopathies in 
T2DM . Micr ovascular changes can in fact be found rela-
tively early in the course of T2DM , when glyc emic control 
is poor. Research suggests that the frequency and incidence 
of retinopathy can be reduced in both T1DM  and T2DM 
with adequate glyc emic control from the time of diag no-
sis (Dep a rtment of Heal th & Huma n Services, Nati onal 
Diab  etes Fact Sheet, 2011). Of further benefi t to vision 
heal th is dilated eye examination at time of diag nosis of 
T2DM   . Dilated eye examination is also imperative within 5 
years of init ial diag nosis of T1DM   . For both type s, annual 
dilated scre  ening examinations serve as the gold standard 
for eye heal th vigilance, with more frequent scre enings 
in those pati ents with either diab  etes type  if p rol iferative 
changes are noted (Ame r  ican Diab  etes Association, 2014).

 n EPID EMIOLOGY

No race, no ethnic grou p, and neither gender can claim 
exemption from diab  etes. Persons of all  lifestyles, vegans or 
carnivores, smokers or not, are affected. Persons younger 
than 25 years who become diabetic are more likely to 
develop T1DM  or, to a lesser extent, MODY   . People older 
than 45 years are more likely to develop T2DM rather 
than T1DM . (Discussion of the increasing development of 
T2DM  among the youn g, including children and adoles-
cents, is outside the focus of this text.)

Overall, prevalence rates for T2DM  have increased 
worl dwide to an increasingly alarming extent. In 2011, there 
were approximately 366  billion people with the disease. By 
2030, it is believed that more than 439 million people will 
be burdened with T2DM  (Olo k  oba et al., 2012; Zimm  et, 
Albe  rti, & Shaw , 2001).

 n DIAG NOSTIC CRITERIA

A suspected diag nosis of diab  etes mandates further investi-
gation by the prim ary care  provider (PCP)  . The PCP  should 
consider a diag nosis of diab  etes when a pati ent presents 
with any of the fi ndings outlined in Tabl e 15.1.

Tissue insensitivity to in sulin is defi nitive of T2   DM and, 
as such, means that glucose uptake by the cell is compro-
mised due to in sulin resistance. The outcome is hyperglyce-
mia, wherein glucose levels can rise to the point of cellular 
toxicity. The normal Kr  ebs cycle becomes diminished or even 
inoperative as cellular energy is compromised, thus decreas-
ing cellular function (M a  suoka & Ch  alasani, 2013). Insulin 
resistance plays a role in the disruption of normal fat metab-
olism, with elevation of total cholesterol levels, lowering of 
hi gh-density lipoprotein cholesterol (HDL-C) levels, undesir-
able elevation of lo  w-density lipoprotein cholesterol (LD   L-C) 
levels, and elevation of serum triglyceride levels. Obesity and 
physical inactivity aggravate this process. Hy  perinsulinemia 
also leads to blood vessel proliferation and, concomitantly, 
damage to vessel intimae. Atherosclerotic occlusion can be 
the end result of this process.

 n PATHOLOGY OF   COMPLICATIONS 
SEEN IN   DIABETES

Oxidative Stress and Antioxidants  in T2DM

Hyperglycemia sets cell walls up for disequilibrium, with 
the result that they undergo lipid  peroxidation and accumu-
lation of its end product,  malondialdehyde. This process of 
lipid  peroxidation is, simply, one of  rancidifi cation, wherein 
reactive oxygen species (i.e., free radicals) are released at a 
rate that exceeds normal antioxidants’ abilities to combat 
them. These free radicals ensure that the cell’s metabolism 
will continue in chaos. Such chaos means that ad enosine 
tr iphosphate (AT  P) formation and enzymatic pathway syn-
thesis of proteins are compromised. Lipid pe roxidation and 
its associated ma londialdehyde accumulation also can turn 
on the protein gl ycation process.

When eu glycemia is restored in T2 DM, reactive oxygen 
species production is reduced to normal. Research suggests 
that eu glycemia not on ly protects against lipid pe roxida-
tion and its consequences, but can minimize or perhaps 
even mitigate the clinical co mplications of di  abetes as well 
(O l  okoba, Ob  ateru, & Ol  okoba, 2012).

 n VASCULAR CHANGES

Data derived from the Action in Diabetes and Vascular 
Disease (AD  VANCE) study have added to growing evidence 
that T2   DM can lead to mi crovascular dysfunction. This 

In nondiabetics, both micro- and macrovascular 
diseases are seen as outcomes of increased serum 
glucose and insulin levels. These elevations com-
monly accompany normal aging, so their monitor-
ing is the key to diabetes prevention in patients 
older than 55 years.

 C L I N I C A L  W A R N I N G :!

http://ClinicalTrials.gov
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FPG, finger prick glucose; IFG, impaired fasting glucose; IGT, impaired glucose 
tolerance; OGTT, oral glucose tolerance test. 
Source: The International Expert Committee (2014).

 n HISTORY AND PHYSICAL EXAMINATION

The PCP’s history and physical examination should be thor-
ough and careful if diabetes is to be diagnosed in a timely 
manner. History and physical data can alert the provider 
that a patient with other risk factors also risks glucose intol-
erance. Glucose intolerance can begin as impairment, but 
carries with it the risk of later overt diabetes. Table 15.2 
presents questions specific to diabetes risk. Table 15.3 lists 
areas for physical examination that are indicated when 
screening for T2DM, as well as when providing ongoing 
care for the patient with diagnosed disease. It is important 
to note that 15% of patients already have evidence of com-
plications at the time of diagnosis; these include retinopathy 
or neuropathy.

 n DIAGNOSTIC STUDIES

As noted in Table 15.1, the means for diagnosing T2DM 
is the hemoglobin A1c. Testing is not recommended for 
T1DM in patients who are healthy and who do not carry 
autoimmune risk. Patients aged 45 years and older should 
be screened for T2DM regardless of whether they are symp-
tomatic. If the results of the screening laboratory test are 
normal, and in the absence of subsequent development of 
risk factors or diabetes symptoms, patients should continue 
to be screened at 3-year intervals, lifelong. More frequent 
testing should be considered in patients who are younger 
than 45 years and who:

 n Are obese (≥l20% of desirable weight, or body mass 
index ≥25 kg/m2)

 n Report a first-degree relative who had diabetes

 n Are members of an ethnic group at high risk of dia-
betes (e.g., Native North American, African, Asian, 
or Hispanic)

 n Were diagnosed with gestational diabetes mellitus or 
delivered a baby over 9 lb

 n Have high blood pressure (≥140/90 mmHg)
 n Have a HDL-C level of 35 mg/dL or less or a triglyc-
eride level of 250 mg/dL or more

 n Were found previously to have either IGT or impaired 
fasting glucose (IFG)

 n Women with polycystic ovary disease

Most cases of diabetes can be diagnosed based on 
the A1c. Because no fasting is needed in order to assess a 
patient’s glycemic status, obtaining the A1c is more con-
venient to patient and clinician alike. The value for diag-
nosis of diabetes is an A1c of 6.5% or greater (American 

TABLE 15.1 Diagnostic Criteria for Diabetes Mellitus

Family history of diabetes? If yes, then T1DM or T2DM, and in 
whom?

Classic symptoms (polydipsia, polyphagia, unexplained weight loss)
Member of an ethnic group having a high incidence of T2DM 

(Native North American, African, Asian, Latino)
Birth weight and, if known, gestational age?
History of gestational diabetes? Of delivering an infant over 9 lb? 

Toxemia? Stillbirth?
Lifestyle stress?
Recent stressful event (positive or negative)?
Weight history (loss or gain)?
Previous history of diabetes treatment? If yes, then diet prescription, 

medications, self-management training? Glucose self-monitoring?
History of complications, including ketoacidosis/hypoglycemia?
Diet (including fluids) for food types, amounts, and how prepared 

for a typical day
Aerobic as well as anerobic exercise, noting type, amount of time, 

and frequency/week
Sleep history (Insomnia? Nightmares/terrors? Obstructive sleep 

apnea?)
Visual changes?
Numbness, tingling, or burning in hands or feet. This is bilateral 

rather than unilateral and, although primarily sensory, can involve 
motor nerve fibers. PN may progress from extreme pain to anes-
thesia and, in more extreme cases, can involve

Muscle weakness progressing to atrophy, with poor hand grasp or 
foot drop

Unexplained indigestion or abdominal pain? Diarrhea?
Infections, including vaginal or urinary tract? Candidiasis?
Interriginous infections/irritations (in skinfold areas)?
Impotence?
Coexistence of chronic disease, including hypertension, endocrine or 

autoimmune disease?
Atherosclerosis risks?
Medications?
Recreational drug use, including tobacco and alcohol (amount and 

frequency)?

TABLE 15.2
History Questions in Screening for Type 2 
Diabetes (Age 18 Years and Above)

A1c ≥6.5% (American Diabetes Association, 2014)
FPG values:

 n FPG <100 mg/dL = normal
 n FPG ≥101 and 125 mg/dL = IFG
 n FPG ≥126 = conditional diagnosis of diabetes

OGTT with 50 g glucose, blood sugars ≥200 mg/dL at 2 hours 
should be investigated using an equivalent 75-g anhydrous 
glucose/water load; 140–200 mg/dL are classified as IGT. OGTT is 
not recommended for routine use.

Random plasma glucose ≥200 mg/dL with symptoms of hyperglyce-
mia or hyperglycemic crisis.

A patient who presents with FPG between 100 and 125 mg/dL can 
be classified as having IFG.

These levels should be reconfirmed on a different day via repeat 
testing in any patient presenting without symptoms of hypergly-
cemia accompanied by acute metabolic decompensation.

PN, polyneuropathy; T1DM, Type 1 diabetes mellitus; T2DM, Type 2 diabetes 
mellitus.
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 n TREATME NT OPTIONS, EXPECTED 
 OUTCOMES, AND COMPR EHENSIVE 
MANAGEMEN T

Treating Diabetes

 T2DM is characterized by consistent elevation of the blood 
glu cose level and includes insulin r esistance. Primary care 
mana gemen t ideally leads to normalization of blood glu cose 
and, if possib le, improved glucose response to endogenous 
insulin i n T2DM. The  goal of treatment  is to control the 
disease and ultimately to prevent or decrease complicat ions 
arising from the damaging effects of chronic hyperglycemia. 
Sound managemen t plans arise from appropriate treatment  
options, and so lead to individualized plans of care that  can 
maximize positive outcomes for a patient.  For this reason, 
the following discussion presents various treatment  options 
appropriate in different clinical circumstances. This discus-
sion is framed by appropriate managemen t plans whose foci 
are optimal outcomes.

Matching Diagnosis to Treatment  
and Managemen t

When symptoms  of polydipsi a, polyuria,  and polyphagi a 
present themselves in the absence of weight loss, current 
diagnostic guidelines support making a clinical diagno-
sis  of T2DM base d on the A1c. A th   reshold of ≥6.5% is 
the current criterion for the diagnosis  of T2DM. If    weight 
loss or other risk factors of autoimmune disease are pres-
ent, consider evaluating insulin p roduction by C-peptide  
level to determine diagnosis  of T1DM (Ame   rican    Diabetes 
  Association, 2014).

When discussing treatment  options with the patient, 
 the effective PCP recog  nizes the importance of ethnic and 
cultural infl uences. This recognition begins before plan-
ning interventions. Food customs and eating rituals differ 
from family to family. Specifi c ethnic or lifestyle habits 
greatly infl uence diet and meal planning. Similarly, cul-
tural beliefs and values surrounding  the body and per-
ceived self-harm  will infl uence the patient’s level of 

  Diabetes   Association, 2010; Internati onal Expert 
Committee, 2009). Because point-of- care test ing methods 
are not yet consistent, their reliability cannot ensure an 
accurate diagnosis . A1c testi  ng must therefore be done 
using a method certifi ed by the National  Glycohemo  globin 
Standardization Program, as  derived from the standard 
set forth by the Diabetes     Control and Complicat  ions Trial 
(DCCT; Ame   rica n   Diabetes   Association, 2010, 2012, 
2014, 2013b).

Table 15.4 presents specifi c laboratory tests to order 
when diabetes   is suspected.

Fasting lipids (total cholesterol, high-density lipoprotein cholesterol, 
triglycerides, and low-density lipoprotein cholesterol)

Serum creatinine
Urinalysis for glucose, ketones, protein, and sediment
Microalbuminuria (timed specimen, or the microalbumin/creatinine 

ratio)
Urine culture if sediment or symptoms indicate need
Thyroid function tests if indicated
Electrocardiogram (establishing a baseline is important; obtain 

other measures if indicated)

TABLE 15.4
Laboratory Evaluation at Suspicion or 
Diagnosis of Diabetes

Height and weight
Blood pressure (may need to obtain orthostatic measurements as 

well)
Eyeground examination (preferably dilated, done by an ophthal-

mologist or licensed optometrist skilled in diabetes assessment) 
for signs of maculopathies and retinopathies. These can include:
 retinal hemorrhages
 scattered hard exudates
 cotton-wool exudates (generally in concert with severe 

 hypertension)
Oral examination (e.g., Candida)
Thyroid auscultation and palpation
Cardiac examination (e.g., S4)
Abdominal examination (e.g., hepatomegaly)
Examination of pulses via palpation and auscultation
Hand and fi nger examination (e.g., Dupuytren’s contracture? Trigger 

fi nger[s]?)
Thorough skin examination (including insulin injection sites if appli-

cable; Acanthosis nigrans?)
Neurological examination, including assessing for a positive 

Romberg sign (sometimes presents as swaying, destabilized 
pattern)

Sensory stimulation changes (peripheral neuropathy and, if indi-
cated by history, abdominal)

Vibratory sense changes (peripheral neuropathy and, if indicated by 
history, abdominal)

Foot examination, looking for evidence of foot ulcers or infection 
not otherwise explained; peripheral neuropathy (PN)

Deep tendon refl ex measurement (may be decreased, especially in 
presence of PN). Absence of ankle refl exes is an early sign

Gait analysis (may be unstable, especially in presence of PN)
If primary or differential diagnosis includes another endocrine 

disorder such as pheochromocytoma, Cushing syndrome, acro-
megaly, hemochromatosis, or pancreatic disease, be aware that 
secondary diabetes can occur in these patients (Olokoba et al., 
2012)

TABLE 15.3
Physical Examination for Type 2 Diabetes 
(Age 18 Years and Above)

The provider who fi nds a fasting plasma glucose 
(FPG) at 126 mg/dL or greater on two different 
occasions in a nonpregnant patient is advised to 
engage the patient in diabetes management.
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to both primary care and specialty providers, support ser-
vices, medication, and supplies.

A certified diabetes educator (CDE) can assist the PCP 
in developing successful intervention strategies for patient 
teaching. The CDE is a nationally accredited role for pro-
fessionals who have completed an extensive course of 
study through the American Diabetes Association. Most 
commonly, the CDE is a professional nurse (either BSN 
or MSN), a physician (MD or DO), a nutritionist (RD), a 
social worker (MSW), or a pharmacist (PharmD). The CDE 
has emerged as the recognized consultant for or provider of 
diabetes education. As a source of knowledge to the patient 
as well as the provider, CDEs are increasingly drawn into 
the patient–provider relationship. CDE services are often 
treated as reimbursable by third-party payers. Further 
information about CDEs as a resource is provided in the 
“Community Resources” section of this chapter.

Whether the sources of information and teaching are 
the provider, a CDE, or a combination of both profes-
sionals, it is important that information be given that 
will support the patient in managing his or her care in a 
systematic manner. This information includes but is not  
limited to:

 n Understanding the rationale for glycohemoglobin 
(GHB) testing

 n The relationship of meal planning, food, and exercise 
control to glycemic control

 n SMBG
 n Mode of action and side effects of medications
 n Sick-day management
 n Signs and symptoms of hypo- and hyperglycemia and 
their management

 n Possible acute and chronic complications

Taken as a whole, this information constitutes the sur-
vival skills for the person with diabetes. The following dis-
cussion focuses on each of these content areas that providers 
and patients need to understand for successful management 
of diabetes.

GHB Testing

GHB testing helps the provider to determine a patient’s 
blood glucose level for the 100 to 120 days before test-
ing. A minor hemoglobin, GHB constitutes only 4% to 
8% of the total hemoglobin. There are three components 
of GHB that are said to be glycosylated: A1a, A1b, and 
A1c. Hemoglobin A1c is the most commonly measured 
GHB. GHB analysis is useful because this component of 
the red blood cell’s hemoglobin combines with some of 
the bloodstream’s glucose load. This process is called gly-
cosylation and is irreversible. In other words, how high 
a patient’s GHB level is depends on how much glucose 
was available in the bloodstream over the preceding 60 
to 90 days. This determination is only an average of that 
glucose level, though, because red blood cells undergo a 
constant cycle of old cell destruction and new cell genera-
tion (Desai, 2009).

participation in self-monitoring and medical therapies. 
The PCP must inquire about and respect cultural influ-
ences, customs, beliefs, and values. This perspective is 
especially important when a patient’s cultural, religious, 
or ethnic background, or even lifestyle, differs from that 
of the provider.

Developments in self-care education and pharma-
ceutical advances have revolutionized the potential for 
healthy outcomes for people with diabetes. The Diabetes 
Complications and Control Trial (1993a, cited in American 
Diabetes Association, 2011, 2012, 2013, 2014) provided 
firm evidence that optimal control of blood glucose, defined 
as A1c of 6.5% or less, can delay or prevent long-term com-
plications of diabetes. Furthermore, any level of improved 
control will decrease complication rates.

The purpose of this section is to present the most cur-
rent standards of practice in a clear and practical way. 
This information can be used to frame a plan of care 
that helps the patient with diabetes to obtain optimal 
metabolic control. Hyperglycemia must be eliminated to 
control the progression of diabetes as well as to delay or 
prevent complications, including micro- and macrovas-
cular problems. These two problems are discussed later 
in this chapter.

Goals of Diabetes Management

The immediate treatment goals in diabetes management 
include the achievement of optimal glycemic control based 
on an A1c of 6.5% or less and the absence of hypoglycemic 
episodes requiring assistance to treat. The overall goals of 
diabetic management are also dual: correction of metabolic 
irregularities and prevention of micro- and macrovascular 
complications.

Achievement of these goals depends on maintaining the 
target blood glucose level. If frequent high and low blood 
sugar levels are encountered in the face of desirable A1c, 
efforts must be made to smooth out glycemic control. Self-
monitoring of blood glucose (SMBG) is critical to the suc-
cess of this effort. SMBG and other components of diabetes 
management are discussed after the following section, as 
lifestyle assessment is an important first step in managing 
blood glucose.

Lifestyle Assessment and Intervention

The importance of understanding the patient’s activities of 
daily life cannot be overstated. Included in this assessment 
are meal planning, hours of sleep and activity, and varia-
tions in activities on a day-to-day, weekly, and seasonal 
basis. The provider also needs to assess the patient’s educa-
tional level, employment, household, and potential for com-
munity support. Cultural and ethnic practices and religious 
beliefs may play an important role in health decisions, food 
choices, times for ritual fasting, and celebrations. Family 
habits and customs also may affect the patient’s self-man-
agement of diabetes. Ascertaining insurance status is impor-
tant, as this often determines whether the patient has access 
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The provi der should keep in mind that meal planning for 
the patient with diabete s includes 10  % to 20% protein but 
not <0.8 g/kg/d, and no more than 10% saturated fats. Note 
that fat amounts may have to be adjusted downward if the 
lipid profi le  indicates a cardiovascular risk. The rest of the 
day’s calories should be derived from monounsaturated fats 
and complex carbohydrates. Both soluble and insoluble fi bers 
should be consumed, and 20 to 35 g of soluble fi bers should 
be eaten. Cholesterol intake should not exceed 300 mg/d 
(American Diabetes As s  ociation,   2011).

 n COMMON MYTHS IN DIABETIC 
MEAL PLANNING

There are at least three myths about food and diabetes man-
agement t   hat shoul d be dispelled:

Myth 1: “Diabetes is a sugar d  isease. People with diabe-
tes cannot eat s  ugar.” In fact, diabetes is an insuli  n disease. 
Suga rs such as sucrose, fructose, maltose, and so on are only 
food stuffs that  may affect the blood glucose level.  As part 
of a balanced meal plan, different forms of sugar can be 
incorporated into a meal plan to add variety.

Myth 2: “All persons with diab etes must have a   bed-
time snack.” This myth is a holdover from the era when 
crude, long-acting insulins  were used. T hese insulins exerted 
unpr edictable peak actions; thus, it was deemed necessary 
to provide the patient with a hearty  snack at bedtime. This 
myth pervades much of health care, contribu ting to  fasting 
hyperglycemia both at home and in the hospital. Hepatic 

Refer to Table 15.5 for spec ifi c conditions that can affect 
GHB levels. GHB lev   els also can   be increased or decreased 
by several conditions. Before making a fi nal assessment of 
the GHB status of a pat   ient, the provid er should be aware of 
the coexistence of any  of the states described in Table 15.6.

Meal Planning

Because “diet” is an emotionally charged and negative word, 
the concept of a meal plan is easier to accept and discuss. 
Many people plan their meals; people do not have to have  a 
chronic disease to plan ahead for food. Meal planning is an 
important skill for patient learning. T he provider must keep 
in mind that the primary goal of meal planning is control of 
blood sugar and lipid levels. Many patients can accomplish 
optimal glycemic control through planning meals, in com-
bin ation with medications and act ivity. Planning includes 
meal composition, preparation methods , portion size, and 
condiments added. The provider should ask specifi c ques-
tions about favorite foods and about any food allergies or 
sensitivities, such as lactose intolerance.

INCREASED LEVELS

New diabetes
Poor diabetic control
Chronic renal failure
Hemodialysis
Iron-defi ciency anemia
Splenectomy
Pregnancy

DECREASED LEVELS

Hemolytic anemia (due to increase in red cell turnover)
Other hemoglobinopathies (due to decreased number of red blood cells)

TABLE 15.6
Conditions That Can Cause Increased or 
Decreased Glycohemoglobin Levels

Low values can occur with:
Sickle cell anemia
Chronic renal failure
Pregnancy 

False elevations can occur whenever the lifespan of the red cell is 
lengthened, as in thalassemia

TABLE 15.5
Conditions That Interfere With 
Glycohemoglobin Determination

Clinical Pearls
 n The  GHB should be assay  ed at least twice per year, 

although every 3 months is preferable, particularly 
in unstable or uncontrolled patients (American 
 Diabetes  A  ssociatio  n, 2011, 2014).

Clinical Pearls
 n Wei ght loss is a secondary target, and not easily 

sustained. In teaching meal planning, the provider 
should fi rst aim at what can be done realistically to 
aid the patient in self-man aging glyce mic control. 
V ery modest reductions i n weight (3–10 lb) often 
yield dramatic improvements in glycemic control.

Clinical Pearls
 n All patients on pharmacological therapy should 

keep some form of sugar at the bedside in case of 
overnight hypoglycemic symptoms. Easily stored 
sugars include glucose tablets and glucose gel.

 n Bedtime snacks are indicated in persons who 
need extra calories to maintain weight or if gly-
cogen storage is limited, as in liver disease. These 
patients are prone to overnight hypoglycemia 
and may require a snack containing some mixed 
nutrients (e.g., 8 oz of 1% or skim milk and a slice 
of whole-grain bread/toast with 0.5 oz of low/
no-fat cheese).
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provider and patient  alike and may help providers work 
with patients  toward initiating and sustaining stage 4.

Walking is an excellen t form of exercise  that is low in 
cost and easy to initiate in patients  without neuropat hic 
impingement. Walking 45 to 60 minutes each day is optimal 
and should be undertaken at least 6 but preferably 7 days 
a week (America n   Association of Clinical  Endocrinologists, 
2009).

Meal planning must be linked to daily activities. Some 
persons require an altered meal plan or different doses of 
medicati ons if their  activities vary widely, such as the week-
end athlete who sits in front of a computer Monday t hrough 
Friday a nd is active on Saturday  and Sunday.

 All patients  who take insulin  (especially in T1DM) 
sh ould take special care whe n exercising. SMBG is   manda-
tor y for determining the need for extra calories before an 
activity. If the blood gl ucose level is <100 mg/dL, then  a 
pre-exer cise  snack should be eaten that contains 20 to 25 g 

glucose output is maximal during the night, so additional 
caloric substrate is generally not required. Extra calories 
can lead to excessive weight gain.

Myth 3: “ ‘Un sweetened’ and ‘no added sugar’ are the s ame 
as ‘sugar- free.’ ” All sugars, including fructose, can acutely 
elevate blood sugar levels. So-call ed “unsweet ened” juice c an 
deliver 20 to 30 g of carbohydrate in the form of fructose per 
8-oz se rving. This is nearly half the amount of a formal glu-
cose tolerance test, which would raise the blood g lucose of a 
person with diabete  s to over 200 mg/dL. “Un sweetened” and 
“sugar-f ree” are not the sam e. Sugar-f ree foods provide few 
calories from carbohydrate (generally <4 calories per serving). 
Teach patient s that any ingredient ending in “-ose” on  a food 
label means that it contains a form of sugar.

Activity and Exercis e

Exercise can have positive effects on glucose control across 
the lifespan. Exercise is the missing link in the diabete  s plan 
of care. E xercise can overcome or reverse many common 
mistakes in meal planning and eating patterns. Moving from 
the theoretical recognition of its importance to the daily 
practice of exercis e is one of the most challenging tasks in 
clinical practice. Prochas ka and Norcross (1996) provide a 
model f or understanding this barrier:

 n Stage 1: Precont  emplation. The person is uninterested 
in changing a behavior.

 n Stage 2: Contemp lation. The person is now interested 
in changing, but is not doing anything to act on this 
interest.

 n Stage 3: Prepara tion. The person is now interested in 
change and is acting on this interest occasionally.

 n Stage 4: Initial  action.  The person is now beginning a 
regular  routine.

The PCP mus t be aware that the patient’s participa-
tion in exercise  (or lack thereof) may fi t within the confi nes 
of this model. T his awareness can prevent frustration for 

Juice and crackers are not recommended for bed-
time consumption. Snacks containing only carbohy-
drate will provide only short-term fuel and, in fact, 
can potentiate higher blood glucose levels. Adding 
high-fat foods such as peanut butter may contrib-
ute to fasting hyperglycemia and general lipid 
excess in adults. Fats are not metabolized rapidly 
enough to prevent short-term hypoglycemia.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Encourage a nonexercising or rarely exercising patient 

to approach exercise as a stepwise progression.

The provider needs to instruct the patient that 
exercise can alter the rate of insulin absorption. The 
patient should take care not to use any anatomic 
site for insulin injection that is used in exercis-
ing. For example, a runner or walker should avoid 
injecting the thigh before exercising. Because 
everyone responds differently to exercise, some 
patients may require insulin adjustments, whereas 
others may not.

A cardiac stress test or cardiology evaluation 
should be done in nonexercisers older than 40 years 
and in those with other cardiac risk factors. Refer to 
Chapter 8 for information about stress testing and 
exercise and cardiac disease.

Patients who have neuropathy or retinopa-
thy should be taught to be very selective in their 
exercise routines and other activities in which they 
participate. Those with peripheral neuropathy will 
be safer using a treadmill than walking or run-
ning outside, where the terrain may be uneven or 
fraught with potential foot hazards. Patients with 
pre-proliferative and proliferative retinopathy 
should avoid all activities that increase intraocular 
pressure. These include weight-lifting and arm 
wrestling. Activities of daily living such as lifting or 
moving objects (e.g., grocery bags, furniture) also 
increase the risk of ophthalmic injury. Isometric 
exercise should be practiced only if the patient has 
had proper breath training.

All patients who undertake an exercise program 
or activities should be advised of the importance of 
careful foot evaluation before and after the activ-
ity. They should also be encouraged to use proper 
equipment and footwear, and to replace them 
when needed.

 C L I N I C A L  W A R N I N G :!
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Sound clinical judgment is the hallmark of providing 
safe and effective health c are. Th e PCP must  assess e ach 
patient  on an individual, case-by- case basis. In organizing 
the patient’s assessment and treatment  plan, the provider 
should keep in mind the patient’s stage of insulin re sis-
tance, glucose toxicity, and ability to produce insulin.

A ll patients w ith T1DM will  require insulin. O thers 
who require insulin in clude patients w ith beta-cell  dam-
age (if not com plete destruction) secondary to surgery or 
exposure to some toxins, including certain medication s. 
Patients who have blood gluc ose levels exceeding 200 mg/
dL, or A1c  >9% ma   y also require temporary or lifelong 
i  nsulin th erapy. B eta-cells  can shut down when  they are 
exposed to prolonged high glucose levels. This process is 
referred to as glucose toxicity. It is important to remember 
that some patients w ith T2DM can b ecome extremely ill, 
with or without hyperglycemic hyperosmol ar  syndrome or 
diabetic k  etoacidos is (DKA) state   s. These patients u sually 
present over a period of weeks to months, and are often 
older than 30 years. They may have a history of obesity. 
Prolonged hyperglycemia can mean that this patient ma y 
present with marked weight loss. Persons with T2DM of 
ma ny years’ duration can also experience deterioration of 
beta-cell f unction, eventually requiring complete insulin 
rep lacement (American D i  abetes As  sociation, 2014).

of carbohydrate. This snack proportion should be repeated 
after 30 minutes of exercise . If the blood gl ucose level is 100 
to 250 mg/dL, then  exercise  without snacking is probably 
safe. The patient  should be instructed to check the urine for 
ketones  if the b lood gl ucose level exceeds 250 mg/dL. If t he 
urine is positive for ketones,  the patient  should delay exer-
cise . The rationale for this delay is that inadequate levels of 
insulin  in an exercising person with diabetes   will result in an 
increased blood gl ucose level.

Home Glucose Monitoring

The American  Diabetes   Association (2014) r ecommends that 
all pati ents  who take insulin  also self-mon itor their blood 
gl ucose levels. This activity is especially important in all preg-
 nant women wh o have diabetes  , regardless of the type . The 
provider should encourage SMBG in    patients  with unstable 
disease, those with a tendency toward hypoglyc emia that 
occurs without forewarning, those with T2DM who  are tak-
ing antidiab etic medication and whose glycemic  control is 
tight, and in cases of ketoacid osis history. Whether T1DM 
or  T2DM, al l pati ents  who manage their disease via intensive 
insulin  regimens must use SMBG as    part of their th erapy. 
This latter group in cludes those who use an insulin  pump or 
who self-inj ect their insulin  multiple times daily.

Ideal SMBG mon  itoring regimens will vary in each indi-
vidual patient.  Recommended times to test SMBG rea   dings 
include prior to meals and snacks, 2 hours af ter meals, at 
bedtime, prior to exercise , and whenever the patient  may 
suspect low blood sugars. These readings give the most use-
ful information about glucose control. Patients on insulin 
 may use these values to adjust therapy.  Patients without 
insulin  can use these readings to determine where to target 
future therapy  and identify meals that cause extreme glucose 
fl uctuations.

There are many glucomet ers available. Package inserts 
provide excellen t explanations on how to obtain a specimen 
and how to use the meter for its analysis and interpreta-
tion. Patients should be encouraged to bring their meters 
to the provider for one-on-o ne support and teaching about 
specimen collection and meter use. CDEs als o are a good 
resource f or up-to-da te information related to meter choice 
and use.

Beginning Antidiab  etic Medication

Food manageme nt and exercise  may be enough for glycemic  
control in some patients  with T2DM. Ac hievement of opti-
mal blood sugar control usually requires antidiab etic medica-
tion. The previous discussion on meal planning, exercise , and 
SMBG ser   ves as the foundation to beginning a medication 
regimen. However,  medications alone cannot create opti-
mal blood sugar levels in those with diabetes  . For those who 
require medication, these modalities must be thought of as a 
threefold prescriptio n. Together, they can assist the patient 
 in maintaining the glucose profi le close to normal, or at least 
within optimal ranges at any given point in time.

D iabetes Therapies: Insulin

The  purpose of all diabete s th  erapies is to achieve glycemic 
co ntrol as close to normal as possible withou t hypoglyce-
mi a. Insulin may be required for the maintenance of life 
or for  the patient’s level of wellness. Thus, insulin must  be 
prescribed in a proactive ma nner that directly involves the 

The patient with T1DM requires insulin at all times, 
and will have additional insulin requirements at 
times of illness and fasting. Withholding insulin in 
a person with T1DM who is vomiting can be a fatal 
mistake. Lack of insulin in T1DM allows the liver to 
produce ketones, precipitating illness and nausea 
and risking DKA.

The patient with T2DM will require insulin when 
ill or if the blood sugar level is very high. Insulin 
absence in T2DM (for whatever reason) will prevent 
the movement of nutrients to tissues. This will 
precipitate metabolic acidosis. Metabolic acidosis 
results from a lack of insulin in the hepatocyte, 
thus altering a metabolic pathway whose outcome 
is ketone production. Low doses of insulin are 
required to reverse this pathway. Increases in insu-
lin dosage in persons taking insulin will be required 
at times of illness or fasting. Guidelines for these 
adjustments are discussed under sick-day manage-
ment later in this chapter.
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patient in d ecision making and management.  By anticipating 
peaks and troughs of blood glucos e levels based on lifestyle 
assessments and, ideally, home glucose monitoring results, 
the  provider can work with the patient to a chieve smoother 
glycemic con trol. Insulin adjustments should be made after 
a pattern of insulin resp onse is clear. Adjustments are gener-
ally made over a period of 3 or more days, within the context 
of a patient’s diet, glucose levels, and exercise mana gement. 
O nce a dose is established,  teaching, guidance, and support 
for self-administ ration of insulin must  be provided. These 
activities can be done by a member of the health care t eam 
who  is skilled in teaching this content. Individual insulin 
dose  requirement will change over time as seasons of the 
year, activity level, dietary intake, personal metabolic rate, 
and physical and mental stress fl uctuate.

Traditionally, insulin came  from either beef or pork 
sources, whic h had the potential to  elicit an antibody 
response in humans. Due to the safety concerns and 
improvements in technology, manufacturers in the United 
States   discontinued production of all beef and  pork insu-
lin sourc es and n ow use only recombin ant DNA produc-
tio  n technology. Insulin is available in either U-100 or 
U-50 0, 100 or  500 units/mL, respectiv ely, in the United 
States  . U-500 regular  insul in is av ailable for insulin-resis-
  tant individuals who require signifi cantly large doses of 
insulin to co ntrol their blood sugars. All other insulins 
are  only availabl e in the U-100 strengt h in t he United 
States  . Short-acting  insulin was a vailable in an inhalation 
formulation for a short time, but was removed from the 
market after poor uptake and acceptance by patients and 
 providers.

Insulin is often categorized by the onset, peak, and dura-
tion of action of eac h preparation.  These characteristics are 
determined by the ability of insulin to be  absorbed into the 
bloodstream after subcutaneous  injection, travel to the site 
of action, and i nteraction with insulin recep tors (Tibaldi, 
2012   ).

Table 15.7 lists prescribing information for the insulin 
prepa rations that are most widely available. Table 15.8 
outlines methods for teaching insulin self-  administ ration 
with an insulin vial  and syringe. Tabl e 15.9 describes 
methods for teaching insulin self-  administ ration with an 
insulin pen.

Insulin Dosing

Patients with T1DM require  full insulin repla cement with 
exogenous insulin, as th ere is no more insulin produ ction 
from the pancreas. Full insulin repla cement needs vary per 
patient, with  most patients star ted on initial insul in doses  of 
0.5 to 1 units/kg total daily dose (TDD). Patient    with more 
insulin resis tance will need higher doses, such as patients 
with  a mixed T1DM with ins ulin resis tance. The TDD is 
divide  d into 50% basal (background) insuli n, and  50% 
bolus (mealtime) insulin, furt her divided into injections 
prior to three meals daily. Preferred regimens use either 
insulin glarg ine or i nsulin detem ir as th e background insu-
lin , plus  rapid-acting  insulin (insu lin aspar t, gluli  sine, or  

lispro) for t  he bolus insulin doses  three times daily before 
meals. Patient SMBG readings   are then used to determine 
the need for insulin adjus tments. To address elevated (or 
low) FPG readings,    adjust the basal insulin. To a ddress 
elevated (or low) postprandial  blood glucose  measurements 
or premeal blood  glucose  (BG) measurements at later meals 
in the day, adjust the insulin injec tion at the immediately 
preceding meal.

Patients with T2DM are ofte n maintained on oral anti-
hyperglyc emic agents and use insulin in ad dition to the oral 
agents. Typical starting doses for T2DM pati ents    are  0.2 
units/kg in once daily basal (background) insuli n in ad dition 
to oral agents, and titrated to optimal SMBG control.    Bolus 
insulin with  meals is added if needed for  better BG control 
la  ter in the day or after meals.

Clinical Pearls
 n Try to adjust insulin by 10% to 20% of TDD at a 

time using the patient’s SMBGs to determine which 
injection to add or subtract units of insulin.

 n Because it is diffi cult to control and can affect the 
rest of the day’s glycemic levels, target the fasting 
glucose fi rst.

 n If the patient has not taken insulin before, begin 
with a TDD dose of 0.2 to 1.0 units/kg divided into 
multiple daily injections in the proportions out-
lined in Table 15.10.

The use of any short-acting insulin (such as regular) 
before bed is dangerous and generally should not 
be prescribed. Rapid-acting insulin is only used at 
bedtime for correctional doses, based on a patient’s 
elevated bedtime blood glucose, and only if 
instructed by the health care provider. If overnight 
hypoglycemia is a concern, a mid-sleep awakening 
for SMBG (3 a.m.) may be useful for safeguarding 
against hypoglycemia.

Hyperglycemia can cause transient or per-
manent visual blurring. Patients must be certain 
that they are administering the correct dose. If 
the provider and patient determine that visual, 
special learning, or self-management needs exist, 
then a CDE or a provider from a diabetes spe-
cialty practice group should be consulted. Either 
of these professionals can provide information 
and teaching about possible alternative insulin 
delivery systems or assistive devices. These include 
information about syringe magnifi ers for enlarg-
ing the calibration, and insulin pens with memory 
functions to remind patients what doses were 
injected.
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Types of Insulin ITABLE 15.7

 
 
INSULIN TYPE

 
 
SOURCE

 
(MANUFACTURER)/ 
BRAND NAME

 
ONSET AND PEAK 
EFFECTIVENESS

USUAL 
DURATION OF 
ACTION

 
AVAILABLE  
PREPARATIONS

 
ROOM TEMPERATURE 
EXPIRATION

Rapid-Acting

Aspart Insulin analog (Novo Nordisk) Novolog 15 min/40–50 min 3–5 hours Insulin pen—3 mL
Vial—10 mL
Pen cartridge—3 mL

28 days

Glulisine Insulin analog (Sanofi-Aventis) Apidra 20 min/30–60 min 1–5 hours Insulin pen—3 mL
Vial—10 mL
Pen cartridge—3 mL

28 days

Lispro Insulin analog (Lilly) Humalog 15–30 min/30–90 
min

3–5 hours Insulin pen—3 mL
Vial—10 mL
Pen cartridge—3 mL

28 days

Short-Acting

Regular Recombinant 
DNA

(Lilly) Humulin R (available in 
U-100 and U-500)

(Novo Nordisk) Novolin R

U-100—30–60 
min/2.5–5 hr

U-500—30–60 
min/2.5–5 hr

U-100—8–12 
hours

U-500—up to 
24 hours

U-100—10 mL vial
U-500—20 mL vial
10 mL vial

28 days
30 days

Intermediate-Acting

Neutral Protamine 
Hagedorn (NPH)

Recombinant 
DNA

(Lilly) Humulin N (Novo 
Nordisk) Novolin N

1–4 hr/6–10 hr 10–16 Vial—10 mL; prefilled pen— 
3 mL

Vial—10 mL

Vial—28 days; 
pen—14 days

30 days
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Long-Acting

Glargine Insulin analog (Sanofi-Aventis) Lantus 1.5 hr/none 24 hours Vial—10 mL; prefilled pen— 
3 mL; pen cartridge

28 days

Detemir Insulin analog (Novo Nordisk) Levemir 1–2 hr/6–8 hr 16–24 hours Vial—10 mL; prefilled pen— 
3 mL

42 days

Mixtures

NPH/Regular 
(70%/30%)

Recombinant 
DNA

(Lilly) Humulin 70/30; (Novo 
Nordisk) Novolin 70/30

30–60 minutes 10–16 hours Vial—10 mL; prefilled pen— 
3 mL

Vial—10 mL

Vial—28 days; pen—
10 days; 30 days

NPH/Regular 
(50%/50%)

Recombinant 
DNA

(Lilly) Humulin 50/50 30–60 minutes 10–16 hours Vial—10 mL 28 days

Aspart protamine 
suspension/Aspart 
(70%/30%)

Insulin analog (Novo Nordisk) Novolog Mix 
70/30

15 minutes 12 hours Vial—10 mL; prefilled pen— 
3 mL

Vial—28 days; 
pen—14 days

Neutral protamine 
lispro/Lispro 
(75%/25%)

Insulin analog (Lilly) Humalog Mix 75/25 15–30 min/2.5 hr 12–24 hours Vial—10 mL; prefilled pen— 
3 mL

Vial—28 days; 
pen—10 days

Neutral protamine 
lispro/Lispro 
(50%/50%)

Insulin analog (Lilly) Humalog Mix 50/50 15–30 min/2.5 hr 12–24 hours Vial—10 mL; prefilled pen— 
3 mL

Vial—28 days; 
pen—10 days
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Correctional Doses

Sometimes additional, “correctional,” insulin is needed 
to augment the scheduled daily doses of insulin. Short- or 
rapid-acting insulin preparations can be used to correct high 

glucose concentrations. Planning how much correctional 
insulin to prescribe depends on several factors, including the 
patient’s sensitivity to insulin, meal planning, and exercise 
patterns. Correctional insulin is generally given based on a 
patient’s insulin sensitivity factor (ISF), determined based 
on the TDD of insulin and type of insulin used. An ISF tells  
the patient and provider how many mg/dL of blood glucose 
each unit of insulin will lower. An ISF of 30 means that 1 
unit of insulin will lower the patient’s blood glucose by 30 
mg/dL. For regular insulin, ISF = 1,500/TDD, and for rapid-
acting insulin, ISF = 1,800/TDD.

Carbohydrate Ratio

Patients on multiple daily injections with frequent changes 
in their insulin needs or meals are often prescribed an 

Use the smallest-caliber needle available (currently 31-gauge for 
syringes).

Use a low-dose syringe, with a dose indicator line gauged at most 1 
unit per line.

1-mL, ½-mL, and 3/10-mL syringes are available for U-100 insulin 
injection. 3/10-mL syringes are used for children and for insulin-
sensitive adults taking small dosages.

Syringe needle sizes are 6 mm (15/64”), 8 mm (5/16”), and 12.7 mm (½”).
Assure the patient that the very small-gauged, silicon-coated needle 

will make insulin administration easier and virtually painless.
Teach administration using a magnifying device if the patient 

requires help seeing the lines on the syringe. Encourage magnifier 
use at home for this patient.

For all new, unused bottles of cloudy insulins (NPH or mixed insulins 
ONLY), agitate vigorously to loosen storage-induced sedimen-
tation by gently rolling the bottle between the hands before 
administration to avoid foaming.

Keeping the bottle on a flat surface, wipe off the top of the bottle 
(unless brand new) with a clean alcohol wipe.

Draw up air into the syringe in an amount that equals that of insu-
lin to be withdrawn, put the needle into the bottle’s diaphragm, 
and inject the air into the bottle.

Keeping the needle in place, invert the bottle while supporting the 
syringe.

Keeping the needle below the insulin’s surface, pull back on the 
plunger to fill the syringe with insulin in the amount equal to the 
previously injected air.

Carefully observe for air bubbles and, if seen, tap out. Gently pull 
back and forth on the plunger while moving the needle’s bevel 
out of the insulin to push air out, and then moving it back under 
when pulling more insulin in. Alternate this with tapping, thus 
helping to dislodge stubborn bubbles.

Select site in an area with subcutaneous fat; preferred sites include 
abdomen, thighs, and back of upper arms.

Clean the area with an alcohol swab and let the area dry.
Hold the area secure (but do not pinch the skin away from the 

body),
Hold the barrel straight out, like a pencil (or at a 45° angle if emaci-

ated), and quickly thrust needle bevel side up into site.
Check for blood by gently withdrawing the plunger very slightly 

and, if none, inject insulin by pressing the plunger down with firm 
pressure at a constant rate.

Release the skin and withdraw needle.
Discard the syringe in a sharps container or other hard plastic 

container.
Teach injection-site management to prevent alterations in insulin 

absorption, as well as lipohypertrophy. Sites should be chosen 
to ensure uniformity of insulin uptake, including exercise. Site 
rotation should be done within the same anatomic region. An 
ideal site is the abdomen, which is also one that is least affected 
by exercise.

TABLE 15.8
Insulin Self-Administration With Insulin 
Vial and Syringe

TABLE 15.9
Insulin Self-Administration With  
Insulin Pen

Use the smallest-caliber needle available (currently 32 gauge for 
pen needles).

Pen needle sizes are 4 mm (5/32”), 5 mm (3/16”), 8 mm (5/16”), and 
12.7 mm (½”).

Assure the patient that the very small-gauged, silicon-coated needle 
will make insulin administration easier and virtually painless.

Remove the cap from the insulin pen and wipe rubber stopper with 
alcohol prior to use.

Remove the paper backing from the pen needle, push the pen needle 
onto the insulin pen, and twist clockwise until tight.

Pull off the outer cover from the needle and set it aside for later use.
Pull off the inner cover from the needle, exposing the needle, and 

dispose of this inner cover.
Prime the insulin pen by dialing the end of the pen to two units and 

pressing the end of the pen to shoot some insulin into the air, or 
create bubbles of insulin on the needle tip. If you do not see any 
insulin drops on the pen needle after priming, try a new needle. 
If nondelivery continues, there may be a problem with the pen or 
the assembly.

Dial the insulin dose on the insulin pen.
Select site in an area with subcutaneous fat; preferred sites include 

abdomen, thighs, and back of upper arms.
Clean the area with an alcohol swab and let the area dry.
Hold the area secure (but do not pinch the skin away from the body),
Hold the pen at a 90° angle from the skin (or at a 45° angle if ema-

ciated), and quickly thrust the needle into the site.
Press the end of the pen barrel all the way down with firm, consis-

tent pressure to inject the insulin into the skin.
Count to 10 after injecting while the needle is still in the skin.
Release the skin and withdraw the needle.
Put the outer needle cap back on the needle and use this cap to remove 

the needle.
Discard the needle and the needle cap in a sharps container or other 

hard plastic container.
Put the pen cap back on the pen and store in a cool, dry, safe place.
Teach injection site management to prevent alterations in insulin 

absorption, as well as lipohypertrophy. Sites should be chosen to 
ensure uniformity of insulin uptake, including exercise. Site rotation 
should be done within the same anatomic region. An ideal site is 
the abdomen, which is also one that is least affected by exercise.

NPH, Neutral Protamine Hagedorn.
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insulin-to-carbohydr  ate ratio. This ratio estimates the grams 
 of carbohydrat es that 1 unit of insulin is able to c over in an 
individual patient. To estimate  a fi rst-time insulin-t o-carbo-
hydr ate ratio, use the estimation 500/TDD.  Alternatively, 
   the general rule of 1 unit of insulin per 15 g car bohydrates 
i s often used as an initial carbohydrate  ratio. After the ini-
tial estimation,  postpran dial SMBG sh ould  be measu  red 
and the carbohydrate ratio adjusted based on the patient’s 
own readings. Some patients may require  a more sensitive 
insulin-to-carbohydra  te ratio in the morning than in the 
e vening, or vice versa.

Over the past 10 years, several new agents have become 
available that can control blood sugar with little or no risk 
of hypoglycemia. This ha s made it both reasonable and safe 
to achieve near-normal A1c value s in many pa   tients who 
previous ly would have required insulin.

The choice o f which oral agent to prescribe for a particu-
lar patient is based on m any factors. Age, adiposity or lean-
ness, lipid levels, blood pressure, and degree of hyperglycemia 
are some of the important considerations to bear in mind.

SULFONYLUREAS

Sulfony lureas increas e beta-cell insulin sec retion thr ough 
closure of ATP-sensitive potassi   um channels. They are usu-
ally well tolerated. Major side effects include hypoglyce-
mia and, rar ely, allergic reactions. Because they are highly 
protein-bound, sulfon ylureas have re latively long durations 
of action. Sulfonylureas  are app ropriately used in leaner 
persons with moderate hyperglycemi a and can produce 
blood sugar lowering in both fasting (60–70 mg/dL) and 
post prandial l evels, w ith  an average A1c reduction of 1.5% 
   to 2% as monotherapy. Hypoglyce  mia is possible with all 
sulfonylureas but  is l ess likely with the newer second-gen-
eration agen ts, such as glyburide, glipizide,  or glimepir ide, 

For a man weighing 76 kg, prescribe 38 units of synthetic insulin/
day (0.5 units/kg) for full insulin replacement.

To divide the dose, give one half of long-acting insulin (e.g., insulin 
detemir or glargine) and one half of rapid-acting regular. This 
would be approximately 19 units of insulin glargine and 19 units 
of rapid-acting insulin for the man weighing 76 kg.

This dose can now be divided over the day as follows: 6 units of 
insulin aspart, administered 15 minutes before breakfast; 6 units 
of insulin aspart, administered 15 minutes before lunch; 6 units 
of insulin aspart, administered 15 minutes before dinner; and 20 
units of insulin glargine taken at bedtime.

This TDD is usually small enough that the patient new to insulin 
therapy will be able to avoid hypoglycemia. Therefore, this 
dose will usually have to be adjusted upward based on SMBG 
measurements.

An alternative would be to give the patient insulin NPH and insulin 
regular in a combination 70/30 NPH/Regular mixture, divided into 
two doses with two thirds (25 units) given 30 minutes before 
breakfast and one third (13 units) given 30 minutes before din-
ner. This plan would require the patient to be very strict on meal 
times to keep the injections approximately 12 hours apart and 
make sure to eat midday when the NPH will be working at its 
peak effi cacy. It also does not allow for an individualized dose 
adjustment based on the patient’s SMBG readings, as the insulin 
is in a premixed concentration; thus the amount of both insulins 
must be adjusted together.

For a T2DM patient adding insulin to oral medications, starting with 
0.2 units/kg of basal insulin only, in addition to oral medica-
tions, is recommended. The dose will usually have to be adjusted 
upward based on SMBGs.

TABLE 15.10
A Plan for Prescribing Insulin for 
the First Time

 Exercise information related to glycemic monitoring,  diet, 
and insulin prescription  is provided  in Table 15.11.

Oral Agents in T2DM

Oral antidiabeti c agents c  an be very effective in the patient 
with T2DM who  has some end ogenous insulin capacity. 
The se agents are prescribed at diagnosis in many pat ients, 
or when die t and exercise have not cor rected hyperglycemia. 

NPH, Neutral Protamine Hagedorn; SMBG, self-monitoring of blood glucose; 
TDD, total daily dose.

Clinical Pearls
 n When the FPG is 200 mg/dL or greater, consider 

either delaying the meal to 60 minutes after injec-
tion of regular insulin (rather than the more usual 
20 to 30 minutes), or use rapid-acting insulin whose 
onset of action is closer to 15 to 30 minutes than 
the approximately 60 minutes for regular insulin 
(see Table 15.7).

 n If the preprandial glucose level is <60 to 70 mg/dL, 
decrease the premeal dose of insulin by half, and give 
it immediately before eating. This meal has to include 
at least 10 g of glucose if the SMBG was <50 mg/dL.

 n If correctional-dose insulin is required for 3 or 
more days at the same meal, add the amount of 
correctional-dose units of regular or rapid-acting 
insulin to the premeal insulin dose at the meal 
preceding the elevated reading. For example, if 
predinner readings were consistently high and 
required 4 units correctional-dose insulin 3 days 
in a row, increase the prelunch insulin dose by 
4 units to prevent the blood sugar from rising 
before dinner.

 n For patients on multiple daily injections of insulin 
with frequent self-adjustment of doses, if further 
insulin intensifi cation is necessary, consider the use 
of an insulin pump for continuous insulin infusion. 
For best results, consult a medical practitioner 
familiar with managing insulin pump therapy.

 n Increase the dose of mealtime insulin by 10% to 
20% for every additional 20 g of carbohydrate 
ingested (e.g., birthday, holiday). Decrease the dose 
by 10% to 20% if the meal is smaller than usual. Give 
these instructions to patients in units of insulin, not 
percentages.
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than with  the fi rst-generation drugs , such as tolbutamide 
or chlorpr opamide. There  are fewer side effects associated 
with second-generation sulf onylureas.

Most su lfonylureas require  a dosage adjustment or 
are not recommended for use in renal impairment due to 
accumulation of metabolites and prolonged hypoglycemia. 
Lower st arting doses are recommended in elderly patients 
or those with  compromised renal or hepatic function.

Sulfonylureas have a l imited duration of use. As pancre-
atic beta-cell function dec lines, secondary failure with sul-
fonylureas occurs.  Some patients may experienc e primary 
failure with poor glucose response (<30 mg/dL blood glucose 
lower ing ), an indicator of poor beta-cell function at  the ini-
tiation of treatment. These agent s are also often ineffective at 
extremely high glucose levels when the pancreatic beta-cells 
are unable  to respond to the sulfonylureas’ stimuli  to pro-
duce more insulin, a concept refe rred to as glucose toxicity. 
As blood glucose is lowere d with other agents, beta-cells are 
able to respond and sulfonylureas may be us ed.

SHORT-ACTING INSULIN   SECRETAG OGUES ( GLINIDES )

Short-acting   insulin se cretag ogues ( glinides) produce insu-
l  in secretion from  the pancreatic beta-cells similar to t he 
sulfonyl ureas, but they  require the presence of glucose to 
stimulate insulin secretion. Repa glinide and nategli nide are 
dosed w ith meals to take advantage of the glucose-depen-
dent mecha nism of action, and as the gluc ose levels reduce 
to normal, stimulation of insulin secretion decre ases. These 
agents are rapidly absorbed and have a short half-life, in 
addition  to th e short duration of action. Effi cacy of gli nides 
is primarily s  een in the reduction of postprandial glucose 
ex curs ions, with modest A1c-lowering eff ects of approxi-
mately 0.8%. Adding either agent to a sulfonylurea will not 
produce additional improvement in glycemic control.

Hypog lycemia is the main side effect noted with these 
agents, although it is less than that of the sulfonylureas 
due to th e glucose-dependent mecha nism of action. Weight 
gain is  reported with these agents, although it is minimal 
(1–3 kg).

BIGUANIDES

Biguanides en hance the i nsulin sensitivity of b oth hepatic 
and muscle cells, which increases the uptake of insulin into 
the cells f rom the bloodstream. Biguanides also decrease  
hepatic glucose production, but have no direct effect on the 
pancreatic beta-cells. The only big uanide available  in t he 
United States is metform  in, which has bee n used clinically 
for more than 50 years, but was approved by the Food and 
Drug Administra  tion (FDA) in 1995. Metformin’s effi cacy 
con sistently produces A1c lowering by 1.5% to 2   %, and 
reduces FPG by 60 to 80 mg/dL, ev   en in the presence  of 
extremely high blood glucose. Metformin  also has favora ble 
effects on lipid levels, reducing triglycerides and LDL-C, 
while increasing H     DL-C. Although metformin    is associated 
w ith minimal weight loss, it is one of the few oral antidia-
betic agents that   does not cause weight gain.

Side effects with metformin are typically l imited to gas-
trointestinal disturba nces, including abdominal discomfort, 
stomach upset, and/or diarrhea. These effects are usually 
mild and transient, and can be minimized by taking the 
medication on a full stomach, increasing the dose very 
slowly, or using extended-release formulations. Interference 
with vitamin B12 absorption and metall ic taste have also 
been reported with metformin use, though these effects are  
uncommon. Due to its mechanism, hypoglycemia is not a 
con cern with metformin monotherapy, al though if  used 
with other agents  that cause hypoglycemia, metformin u se 
may increas e the risk of hypoglycemia. In rare cas es, lac-
tic acidosis has been reported in association with biguanide 
use. These inst ances usually occurred in the presence of 
other conditions that could place a patient at risk of lac-
tic  acidosis, including congestive heart failure,  severe lung 
disease, hypoxic states, shock, or septicemia. Additionally, 
renal impairment increases the risk of lactic acidosis, and 
metformin is contraindica ted in patients with SCr  >1.5 m g/
dL in men an   d >1.4 mg/dL  in women. Elderly pati ents w ith 
reduced mus cle mass and age >80 years should be s tarted on 

SMBG before, during, and after exercise.
If SMBG >240 mg/dL before exercise, the patient should not 

exercise. Because high glycemic levels indicate severe low insulin 
bioavailability, the patient is at increased risk of hyperglycemia 
secondary to exercise.

If elevated SMBG, inject regular insulin into abdomen 30 min-
utes before, or rapid-acting insulin 15 minutes before, to avoid 
increased absorption.

If planning moderate exercise (e.g., 30–45 minutes of bicycling or 
jogging), decrease the preceding insulin dose by 30–50%. Then 
if SMBG is normal or low just before activity, add a 10- to 15-g 
carbohydrate snack.

Anyone whose glycogen stores may be low is at risk of hypogly-
cemia during and immediately after exercise. These patients 
include anyone who takes in 800 or less calories/day, those on a 
low-carbohydrate diet of <10 g/d, and alcoholics.

Hypoglycemic risk is greater for patients on insulin than for those 
taking sulfonylureas or other oral medications. Diet-only therapy 
is generally not a risk for hypoglycemia from exercise.

Postexercise hypoglycemia is a special risk after prolonged exercise, 
such as day-long hiking. Carbohydrate must be increased for 
that day. SMBG should be done during the night to monitor for 
postexercise nocturnal hypoglycemia, which can occur 8–15 
hours later.

Patients with severe proliferative retinopathy or retinal hemorrhage 
must avoid activities that will subject them to jarring, such as 
jogging, strenuous walking, horseback riding, skiing, bicycling, or 
aerobic dance. Any exercise that requires moving the head below 
waist level must also be avoided.

TABLE 15.11
Managing Metabolic Requirements, 
Medications, and Exercise

SMBG, self-monitoring of blood glucose.

Patients with a known sulfa allergy should be care-
fully evaluated before beginning therapy, to avoid 
an allergic response.
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metformin cautiously at low doses. Due to the risk of acute 
renal failure with intravenous dye procedures, metformin 
should be withheld starting the day of the procedure and 
resumed after 2 to 3 days, pending documentation of nor-
mal renal function.

Metformin is the only antihyperglycemic agent proven 
to reduce the risk of total mortality. It reduced all-cause 
mortality and the risk of stroke in the United Kingdom 
Prospective Diabetes Study (UKPDS) versus treatment 
with sulfonylureas or insulin, and reduced diabetes-related 
death and myocardial infarctions versus the conventional 
treatment arm (UKPDS Group, 1998). These significant 
outcomes and its generic availability contribute to the rec-
ommendation to use metformin as the first-line agent for all 
T2DM patients upon diagnosis unless there is a contraindi-
cation to use. It is also a particularly good choice in obese 
patients with hyperlipidemia.

ALPHA-GLUCOSIDASE INHIBITORS

Alpha-glucosidase inhibitors (acarbose, miglitol) are a rea-
sonable choice in mild hyperglycemia, especially in T2DM 
when the patient’s diet is rich in carbohydrates. Their pri-
mary mode of action is to decrease carbohydrate absorp-
tion from the gastrointestinal tract. This means that there is 
a decrease in the normal postprandial glucose rise because 
glucose digestion is slowed. Efficacy is modest, with aver-
age decreases in A1c of 0.3% to 1%. These drugs are help-
ful for patients whose FPGs are close to normal but whose 
postprandial glucose levels are elevated. Adverse effects 
are limited to the gastrointestinal intolerance, including 
flatulence, bloating, abdominal discomfort, and diarrhea. 
Although these adverse effects greatly limit the use of these 
agents, they may be decreased through slow titration and 
diet management. Because these agents do not enhance 
insulin secretion, they do not cause hypoglycemia if used 
as monotherapy, even if the patient is fasting. However, 
if a patient is on another agent that may cause hypogly-
cemia and develops symptoms of low BG, oral glucose is 
necessary to raise blood glucose, as these agents inhibit the 
absorption of more complex sugar molecules. Their abil-
ity to enhance glycemic control is additive, making them 
a reasonable addition to an existing regimen, especially if 
postprandial glycemic control is refractory.

THIAZOLIDINEDIONES

Thiazolidinediones (TZDs or glitazones) are used in the 
treatment of T2DM to enhance insulin sensitivity in muscle, 
liver, and fat tissues. They do not increase insulin secretion 
and are effective only in patients who are insulin resistant. 
These patients include those who are obese, hyperinsulin-
ized, hypertensive, or hyperlipidemic. Pioglitazone (Actos) 
and rosiglitazone (Avandia) may reduce A1c by approxi-
mately 1.5% and FPG levels by 60 to 70 mg/dL at maxi-
mal doses given over 6 months. Efficacy has a slow onset 
that may take 3 to 4 months to see maximal effect and is 
dependent on sufficient insulin levels in the body, either 

from endogenous or exogenous sources. Lipid levels are 
also affected by TZDs, with pioglitazone reducing triglycer-
ides, and rosiglitazone raising LDL-C concentrations; both 
agents raise HDL-C.

The first TZD approved in the United States, trogli-
tazone, was removed from the market due to hepatotoxicity 
that resulted in multiple deaths. Since that time, piogli-
tazone and rosiglitazone were both approved by the FDA 
with no evidence of hepatotoxicity, but liver enzymes are 
still recommended monitoring parameters. There is also 
no hypoglycemia associated with TZD use unless used in 
combination with other agents that may cause hypogly-
cemia. Other adverse effects of TZDs include weight gain 
and edema. These agents have been linked to an increase 
in fracture rate, and pioglitazone has been associated with 
an increased risk of bladder cancer after 1 year of use 
(see   www.fda.gov/safety/medwatch/safetyinformation/ 
safetyalertsforhumanmedicalproducts/ucm226257.htm).

Both agents are contraindicated in New York Heart 
Association Class III and IV heart failure and should be used 
with great caution in patients with Class I and II heart fail-
ure or other underlying cardiac disease. Rosiglitazone has 
been shown to have an increased risk of heart failure devel-
opment, although no increase in death, while pioglitazone 
showed a reduction in the combined end point of mortality, 
myocardial infarction, and stroke in the PROactive study. 
Due to the side-effect profile of the TZDs, these agents are 
not recommended to be used in combination with insulin. 
Appropriate screening of patients who may benefit from 
TZD use is important to ensure that there is no increased 
risk of negative outcomes.

DIPEPTIDYL PEPTIDASE-4 INHIBITORS

Dipeptidyl peptidase-4 (DPP4) inhibitors are a newer class of 
anti-hyperglycemic medications approved for patients with 
T2DM. The first agent, sitagliptin (Januvia), was approved 
in 2006, with saxagliptin (Onglyza), linagliptin (Tradjenta), 
and alogliptin (Nesina) following in 2009, 2011, and 2013, 
respectively. These agents lower blood glucose by inhibiting 
the DPP4 enzyme in the intestines that breaks down endog-
enous glucagon-like peptide-1 (GLP1) within 2 minutes of 
secretion. By inhibiting the breakdown of GLP1, these medi-
cations allow the endogenous incretin hormones to exert 
their actions for a longer duration of time. Incretin hormones 
lower blood sugar by producing glucose-dependent insulin 
secretion from the pancreas; decreasing postmeal glucose 
production from the liver; increasing satiety in the brain, 
which decreases food intake; and decreasing gastric empty-
ing from the stomach, which reduces the postmeal glucose 
surge into the bloodstream. These agents lower postprandial 
glucose levels primarily with a modest reduction in FBG, 
with an average A1c reduction between 0.6% and 0.9%.

Adverse effects of the DPP4 inhibitors include diarrhea, 
upper respiratory tract infections, and headache, but are 
commonly well tolerated. Hypoglycemia is not seen unless 
combined with another agent that causes hypoglycemia. 
There have also been reports of acute pancreatitis when 

http://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm226257.htm
http://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/ucm226257.htm
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using these agents; thus, caution should be used. Sitagliptan, 
saxagliptan, and alogliptin all require dosage adjustments 
in renal insufficiency. These agents are often combined with 
metformin or a secretagogue and have shown their best effi-
cacy when used in recently diagnosed T2DM patients.

CENTRAL-ACTING DOPAMINE AGONIST

The central-acting dopamine agonist, bromocriptine 
(Cycloset), was approved by the FDA in 2009 as a new 
quick-release formulation for the treatment of T2DM as 
monotherapy or in combination with other oral agents 
when administered with a meal within 2 hours of waking. 
Bromocriptine works centrally to reset hypothalamic centers 
that regulate postprandial insulin-mediated glucose and lipid 
metabolism. This results in a reduction in postprandial hyper-
glycemia and reduction in hyperlipidemia, and an overall 
reduction in A1c of approximately 0.6% to 0.7%. Adverse 
effects seen with this quick-release formulation include head-
ache, nausea, rhinitis, constipation, and dizziness.

BILE ACID SEQUESTRANT

A bile acid sequestrant, colesevelam (Welchol), received FDA 
approval for treatment of T2DM in addition to diet, exercise, 
and other antidiabetic medications in 2008. Colesevelam 
binds bile acids in the intestines and inhibits their absorption, 
leading to a reduction in LDL-C and increase in HDL-C and, 
to a minimal extent, triglycerides. The mechanism for reduc-
tion in blood glucose is unknown but is thought to be related 
to the binding capacity in the intestines. Evidence shows 
modest A1c reductions of 0.4% when added to traditional 
oral therapies. Constipation and dyspepsia are the main 
adverse effects seen in clinical trials, though hypoglycemia, 
myalgias, and hypertriglyceridemia have also been reported. 
Colesevelam also inhibits absorption of fat-soluble vitamins 
(A, D, E, and K), and thus may lead to malabsorption and 
complications with associated conditions. This medication 
may be a good option for patients already on antidiabetic 
and antihyperlipidemic agents who are not reaching their 
glycemic or lipid goals with current therapy.

SODIUM–GLUCOSE COTRANSPORTER 2

A sodium–glucose cotransporter 2 (SGLT2), canagliflozin, 
was approved by the FDA in 2013 and is the first agent 
in this novel class of medications to block the reabsorp-
tion of glucose by the kidney, thereby increasing urinary 
glucose excretion and decreasing blood glucose concentra-
tion in patients with T2DM; it may inhibit intestinal glucose 
absorption as well (Polidori). Canagliflozin has been shown 
to reduce A1c by 0.7% to 1% when used as monotherapy 
or in combination with metformin in clinical trials (Cefalu 
et al., 2013; Rosenstock et al., 2012). Adverse effects include 
increase in urinary tract infections in women, increase in 
serum creatinine, volume depletion resulting in hypoten-
sion, dizziness, and transient increases in potassium, mag-
nesium, phosphate, and hemoglobin. Hypoglycemia is not 

a concern in patients on canagliflozin monotherapy, though 
it does occur in patients on other medications that cause 
hypoglycemia. Because SGLT2 medications have a unique 
mechanism, these medications may be a good choice for 
combination therapy in patients on other antidiabetic medi-
cations, including insulin.

Additional Antihyperglycemic  
Medications for Diabetes

GLP1 AGONISTS

GLP1 agonists are synthetic versions of the endogenous 
incretin hormone GLP1. The endogenous forms are 
degraded by the DPP4 enzyme within 2 minutes of secretion, 
but the exogenous forms in exenatide (Byetta, Bydureon) 
and liraglutide (Victoza) are longer acting and reach higher 
receptor activity. These exogenous GLP1 agonists bind to 
GLP1 receptors in the brain, pancreas, stomach, and liver 
to increase satiety, enhance glucose-dependent insulin 
secretion, slow gastric emptying, and suppress postpran-
dial glucagon secretion in the presence of elevated glucose 
concentrations. Average A1c reductions are approximately 
0.9% to 1.1% and are dependent on baseline A1c, with 
greater glycemic reduction in patients with higher starting 
glucose concentrations and A1c measurements. A once-
weekly extended-release version of exenatide (Bydureon) 
produces A1c reductions of approximately 1.6% with fewer 
gastrointestinal side effects than the immediate-release ver-
sion. These medications also reduce body weight, with an 
average weight loss of 1 to 3 kg, by increasing satiety and 
slowing gastric emptying, leading to patients consuming less 
calories at meals.

Adverse effects are mostly limited to the gastrointesti-
nal tract and include nausea, vomiting, and diarrhea, which 
occur in up to 40% of patients but appear to decrease over 
time. Titrating doses slowly may reduce the occurrence of 
these side effects. These agents have also been associated 
with increased incidence of acute pancreatitis. Additionally, 
liraglutide has a black box warning about thyroid C-cell 
tumors, though no signal for C-cell tumors in humans has 
been noted. Hypoglycemia is not associated with exenatide 
or liraglutide therapy alone, but may be enhanced if these 
agents are combined with other antidiabetic agents that 
cause hypoglycemia.

AMYLINOMIMETIC AGENT

An amylinomimetic agent, pramlintide (Symlim), is used in 
T1DM or T2DM currently treated with insulin, and is par-
ticularly effective in T1DM patients. Pramlintide is a syn-
thetic version of amylin, which is naturally secreted from 
the pancreatic beta-cells along with insulin. This secretion 
is absent in patients with T1DM, and severely diminished 
in patients with T2DM. Administration of pramlintide in 
addition to insulin reduces postprandial hyperglycemia 
by slowing gastric emptying, reducing postprandial gluca-
gon secretion, and reducing appetite. Glycemic control is 
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unable to tolerate combining such dosages with insulin, 
or their blood suga r levels may remain resistant to gly-
cemic control despite the se and dietary and exercise 
efforts. Furthermor e, some persons with T2DM may 
have progressed to  the point where they no longer have 
suffi cient beta-cell capability for end ogenous insulin pro-
duction. In these  instances, insulin as monotherapy may 
b e tried.

In   these patients, once-daily basal i nsulin can be initi-
ated wit h or without the addition of mealtime bolus insulin. 
Follow the same gui delines for insu lin prescription as prev i-
ously desc ribed.

 n PROBLEMS ASSOCIATED 
WITH INSULIN THERAPY

Weight Gain,  Dawn Ph enomenon, 
and Somogyi  Effect

Sometimes the    foregoing plan works so well that the patient 
with excellent glyce mic control b egins to g ain weight. This 
weight gain may exceed desirable limits. Discern whether 
the patient is also experiencing  some low blood sugar lev-
els or a signifi cantly increased appetite. This is the time to 
adjust some of the pharmacological therapy that may be 
causing  the hypoglycemia and increased a ppetite, and thus 
the undesired weight gain.

Alternatively, some patients may experience vari-
 ances in their glycemic control despite a s trong manage-
ment plan. Both the da wn phenomenon and the Somo gyi 
effect can prove cha   llenging to achieving glycemic con-
trol. The Somogy i effect is suspected   when the patient’s 
glycemic log shows bedtime no rmoglycemia, 3 a.m. 
hypogly cemia, and rebo  und prebreakfast hyperglycemia. 
T his may be a result of too much insulin overnight; thus, 
t o reduce the hyperglycemia before breakfast, the basal 
insulin or evening Neutral Pr otamine Hagedorn (N   PH) 
dose must be reduced. Elevated postbreakfast hyper-
glycemia t hat is refractory to treatment can also be a 
conse quence of nocturnal hypoglycemia, and may be 
symp tomatic of insulin resistance. Similarly , the dawn 
effect is suspected when the 3 a.m. SMBG is euglycemic, 
bu  t hyperglycemia  is then demonstrated between 4 and 
8 a.m.

modest,  with A1c reductions  of 0.4% to 0  .6% and limited 
weight reductions of 0.5 to 1.4 kg. Adverse effects include 
hypoglycemia and na usea. Insulin doses should be red uced 
when pramlintide is started.

Cho osing Medication Therapy for Diabetes

Choosi ng a medicat  ion for treatment of T2DM may be a 
 complicated p  rocess. Glycemic goals should be es tablished 
with a patient  at fi rst diagnosis  and reevaluated a s the clin-
ical  picture changes. Based on the glycemic goal and the 
patie nt’s current glycemic control, multiple d ifferent agents 
may be appropriate. Metformin is usually indicat ed for fi rst-
line treatment in all patients wi th T2DM at di agno sis, along 
wit h meal p lanning and exercise. For patients requi ring 
dual oral  agents at diagnosis, or unable to achi eve glycemic 
control with metfor min and lifestyle modi fi cations alone, 
consider adding a sulfonylurea, thiazolidinedione, dipepti-
dy  l-peptidase 4 inhib  itor, or alpha glucosidase inhibitor  to 
met formin therapy. For overw eight pati ents, glucagon-like 
pept ide-1 agon  ists or DPP4 i nhibitors   may be more     ben-
efi   cial due to their potential weight-loss or wei ght-neutral 
effects. If A1c at diagnosis is >3% abov  e the g lycemic goal, 
con sider init iating once-daily basal insulin plus metformin 
as in itial treatme nt, as no com bination  of just oral agents is 
likely to achieve glycemic control in such pat ients.

The major classes o f noninsulin agents and prescr ibi ng 
information are summarized in Table 15.12. This is not an 
 exhaustive presentation of each agent. As with all medica-
tions, consult the  package insert or a recent pharmacothera-
peutic text for  more detailed prescribing information.

Com bining Oral Agents With Insulin

Just as not all pati ents with T2DM can b e ma naged with die t 
and exercise alone, so too not a ll will be able to achieve  ade-
quate blood sugar control with the addition of oral agents. 
When multiple oral agents have been tried without success, 
or A1c is >10% or the patient is unlikely to a   chieve goal 
A1c with oral agents alone,    it may be time to add insulin to 
the regimen. A va riety of regimens are possible: once-daily 
basal insulin injection added to m etformin monotherapy, or 
to  a combina tion of metformin, alpha glucosidase  inhibitor,  
or DP P-4 inhibitor. The goal of    this approach is to con-
trol basal insulin needs with the exoge nous insulin delivery. 
Mealtime g lycemic control is managed  with the oral agents. 
If glycemic goals are not achie ved, adding bolus or mealtime 
insulin to this regimen is o ften the next step. Alternatively, 
switching to intensive insulin therapy when oral ag ents fai l 
to achieve adequate glycemic control may be the  best thera-
peutic option, especially in patients who are insulinopen ic 
rather than in sulin resistant.

Insulin a  s Monotherapy in T2DM

Not all   patients can to lerate co mbin ing oral agents, or 
maximal doses of certain oral agents. They may also be 

Clinical Pearls
 n Patients whose glycemic management proves chal-

lenging may benefi t from referral to a diabetes 
specialty practice for consultation.

 n Doses of medications and even the medications 
themselves are rarely static in diabetes therapy .



TABLE 15.12 Non-Insulin Antihyperglycemic Agents

 
DRUG/STRENGTH

 
DOSE

MEAN HALF-
LIFE (HOURS)

DURATION 
(HOURS)

 
NOTES

Secretagogues

Chloropropamide (Diabenese) 100 
mg, 250 mg

0.1–0.5 g PO daily 35 24–72 Do not prescribe if risk of hyperglycemia is enhanced, as in renal 
failure, or in the case of decreased protein or energy stores. It 
has the highest frequency of side effects of sulfas. Should not be 
prescribed for elderly. Is associated with alcohol-induced flushing; 
warn about this side effect.

Acetohexamide (Dymelor) 250 
mg, 500 mg

0.25–1.5 g PO daily or in divided 
doses b.i.d.

6 12–18 Caution in elderly in renal disease

Tolazamide (Tolinase) 100 mg, 
250 mg, 500 mg

0.2–1 g PO daily or in divided 
doses b.i.d.

7 12–24 Renal failure may cause metabolites to accumulate

Tolbutamide (Orinase) 250 mg, 
500 mg

0.05–3 g PO in divided doses b.i.d. 
or t.i.d.

7 6–12 Shortest-acting of this class

Glipizide (Glucotrol) 5 mg, 10 mg 2.5–40 mg PO daily given in 
divided doses b.i.d.

3 12–24 Take 30 minutes before meals. Adverse reactions range from dizzi-
ness to leukopenia, thrombocytopenia, mild anemia, hypoglyce-
mia, dilutional hyponatremia, nausea, vomiting, urticaria, facial 
flushing, constipation, epigastric fullness, heartburn, weakness, 
and paresthesia. Not recommended if CrCl <10 mL/min.

Doses >20 mg daily give no increased efficacy.

Glipizide extended release 
(Glucotrol XL) 2.5 mg, 5 mg, 10 
mg, 20 mg

5–20 mg PO daily 4–12 24 Same as above

Glyburide (DiaBeta, Micronase) 
1.25 mg, 2.5 mg, 5 mg

1.25–20 mg PO daily given in 
divided doses b.i.d. before 
breakfast and supper

4–13 12–24 Initially dose with breakfast, then increase to b.i.d. before meals. 
Caution in elderly, renal failure (CrCl <50), intestinal blockage; use 
with caution in patients tending to hypoglycemia. Adverse reac-
tions resemble those for other sulfonylureas. Divide doses >10 mg 
to maximum 20 mg/d.

Micronized/glyburide (Glynase) 
1.5 mg, 3 mg, 6 mg

1.0–12 mg PO daily 4 24 Same as for glyburide. Divide doses >6 mg. Equal control, but better 
absorption for micronized form.

Glimepiride (Amaryl) 1 mg, 2 mg, 
4 mg

Initially 1–2 PO mg daily with 
breakfast or first main meal of day. 
Followed by gradual increases to 
a maximum of 8 mg daily. Most 
common maintenance dose ranges 
from 1 to 4 mg

5 24 Dose increase after reaching initial 2-mg dose should be based on 
serum glucose response at no more than 1–2 mg at 1- to 2-week 
intervals.

Adverse reactions resemble those for other sulfonylureas. In renal and 
hepatic insufficiency, start with 1 mg daily. No dosage adjustment needed 
in elderly, but recommended start with 1 mg and increase carefully.

Not recommended if CrCl <30 mL/min.
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Repaglinide (Prandin) 0.5 mg, 1 mg, 
2 mg

0.5–4 mg PO t.i.d., taken 15 minutes 
before meals

1 4 Similar to sulfonylurea, though insulin production is glucose depen-
dent, thus produces insulin when needed (i.e., at mealtime). May 
dose up to four times daily if eating four meals. Adverse effects 
include hypoglycemia and weight gain.

Nateglinide (Starlix) 60 mg, 120 mg 60–120 mg PO t.i.d. before meals 1.5 6 Similar to repaglinide.

Biguanides

Metformin (Glucophage) 500 mg, 
850 mg, 1,000 mg

500–2,550 mg PO daily in divided 
doses b.i.d. or t.i.d. Start with 500 
mg once daily and titrate to b.i.d, 
within 1 week to minimize adverse 
effects

6–17 6–12 Avoid in anyone lacking normal renal function (SCr>1.5 in men, >1.4 
in women), in hypotension, hypoxemia, or if predisposed to lactic 
acidosis (e.g., ETOH, caution in congestive heart failure). Discontinue 
before dye-cast studies or in dehydration. Take at the completion of 
a full meal for fewer GI adverse effects.

Metformin extended release (Gluco-
phage XR, Fortamet, Glumetza) 
500 mg, 750 mg, 1,000 mg

500–2,000 mg PO daily 24 Similar to metformin with fewer GI adverse effects and less frequent 
dosing

Alpha-Glucosidase Inhibitors

Acarbose (Precose) 25 mg, 50 mg, 
100 mg

Recommended initial dose is 25 mg 
PO t.i.d., gradually titrate up to 
50–100 mg t.i.d. chewed with first 
bite of meal. Alternatively, can 
start with 25 mg/d at largest meal 
(usually supper) for 1 week, then 
increase each week by 25 mg to a 
maximum of 100 mg t.i.d. chewed 
with first bite of each meal. This 
seems to decrease Gl symptoms.

2 3 The major side effect is flatulence secondary to bacterial action in the 
colon on undigested carbohydrates. Base dosing changes on 1 hour 
postprandial blood sugar. Goal is to decrease this and bring HbA1C 
into therapeutic range. Benefits include no hypoglycemia or weight 
change effects, as well as decrease in postprandial insulin secretion 
and in triglyceride/cholesterol levels in fasting plasma glucose (FPG). 
Contraindicated in bowel disease, ketoacidosis, any condition that 
may be worsened by gas formation. See package insert for other, 
less-common adverse effects.

Miglitol (Glyset) 25 mg, 50 mg,  
100 mg

25–100 mg PO t.i.d. with meals. Start 
with 25 mg t.i.d. or 25 mg once 
daily to minimize G1 symptoms 
and gradually increase to t.i.d. 
Take orally t.i.d. with first bite of 
each main meal.

About 2 Should not cause hypoglycemia when used as monotherapy. Its effect 
is additive when used with a sulfonylurea. Contraindications same 
as for acarbose, as are side effects.

Rosiglitazone (Avandia) 2 mg, 4 mg, 
8 mg

4–8 mg PO daily, or in divided doses 
b.i.d. (maximum 8 mg daily)

3–4 24 Efficacy is slow-onset, and maximal glycemic lowering may not be seen 
until 3–4 months of therapy. Avoid use in patients with any symp-
tomatic heart failure. Do not combine with insulin. Adverse effects 
include weight gain, edema, congestive heart failure, and possibly 
fractures.

(continued)
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TABLE 15.12 Non-Insulin Antihyperglycemic Agents (continued)

 
DRUG/STRENGTH

 
DOSE

MEAN HALF-
LIFE (HOURS)

DURATION 
(HOURS)

 
NOTES

Pioglitazone (Actos) 15 mg, 30 mg, 
45 mg

15–45 mg PO daily. Start with 15 or 
30 mg daily and increase by 15 
mg daily if inadequate glucose 
response after several weeks

3–7 >24 Efficacy is slow-onset, and maximal glycemic lowering may not be 
seen until 3–4 months of therapy. Monitor for signs and symptoms 
of heart failure. Adverse effects include weight gain, edema, heart 
failure, and possibly fractures. Associated with an increased risk of 
bladder cancer after 1-year exposure.

Dipeptidyl-Peptidase 4 Inhibitors

Sitagliptin (Januvia) 25 mg, 50 mg, 
100 mg

100 mg PO daily in most patients 12 >24 Approved for use with other oral diabetes agents and insulin. Should 
not cause hypoglycemia when used as monotherapy.

Adverse effects are minimal, with headache, nasopharyngitis, and 
upper respiratory tract infections most common, but not cause for 
discontinuation. Requires renal adjustment, CrCL 30–50 mL/min to 
50 mg daily; CrCl <30 mL/min to 25 mg daily.

Saxagliptin (Onglyza) 2.5 mg, 5 mg 2.5–5 mg PO daily; use 2.5 mg if 
coadministered with a strong CYP 
3A4/5 inhibitor

2–3 24 Approved for use in combination with other oral diabetes agents and 
insulin. Should not cause hypoglycemia when used as monotherapy. 
Adverse effects include hypersensitivity reactions, abdominal pain, 
vomiting, and headache. Required renal adjustment, CrCl ≤50 mL/
min use 2.5 mg daily.

Linagliptin (Tradjenta) 5 mg 5 mg PO daily 12 >100 Approved for use as monotherapy or in combination with other diabe-
tes medications, including insulin. Should not cause hypoglycemia 
when used as monotherapy. Adverse effects are minimal, and include 
headache, nasopharyngitis, arthralgia, and back pain. No renal dose 
adjustment necessary.

Alogliptin 6.25 mg, 12.5 mg, 25 mg 25 mg PO daily in most patients 21 >24 Approved for use as monotherapy or in combination with other diabe-
tes medications, including insulin. Adverse effects include hypogly-
cemia when used in combination with other agents, pharyngitis and 
upper respiratory infections. Required renal dose adjustment, CrCl 
30–59 mL/min—12.5 mg daily; CrCl <30 mL/min—6.25 mg daily.

Central Dopamine Agonist

Bromocriptine, quick release 
(Cycloset) 0.8 mg

0.8–4.8 mg PO daily. Initial dose is 
0.8 mg daily, increased by 0.8 mg 
weekly as tolerated to the usual 
dose 1.6–4.8 mg daily

6 6 Administer dose within 2 hours of waking. Cycloset differs from previ-
ously available Parlodel (bromocriptine) in its quick release that 
provides peak concentrations within 60 minutes. Adverse effects 
include nausea, asthenia, constipation, dizziness, and rhinitis. Should 
not cause hypoglycemia as monotherapy.
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Bile Acid Sequestrant

Colesevelam (Welchol) 625 mg tab-
let; 3.75 g powder for suspension

3 tablets (1.875 g/dose) PO b.i.d. or 
6 tablets (3.75 g) PO daily; 1.875 
g packet PO b.i.d. or one 3.75 g 
packet PO daily—each dissolved 
in 4—8 oz of water, fruit juice, or 
diet soda

Not absorbed Not absorbed Administer all doses with a meal. Onset of glycemic-lowering effect 
seen in 4–6 weeks, full glycemic-lowering effect seen in 12–18 
weeks. Adverse effects include constipation, dyspepsia, nausea, 
hypertriglyceridemia, and minimal hypoglycemia (when used in 
combination). Approved for use in combination with most other oral 
antidiabetic agents.

Sodium-Glucose CO-Transporter 2 (SGLT2)

Canagliflozin (Invokana) 100 mg, 
300 mg

Initial dose is 100 mg PO daily, 
increased to 300 mg PO daily if 
needed for additional glycemic 
control

10–13 >24 hours Required renal dose adjustment, patients with estimated glomeru-
lar filtration rate (eGFR) 45 to <60 mL/min/1.73 m2 should use 
maximum dose 100 mg daily. Contraindicated in patients with eGFR 
<45 mL/min/1.73 m2. Genitourinary infections are the most common 
adverse effect in females. Other adverse effects include hyperkale-
mia and renal insufficiency.

Glucagon-Like Peptide-1 (GLP1) Agonists

Exenatide (Byetta) 5 mcg, 10 mcg 5–10 mcg SC b.i.d. Initial dose is 5 
mcg SC b.i.d., within 60 minutes 
prior to a meal, increased to 10 
mcg SC b.i.d. after 1 month if 
needed for glucose control

2.4 6 Approved in combination with oral antidiabetic agents or basal insulin. 
Major adverse effects include nausea, vomiting, diarrhea, constipa-
tion, and hypoglycemia. Serious adverse effects include an associa-
tion with acute pancreatitis. Not recommended for use in patients 
with CrCl <30 mL/min. Causes modest weight loss (~3 kg).

Exenatide, extended release 
(Bydureon) 2 mg powder for 
injection

2 mg SC weekly 2 weeks 7 weeks Similar to exenatide, regular release. Adverse effects also include local 
site reactions. Larger A1c reductions and fewer GI adverse effects 
than twice daily exenatide.

Liraglutide (Victoza) 18 mg/3 mL 
pen for injection

Initial dose is 0.6 mg SC once daily 
for 1 week, then increase 1.2 mg 
SC daily, and eventually 1.8 mg SC 
daily if needed

13 >72 Most common adverse effects are nausea, diarrhea, vomiting. Causes 
modest weight loss (~3 kg). Contraindicated in patients with a his-
tory of or family history of MTC or patients with MEN2.

Amylinomimetic Agent

Pramlintide (Symlin) 60 (1,500 
mcg/1.5 mL), 120 (2,700 mcg/2.7 
mL)

15–120 mcg SC prior to each meal. 
For T1DM, start with 15 mcg SC 
immediately prior to meals, and 
increase by 15 mcg every 3 days 
to target 60 mcg prior to meals. 
For T2DM, start with 60 mcg prior 
to meals and increase to 120 mcg 
prior to meals if needed.

1 3 Used primarily in T1DM, or in T2DM patients on multiple daily insulin 
injections who have failed to reach desired glucose control despite 
optimal insulin therapy. Major adverse effects include nausea, vomit-
ing, anorexia, headache, and hypoglycemia.
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CrCl, creatinine clearance; GI, gastrointestinal; MEN2, multiple endocrine neoplasia syndrome type 2; MTC, medullary thyroid carcinoma; T1DM, Type 1 diabetes mellitus; T2DM, Type 2 diabetes mellitus.
Source: Data from Clinical Pharmacology online (2014); © Elsevier.
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patient may e xperience sympto ms at different blood g lu-
cose levels. Seizure s and coma can be seen below 20 mg/
dL. Frequent treatment to cov er high or lo w blood sugar 
levels must be eliminated from diabetes management if the 
pa   tient is  to avoid or  delay  the complications of this dis-
ease . SMBG, meal planning, exercise  , and pharmacological  
agents are used together to maintain a glucose profi le as 

Specia l considerations for sick-day management for the 
p atient ta king diabetes medic ation are summa  rized in Table 
15.13.

DKA  and hyperosmolar hypergly  cemic st  at e (HHS) are 
complications of dia   betes. Ta ble 15.14 present  s information 
on these two potentially fatal complications of diabetes.

 n HYPO GLYCEMIA

Prevention or ti mely management of hypoglycemia is  
important in  controlling its dangerous effects as well as 
the metabolic disruptions that follow overcorrection. This 
is especially true should hypoglycemia become a manage-
m ent pattern. Hypoglyce mia is defi ned as a blood glucose 
level of 70 mg/ dL or less, regardless of whe ther the patient 
is symptomatic. Sympt oms are generally reported when 
blood glucose levels drop bel ow 70 mg/dL, though each 

TYPE 1

Avoid dehydration.
Continue insulin.
Check blood glucose every 2 hours.
Give supplemental doses of regular insulin, using an individu-

alized range developed in concert with diabetes specialist. 
Supplementation may, for example, be established as 1–2 units 
of short- or rapid-acting insulin for every 30- to 50-mg/dL eleva-
tion above a prearranged glucose level (140 mg/dL).

Check urine ketones every 4 hours or sooner if blood sugar >240 
mg/dL.

Use a variety of clear fl uids (some with sugar and some without) to 
maintain blood glucose level, especially if unable to eat. Strive 
for a caloric intake of 50 g of carbohydrate every 4 hours. Jello 
and popsicles (regular, not sugar-free), juices, regular soda, crack-
ers, soups, and toast may be tolerated.

Aim to drink 6–8 oz of clear fl uids every hour. A sound protocol for 
vomiting or diarrhea could include replacing fl uids and electro-
lytes with Pedialyte or similar solution.

CLINICAL WARNING: Patient should seek medical attention for:
Continued vomiting or diarrhea, if SMBG exceeds 240 mg/dL, 

or if urine ketones continue elevating despite two or three 
supplemental doses of short- or rapid-acting insulin if it is 
part of the patient’s sick-day protocol, or if large amount of 
ketones or trace to small amounts in urine after 24 hours.

Vomiting or diarrhea and temperature >101°F >24 hours.
Signs of local infection (e.g., urinary tract infection; open, 

purulent draining wound; cellulitis-like symptoms.)
Signs of DKA, including extreme fatigue, abdominal cramp-

ing, and alterations in normal breathing pattern.

TYPE 2

Avoid dehydration.
If taking insulin, take ½ usual insulin dose if unable to eat as usual.
If on oral agents and unable to eat, withhold agent for 1 hour. If 

able to eat after that time, take medication and some water. If 
unable to tolerate, notify provider.

Monitor SMBG as above for type 1.
Seek medical attention as above, or if illness is profound or protracted.
Some patients will require insulin. Follow individualized protocol as 

above.
CLINICAL WARNING: If taking an alpha-glucosidase inhibitor or 

metformin, withhold dose if vomiting or diarrhea occurs. Do 
frequent SMBGs (every 2 hours or so), following guidelines 
as directed above. Resume medication when normal GI func-
tion returns.

TABLE 15.13
Sick-Day Guidelines for Patients Taking 
Medication for Diabetes

DKA, diabetic ketoacidosis; GI, gastrointestinal; SMBG, self-monitoring of 
blood glucose.

The dawn  phenomenon varies from one day to the 
next. To prevent asymptomatic nocturnal hypo-
glycemia and its attendan t risks, patients who 
demonstrate noct urnal hypoglycemia should be 
encour aged to do SMBG at 3 a.m. a few or mo re 
   times per week, depending on individual glycemic 
responses.

Short-a cting insulin generall y is not to b e used 
at bedtime. Consult with a diabetes practitio-
ner  before   embarking on using regular insulin at 
bedtime.

Wheneve r combination therapy is used, the risk 
of  hypoglycemia is potentiated.

Sulfonylureas  and thiazolidin ediones can all 
in  crease appetite, leadin g to weight gain and sub-
sequently elevated blood glucose levels. 

 C L I N I C A L  W A R N I N G :!

Hypoglycemia can be protracted in patients tak-
ing sulfonylureas or long-acting insulins. If these 
patients ingest alcohol, hypoglycemia can be both 
severe and prolonged. Also, these patients may 
again become hypoglycemic even after achieving 
normal blood glucose levels via intravenous dex-
trose. For safety, any patient in this situation should 
continue to be hospitalized after dextrose adminis-
tration so that close professional supervision can be 
ensured.

Tight control of blood sugar levels should be 
attempted with caution in patients who are at risk 
of severe hypoglycemia.

 C L I N I C A L  W A R N I N G :!
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this complication is an increase in the frequency and severity of 
hypoglycemic events. Many patients (especially young people 
with T1DM) remain asymptomatic until the blood glucose 
level is profoundly low. Their first sign of metabolic distress 
may be changes in mentation or behavior. It is important to 
assess cognitive function in all patients in whom hypoglycemia 
is suspected. Specific actions related to such a concern include 
making glucose available to ensure a return to normal func-
tioning, as well as making/keeping the patient safe until clear 
cognition is noted (American Diabetes Association, 2013b).

 n CLINICAL ALERT

Patients at high risk of hypoglycemia include those with auto-
nomic neuropathy, which predisposes them to hypoglycemic 

DKA

DKA is a medical emergency usually associated with Type 1, but can 
(rarely) occur in Type 2.

Suspect DKA in adolescents and in any patient with Type 1 who 
withholds insulin.

CLINICAL WARNING: Assess for underlying infection in all 
cases of DKA.

Symptoms (most common): polyuria, polydipsia, vomiting 
(with or without abdominal pain and weakness)

Laboratory tests may reveal hyperglycemia, though not always 
profoundly so, leukocytosis, hypertriglyceridemia, and anion 
gap acidosis. A serum pH of 7.25 or less and the presence of 
serum ketones are typical criteria for diagnosis of DKA

HHS

HHS occurs predominantly in patients with Type 2 diabetes.
HHS is characterized by hyperglycemia (serum glucose levels often 

exceed 600 mg/dL), absence of serum ketones, and dehydration 
as evidenced by weight loss and, often, azotemia.

Coma can occur in both DKA and HHS.
Mentation changes are common to both DKA and HHS.
Like DKA, underlying infection is common in HHS.
Intravenous insulin is usually required for treatment of profoundly 

dehydrated patients, as absorption from muscle and subcutane-
ous tissue is unpredictable.

Lactic acidosis can compound either condition and increases the risk 
of death.

Very mild DKA or early HHS can sometimes be managed on an 
outpatient basis by an experienced primary care provider (PCP) 
who is knowledgeable about diabetes.

CLINICAL WARNING: The general PCP should refer all sus-
pected cases of DKA or HHS for emergency department 
evaluation and treatment.

TABLE 15.14
Sick-Day Guidelines for Patients Taking 
Medication for Diabetes

SIGNS AND SYMPTOMS

Blurred vision, sweaty palms, slurred speech, hunger, confusion, 
shakiness, anxiety, combativeness; sometimes tingling and 
numbness around lips. Symptoms can be misinterpreted as signs 
of inebriation.

Nocturnal signs and symptoms can include nightmares, disturbed 
sleep pattern, sweating, and morning hangover. Reportedly up to 
80% of patients have no symptoms.

CLINICAL POSSIBILITIES

Last meal/snack eaten?
Physical activity?
Adverse sulfonylurea reaction (too much, or interaction with other 

medications)
Other drug effects
Delayed gastric emptying (gastroparesis)

MANAGEMENT

15–20 g simple, rapidly acting carbohydrate, depending on proto-
col. Symptoms and, if possible to obtain, SMBG guide amount 
to ingest. Repeat carbohydrate within 15–20 minutes if blood 
glucose continues under 60 mg/dL or if symptomatic. Eat a meal 
of complex carbohydrate and protein afterward.

The preferred treatment is three or four glucose tablets. If this is 
not possible, then some foods that contain 15 g of simple carbo-
hydrate per serving include:
½ cup (4 oz) of orange juice
6 oz of carbonated regular soft drink
1 sugar cube, or 3 tsp granulated sugar
Six or eight Lifesaver candies (quickly crunched—not tooth-friendly)

aThe unconscious or seizing patient should be given:
Glucose gel (comes in a tube; squeeze into the inside of the 

patient’s cheek), or
Glucagon 1 mg SQ, IM, or IV (average response time: 6.5 minutes), or
Glucose 25 g IV (50 mL dextrose 50%). Average response time is 

4 minutes.

TABLE 15.15
Signs and Symptoms, Clinical Possibilities, 
and Management of Hypoglycemia

close to normal as possible, or at least within optimal ranges 
at any given point in time. Table 15.15 provides informa-
tion about hypoglycemia and its management.

Severe or Frequent Hypoglycemia

Severe hypoglycemia is generally defined as any hypogly-
cemic event that requires the patient to receive assistance 
to reverse the symptoms. Severe hypoglycemia generally 
occurs at blood glucose ranges of 60 to 50 mg/dL or less. 
Severe hypoglycemia is diagnosed when:

1. Symptoms of hypoglycemia occur
2. The blood sugar level is low (<50 mg/dL)
3. Resolution occurs with the administration of rapidly 

absorbed carbohydrate

Frequent and recurrent hypoglycemia can lead to the devel-
opment of long-term neurologic sequelae. These could inter-
fere with cognitive function and cause decreased perception of 
symptoms signaling a low blood sugar level. The outcome of 

DKA, diabetic ketoacidosis; HHS, hyperosmolar hyperglycemic state.

SMBG, self-monitoring of blood glucose.
a Follow-up hospitalization may be warranted.
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unawareness. Also at risk are  patients who have undergone 
extensive  gastrointestinal surgery or who have  gastroparesis. 
Both of these situations can change the absorption of nutri-
ents from the gut. Pancreatic damage from surgery inter-
rupts  insulin secretion in  patients who maintain endogenous 
 secretory capacity. Pancreatic damage also interferes with 
 glucagon production, thus preventing the body’s efforts at 
c ounterregulation in response to low blood sugar levels.

 n C LINICAL ADVICE

Along with their family members, p atients with a history 
of severe h ypoglycemia or e stablished risk factors will need 
instruction in the use of g lucagon, which is available by pre-
s cription. G lucagon can take up to 30 minutes to reverse 
the hypoglycemic episode. It is therefore important that 
the p atient and the family members be able to use other, 
quicker oral methods for treating severe h ypoglycemia. If 
the p atient is conscious, a 4 oz glass of orange j uice with 
an added tablespoon of sugar can be quickly administered. 
Glucose tablets or a roll of hard candies can be easily kept 
in the pocket or the bedside t able for r apid access. At least 
seven or eight of these candies should be quickly crunched 
and swallowed. If the p atient has lost consciousness, family 
or a friend who is trained to d o so can administer glucose 
via g lucagon injection or, i f there is no danger of choking, 
by placing glucose gel in the patient’s cheeks.

Patients should be instructed to keep a re cord whenever 
a hypoglycemic event occurs, including time of occurrence, 
relation to meals or snacks, ex ercise, sleep, and the last 
medication dosage and amount taken. The physical state 
immediately before the episode should also be noted. When 
next seen by the PC  P, they can go over the re cord together. 
If any kind of pattern is seen to emerge in these episodes, a 
ma nagement plan can be developed that may help to allevi-
ate the frequency or severity of these episodes.

 n OFFICE MA NAGEMENT

The AC  P (A m  erican College of Ph ysicians, 2007) published 
guidelines for the offi ce ma nagement of di  abetes and its 
co mplications. These standards will help the provider to 
give ca re that is current, organized, systematic, and scien-
tifi cally based, and will serve as legal proof of diligent ca re. 
The goal should be to help the pa tient develop an individu-
alized se lf-ma nagement plan. To the extent that the pa tient 
desires, the family should also be involved in this activity. 
The importance of actively involving the pa tient in develop-
ing pr oblem-solving strategies cannot be overemphasized. 
Final acceptance of each component of the plan by provider 
and pa tient alike depends on understanding and acceptance 
by the pa tient.

The team approach used for ma nagement planning 
requires recognition of the shared expertise of al l parties. 
These include pa tient, provider, nurse, nutritionist, social 
worker, psychologist, and often the family. Collaboration 
and trust are the keys to successful creation and implementa-
tion of a di   abetes ma nagement plan. The team approach is 
important because no one professional has the time or skill 
needed to serve the pa tient in al l areas. The di  abetes team min-
imally includes one or more PC Ps who are committed to di   a-
betes ca re, and a knowledgeable he alth ca re professional or 
CD   E who will teach the pa tient about the disease, symptom 
monitoring, in sulin ma nagement, and so on. Ideally, a social 
worker (MS   W), a re gistered nutritionist (RD  ), a pharmacist 
(Ph  armD), and a licensed mental he alth professional are also 
available for team assignments when their expertise is needed.

Sometimes a pa tient has teaching or ma nagement needs 
that exceed the capabilities of this team. It is important that 
the pa tient then be referred to an en docrine specialist for 
medical needs specifi c to di  abetes, or to a CD   E for teach-
ing and se  lf-ca re needs. Sometimes pa tients are best served 
when they are referred for consultation with these profes-
sionals. In some instances, their continued co ma nagement 
of the pa tient is best.

Table 15.16 summarizes the Am  erican Diabetes 
Association (ADA)’s recommendations for offi ce man age-
ment, including those that pertain to lifestyle (Am e  rican 
Dia  betes Association, 2013b). Table 15.17 suggests vis it 
frequency and the con tinuing-care activities that should 
occur at every offi ce visit.

 n MAN AGEMENT OF DIABETIC 
COM PLICATIONS

Good gly cemic and lipid control are the most powerful 
prevention strategies for the com plications of dia  betes. At 
the very least, such control will delay or inhibit the devel-
opment of mic ro- as well as mac rovascular com plications. 
This would mean that the progression of cardiac/vascular 
and the com plications such as renal disease might be pre-
vented or at least delayed.

Beta-blockers can mute the adrenergic symptoms of 
hypoglycemia (except sweating) and decrease the 
movement of glycogen stores in muscle and liver in 
response to low blood sugar levels. This is especially 
true for patients taking insulin and for those with 
long-standing T1DM. In addition, response to counter-
regulatory hormones may be excessive because of the 
lack of alpha opposition of beta blockade. Patients 
with endogenous insulin capacity may be at risk of 
HHS. Extreme caution should be used in persons with 
long-standing diabetes who may have hypoglycemic 
unawareness. Beta-blockers will further block normal 
awareness of and recovery from hypoglycemia because 
they mask symptoms such as tachycardia. The provider 
must carefully evaluate the risk of a fatal outcome of 
masked hypoglycemia when using beta-blockers.

 C L I N I C A L  W A R N I N G :!
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Dyslipidemia

Lipid abnormalities are associated with T2DM as well as 
T1DM. These abnormalities can persist even with good gly-
cemic control. The risk for dyslipidemia and its sequelae in 
diabetes is compounded in patients who have other major 
risk factors for coronary heart disease (American Diabetes 
Association, 2013 ). The provider needs to keep lipid man-
agement guidelines in mind for all patients with diabetes. It 
is imperative that the provider make cardiovascular goals a 
cornerstone of diabetes care.

The primary target for treatment of dyslipidemia is 
reduction in the LDL level. The ADA targets a goal LDL 
<100 mg/dL in all patients with diabetes, with the optimal 
<70 mg/dL in patients with diabetes and other cardiovascu-
lar diseases (American Diabetes Association, 2014). Both 

the American College of Cardiology and American Heart 
Association recommend the use of high-intensity statin ther-
apy to reduce LDL by >50% in all patients with diabetes. 
Statin therapy should be given in addition to lifestyle modi-
fications to treat dyslipidemia. Alternative regimens using 
lower-intensity statin therapy are available if a patient is 
unable to tolerate high-intensity statin therapy (Stone et al., 
2013). Using either guideline, most T2DM patients will 
benefit from statin therapy to reduce cardiovascular disease.

Triglyceride levels of 150 to 450 mg/dL are part of the 
insulin-resistant state in T2DM. Triglycerides frequently 
respond to good glycemic control through diet, exercise, 
and diabetic medications. Higher levels (450–900 mg/dL) 
require separate medication schedules. Extreme hypertri-
glyceridemia (>1,000 mg/dL), usually in the presence of 
chylomicronemia, is a serious metabolic illness and can 
lead to pancreatitis or death. In diabetes, such levels repre-
sent failure of the lipoprotein clearing enzyme, lipoprotein 
lipase, which is an insulin-dependent enzyme. Even if the 
blood glucose level is not excessively high, these patients 
usually require insulin until their triglyceride levels return to 
less dangerous levels. Fibrates, such as gemfibrozilor fenofi-
brate, target triglyceride reduction, and are most appropri-
ate in these patients.

For a more in-depth discussion of dyslipidemia, refer to 
Chapter 9. 

Hypertension

Hypertension is strongly associated with diabetes and con-
tributes significantly to the complications of retinopathy, 
coronary heart disease, and nephropathy. Hypertension in 
people with T2DM may be of mixed etiology, with essential 
hypertension playing a larger role in this population.

The hyperinsulinemia seen in insulin resistance has 
been shown to increase systolic pressure. Sodium reten-
tion resulting in fluid expansion occurs in diabetes due to 
hyperglycemia. Thus, blood pressure elevation can easily 
occur in poorly controlled hyperglycemic/diabetic states. 
This elevation can be reversed with salt restriction. Finally, 
blood pressure elevation is the predictable outcome of arte-
rial stiffening brought about by the glycosylation of pro-
teins in diabetes. This process is ultimately complicated by 
atherosclerosis.

Hypertension that develops after the diagnosis of dia-
betes may be associated with accelerated nephropathy. 
Patients with diabetes and hypertension should have a target 
blood pressure of <140/90 mmHg, with a more aggressive 
systolic goal of <130 mmHg if it can be achieved without 
significant side effects for the patient. For those individuals 
who have nephropathy and proteinuria, the provider should 
set a goal blood pressure of <130/80 mmHg. It is not in the 
purview of most PCPs to try to lower the systolic blood 
pressure below 120 mmHg, given the possible side-effect 
profile as well as cost to the patient in aiming for this goal, 
compounded by the lack of sufficient experience by all clini-
cians who are not specialists in hypertension (Buse et al., 

Patient’s progress in self-management and in goal attainment for 
diabetes care.

Log of blood glucose levels. Ideally, the patient brings the control 
device to the office, where the stored glucose determinations can 
be downloaded.

The printout serves two purposes: a valid and reliable record of 
patient’s blood sugars since the last visit; and objective data for 
the patient’s medical record.

Diet and exercise regimens. These should be examined in tandem 
with the blood glucose record. Any episodes of hyper- or hypogly-
cemia should be closely correlated with these, with clarification 
of whether the patient was ill, had missed a meal, had eaten 
foods not normally consumed, etc. Look for patterns!

Contraception (if indicated).
Medications, including dosage and frequency.
Lifestyle changes since last visit? Bio-psycho-social stress in gen-

eral, and related to diabetes?
Complications of diabetes.
Blood pressure control.
Dyslipidemia.
Were any referrals made at previous appointment? Check whether 

these were followed up. If not, work with patient to determine 
whether he or she can follow through on this aspect of the self-
care plan.

Specific knowledge related to diabetes self-care should be reviewed 
on an as-needed basis. Overall self-management knowledge 
related to medications, self-administration, diet, exercise, etc. 
should be reviewed annually.

Encourage participation in support groups for diabetes, such as the 
local affiliate of the American Diabetes Association if available. 
Also encourage joining this organization’s lay group. Patients 
receive The Diabetes Forecast as part of their membership. This 
excellent publication provides current information related to 
diabetes and its management. The address appears at the end 
of this chapter. Encourage patients to avail themselves of any 
continuing education programs on diabetes offered in their 
community.

Source: American Diabetes Association (2014).

TABLE 15.16
General Management Plan for All  
at Each Office Visit



VISIT FREQUENCY
THERAPY 
STATUS ASK EXAMINE PLAN

PHONE OR OFFICE 
FOLLOW-UP

Every 3 months All on insulin Hypo- or hyperglycemia episodes: 
cause, frequency, severity; glucose 
self-monitoring results; insulin and 
therapeutic regimen adjustments; 
problems with metabolic emergen-
cies such as hypoglycemia requiring 
another’s help; self-management 
of diet; exercise, etc. and other 
goals being met? Also, symptoms 
of complications, other illnesses; 
current medications; psychosocial or 
lifestyle issues.

Height (if 18–20, pt is still grow-
ing); weight; B/P; any part of 
examination that was abnormal 
at last visit; fundi (prefer-
ably with dilation): refer stat to 
ophthalmologist or optometrist if 
new finding; if symptomatic feet, 
check sensation (using monofila-
ment); check skin and nails.

Refer to relevant 
specialist if findings 
suggest significant 
ischemia, infection, 
deformity, ulcer-
ation, etc. Reinforce 
diabetic teaching 
as well as foot care 
as needed.

Daily if new to insulin, and 
if major change in dose. 
May need daily visits as 
well until daily glucose 
controlled, hypoglycemia 
risk is low, and patient 
competent in implement-
ing treatment.

Hospitalization may be 
needed for some.

Every 3–6 months 
(depends on 
treatment goal 
achievement)

Oral hypogly-
cemics

As above Any relevant system suggested by 
history

As above May need to be seen or 
phoned weekly if new 
to treatment, until blood 
glucose range is reason-
able or is able to manage 
regimen.

More frequent All categories 
of diabetes

Self-management or medication 
problems. Acute complications or 
exacerbation, etc.

System relating to presented 
problem

As above Phone or office follow-up 
needed when goals not 
being met; complica-
tions arise or worsen; 
also following metabolic 
emergencies such as 
hypoglycemia requir-
ing another’s help (if 
on medication); DKA; 
acute illness or appear-
ance/exacerbation of 
chronic illness, including 
hypertension

Every 3–6 months 
(depends on 
treatment goal 
achievement)

Diet and exer-
cise only

Self-management of diet, exercise, and 
other goals being met? Symptoms 
of complications; other illnesses, 
current medications; psychosocial or 
lifestyle issues

As above As above In-between phone follow-
up as needed

Annually All Obtain laboratory data (see Table 
15.4). Comprehensive visual and 
dilated eye examinations by oph-
thalmologist or optometrist upon 
T2DM diagnosis, after 5 years of 
T1DM, and in all over age 30 years. 
Also, if reports visual/eye changes.

T1DM, Type 1 diabetes mellitus; T2DM, Type 2 diabetes mellitus.

Visit Frequency

258

TABLE 15.17
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only 20% (DCCT Research Group, 1993a). In patients with 
T1DM, renal disease commonly develops 10 to 20 years after 
the diagnosis of diabetes. The development of nephropathy 
is heralded by the onset of microalbuminuria several years 
before blood pressure or serum creatinine levels become 
abnormal. Persons at greatest risk of nephropathy include 
those of Native North American, Hispanic, Asian, African, 
and Pacific Island heritage (American Diabetes Association, 
2013b). Kidney disease clusters in families. The incidence of 
diabetic nephropathy throughout a given practice area will 
vary considerably with the ethnic composition of the popu-
lation and the family history of the patient.

The DCCT Research Group (1993a) showed that opti-
mal control of blood glucose levels can prevent or delay 
progression of nephropathy in T1DM. Although Alzaid 
(1996) reported that in T2DM, higher levels of glucose 
and GHB are most strongly associated with microalbumin-
uria, the UKPDS demonstrated that control of blood pres-
sure can reduce the development of nephropathy in T2DM 
(UK Prospective Diabetes Study [UKPDS] Group 1998). 
Microalbuminuria is diagnosed when a urinary microalbu-
min/creatinine ratio of 30 to 300 mg/g creatinine is seen, or 
a microalbumin excretion range of 30 to 300 mg appears in 
a 24-hour urine sample. Microalbuminuria is often found in 
patients at the time of T2DM diagnosis. A urine screening 
for microalbuminuria via random urine for microalbumin/
creatinine ratio should be done at that time, and annually 
thereafter. Alternatively, a 24-hour urine sample may be 
collected for the same purpose. Proteinuria and subsequent 
renal failure are long-term outcomes of poor glycemic con-
trol. Control of concomitant hypertension must be a goal in 
these patients to prevent, mitigate, or delay the progression 
of nephropathy.

ACE inhibitors and ARBs are favored drugs in treating 
hypertension in T2DM. ACE inhibitors such as captopril 
have been shown to slow the progression of proteinuria in 
a population with T1DM, while both classes of agents are 
proven to slow the progression in T2DM. ACE inhibitors 
decrease the excretion of urinary albumin in normotensive 
patients with T2DM. They also slow the rate of decline 
in glomerular filtration. ACE inhibitors have been shown 
to decrease progression from microalbuminuria to clini-
cal proteinuria in patients with hypertension and T2DM 
(American Diabetes Association, 2012, 2013, 2014).

Management of nephropathy may require the provider 
to consult with specialists in diabetes as well as in nephrol-
ogy. Depending on the severity of the patient’s needs, their 
continued presence in comanaging the patient’s care may 
help both patient and provider. For more information on 
managing renal dysfunction and hypertension, the reader 
is referred to those respective chapters. The monitoring of 
kidney function in diabetes is presented in Table 15.18.

RETINOPATHY

Optimal control of the blood glucose level can reduce 
the incidence of retinopathy by 60% (American Diabetes 
Association, 2011). The most common lesions seen on the 

2007; Cushman et al., 2010; UK Prospective Diabetes Study 
Group, 1998). Lifestyle modifications should be combined 
with medication therapy to treat hypertension in patients 
with diabetes. Diagnosis and management are discussed 
in Chapter 11; specifics of antihypertensive medications in 
relation to diabetes are discussed here.

 n ANTIHYPERTENSIVE MEDICATIONS

Antihypertensive medications can have metabolic effects 
that influence glycemic control and lipid levels. Beta-
blockers, angiotensin-converting enzyme (ACE) inhibitors, 
angiotensin II receptor blockers (ARBs), diuretics, and cal-
cium channel blockers have all been proven to be effective 
in reducing cardiovascular events in patients with diabetes. 
ARBs and ACE inhibitors are particularly useful with coex-
isting coronary heart disease and to reduce proteinuria in 
diabetes. Beta-blockers can be effective but should be used 
with caution. They can be used in patients newly diagnosed 
with diabetes, or when indicated after a myocardial infarc-
tion or in angina pectoris. However, beta-blockers may 
interfere with insulin secretion and hypoglycemia symptoms 
if nonselective agents are used.

Although they are the first step in medication manage-
ment for hypertension, thiazide diuretics increase insulin 
resistance and decrease insulin production. They also can 
have adverse effects on lipids. All of these effects are gener-
ally dose related. The use of thiazide in very low doses is 
often effective in lowering blood pressure, either alone or 
in combination with other antihypertensives. Most patients 
with diabetes will require multiple medications to achieve 
blood pressure goals.

Microvascular Disease

The major complications of microvascular disease in diabe-
tes include nephropathy, proliferative retinopathy, includ-
ing clinically significant macular edema, and neuropathy. 
All of these complications can occur in both T1DM and 
T2DM. The news is not entirely grim, though, because all 
complications can be at least delayed and lessened, if not 
outright prevented, through sound glycemic control. This 
fact was well demonstrated by the DCCT (DCCT Research 
Group, 1993a, 1993b) and UKPDS. Given the poor out-
comes for people with diabetes and end-stage renal disease 
(ESRD), the prudent PCP works with the patient to estab-
lish good control of blood pressure, blood sugar, and lipids. 
These controls can help to divert the otherwise inevitable 
downward course for the patient facing the complications 
of diabetes. The following discussion covers each of the 
microvascular complications in turn.

NEPHROPATHY

Diabetes is one of the leading causes of ESRD. The 5-year 
survival rate for persons with diabetes and ESRD approaches 
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The PCP can  support the patient  with retinopathy to 
protect remaining vision. Besides achieving glycemi c con-
trol, these supports may include hypertension and dyslip-
i demia managem ent, assistance with smoking cessation, 
and provision of clinical advice (avoid isometric exercis e, 
straining at stool [Valsalv  a maneuver], and hard sneezing 
or noseblo wing).

DIABETIC NEUROPATHY

Diabetic neuropathy is a painful , serious sequela  of dia-
bete    s mellitus that affects patient s and their families alike. 

Diabetic neuropathy is characterized by pain an d associated 
symptom s of numbness and tingling in the hands and feet 
plus deep organ system neuropathy. Symptoms are diffi -
cult to diagnose and have potentially fatal consequences. 
When it occurs in its peripheral form, diabetic neuropathy 
is a generally bilateral rather than unilateral dysfunction. Its 
painful  presentation can alternate with loss of sensory func-
tion, especially to the soles and palms. This loss can lead 
to patient  confusion as to where the feet are in relation to 
the physical environment, making walking diffi cult and, in 
extreme instances, impossible. Eventually, the patient  may 
report loss of all rea sonable function in the affected extrem-
ities. Organ systems can also be affected. These include the 
ocular pupil, gastroi ntestinal tract, sweat glands, cardio-
vascular and adrenal medulla ry systems, and the bladder 
and sex organs. The PCP mus t thoroughly investigate any 
symptom s reported to discern systemic disease from dia-
betic neuropathy.

Nerves die in the presence of persistent hyperglycemia, 
with fi ndings in both motor conduction and peripheral 
sensory pathways. Neuropathies occur in three major 
types,  with overlapping clinical syndromes: distal sym-
metrical polyneu ropathy, focal diabetic neuropathy, and 
autonom ic neuropathy. The presentation and manage-
m ent of each of these three major types are discussed in 
turn.

Distal symmetrical polyneu ropathy is the most com-
mon type. N early 60% of patient s will have this problem 
after 25 years of diabete  s. Sometimes it is present at diag-
nos is (generally T2DM).  The clinical syndrome associated 
with distal symmetrical polyneu ropathy includes small-
fi  ber neuropathy, large-fi  ber neuropathy, and acute pain-
ful  neuropathy. Small-fi   ber neuropathy is characterized 
by distal loss of temperature sensation and of pinprick 
or pressure sensation. The use of monofi laments  during 
the physica l examination will help assess  for small-fi  ber 
neuropathy. Large-fi  ber neuropathy is most strongly asso-
ciated with neuropa thic foot ulcers and joint deformities. 
It is characterized by impaired distal vibration sense and 
impaired proprio ception. Ankle refl exes can be impaired, 
sometimes severely. Later fi ndings can include alteration 
in gait and a positive Romberg  sign. Acute painful  neu-
ropathy is relatively uncommon. Patients develop pain, 
i n particular a severe burning sensation over the lower 
extremities. Numbness and tingling are also common. 
Acute painful  neuropathy can be associated with the initi-
ation of insulin  therapy  or with sudden weight loss (some-
times referred to as diabetic cachexi a). Objective signs o f 
neuropathy may be absent or minimal. Symptoms usually 
resolve over weeks to months of improved glycemi c con-
trol. Relapses are rare.

Focal diabetic neuropathy, also called diabetic mono-
neu ropathy, is characterized by sudden onset, asymmetri-
cal distribution, and a self-li miting course to affected areas. 
Cranial nerves III and   VI are   most commonly affected in 
this kind of neuropathy. Recovery generally occurs over 
several weeks, and the disorder can take up to 18 months 
to resolve.

retinas of persons with diabet  es include hard exudates (a 
result of capillary leakage and macular edema) and prolif er-
ative changes caused by fragile new vessel formation. When 
they occur off the disc (which these vessels often do), t here 
is a special risk of vision impairment (Ameri c  an Diabet  es 
Association, 2011). 

Yearly assessment of microalbuminuria, serum creatinine, and 24-hour 
urinary protein (begin yearly after fi rst 5 years in Type 1)

Creatinine clearance determinations at time of Type 2 diagnosis and 
every year thereafter. The use of microalbumin/creatinine ratio on a 
spot urine specimen can help screen for early nephropathy. A micro-
albumin/creatinine ratio of <20 mcg/g does not require confi rma-
tion by 24-hour or timed urinary collection. If creatinine clearance 
<100 mL/min/1.73 M2, or if abnormal serum creatinine, then check 
more frequently.

Consider nondiabetic causes of nephropathy if proteinuria occurs 
soon after diagnosis, or if creatinine rises with minimal 
proteinuria.

Monitoring Kidney Function in Diabetes

Clinical Pearls
 n Annual eye examinations with pupillary dilation 

by an ophthalmologist or licensed optometrist 
skilled in retinopathic assessment are essential 
for all patients with T2DM. This should begin at 
the time of diagnosis. The provider is advised to 
document this advice in the patient’s chart on an 
annual basis.

 n Patients with T1DM should also undergo this dila-
tion examination fi ve years after the initial diag-
nosis and on an annual basis thereafter, lifelong. 
This advice should be documented.

 n Any decrease in vision or onset of new fl oaters 
should be evaluated immediately by an ophthal-
mologist or licensed optometrist skilled in assess-
ing diabetic retinas.

 n Panretinal or scatter photocoagulation may be 
used on patients with high-risk characteristics, 
including proliferation of new vessels on the disc.

TABLE 15.18
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Autonomic neuropathies are associated with a wide 
range of pathologies and contribute signifi cantly to the 
morbidity of diabete  s. Autonomic neuropathies can 
complicate diabetic managem ent to a signifi cant degree. 
Autonomic neuropathies are generally seen in patient s 
already found to have distal polyneu ropathy. An auto-
nom ic neuropathy can be both uncomfortable and embar-
rassing for the patient . The treatme nt of autonom ic 
dysfunction in primary care co nsists of patient  support 
and, when indicated, referral to an appropriate specialist 
for symptom managem ent. Examples of autonom ic neu-
ropathies include:

 n Bladder dysfunction with incomplete emptying, 
resulting in frequent urinary tract infections (a com-
mon problem).

 n Sexual dysfunctions.
 n Gastrop aresis or impaired gastroi ntestinal motil-
ity, which can result in erratic glycemi c control. 
Gastrop aresis is characterized by early satiety, bloat-
ing, and decreased appetite. Constipation and dia-
betic diarrhea often occur alternately. Diarrhea can 
last from hours t o weeks and may be severe. Fecal 
incontinence can be a late manifestation.

 n Orthostatic hypotension, which can be associ-
ated with syncope, visual  impairment, or postural 
dizziness.

Bladder Dysfunction

Patients complaining of frequency, dribbling, incomplete 
bladder emptying, or hesitancy should have their blad-
der function evaluated. The provider should augment 
careful history -taking with analysis of objective data. 
These data include examination of the glycemi c record 
 and vaginal and bladder muscle evaluation in women 
a nd prostate examination in men. The reader is referred 
to Chapter s 67 and 68 for assessment and managem ent 
strategies.

Refer ral Point • If the  appropriate glycemi c control mea-
sures and vaginal, bladder, or prostate interventions are not 
effective, referral to a urologic specialist may be in order. 
The specialist can assess  the need for more specifi c bladder 
dysfunction interventions, including bethane chol chloride 
or, eventually, self-ca theterization.

Sexual Dysfunction

Sexual dysfunction occurs in both men and women a s a 
result of vascular and neurolo gic impairment.

Refer ral Point • Women m ay experience dyspare unia and 
vaginal dryness (see Chapter  68). Women whose dyspare u-
nia does not respond to normal primary care in terventions 
may require further evaluation by a gynecologic specialist.

Refer ral Point • Patient s with impotency symptom s 
should be referred to a urologist who specializes in erectile 

dysfunction. This person can provide evaluation and man-
agem ent of these problems. Many men can be successfully 
treated with phospho diesterase inhibit  ors such as silde-
na fi l citrate, vardena fi l, or tadalafi  l taken prior to inter-
course. Tadalafi  l is also approved for once-daily dosing 
without regard to timing of sexual activity. The provider 
is cautioned to carefully review prescribing materials 
related to these medicat ions in concert with the patient’s 
clinical record,  including cardiac disease and medication 
history, before prescribing. Support can also include use 
of a vacuum pump, intrapen ile injections with prostaglan-
dins, or a prosthesis. There are a growing number of med-
ical treatments, mechanical devices, and penile prostheses 
available.

Gastropa resis

A referral should be given for gastroenterology consultation 
when a patient  complains of gastroin testinal motility symp-
toms  secondary to autonomi c neuropathy. The patient  may 
respond to pharmacological interven tion aimed at improv-
ing gastric motility. Diet can also assist in improving gas-
tric motility. Interventions may include increasing soluble 
or insoluble fi ber intake while making adjustments in the 
overall amount of fi ber in the diet (Camiller   i, 2013). 

Orthostatic Hypotension

Vasoconstrictor medicati ons may be indicated for the 
treatmen t of orthostatic hypotension in some patients , but 
referral to a diabetes   specialist is usually prudent before 
embarking on pharmacologic treatmen t. The specialist can 
assist in discerning whether the manageme nt of a patient’s 
orthostatic hypotension requires additional intake of salt 
and, perhaps, treatment  with fl udrocor tisone.

Clinical Pearls
 n Women who present with complaints of vagi-

nal dryness or dyspareunia may respond well to 
Replens or a similar, nonmedicated product that 
improves mucosal moisture. Cooking oils may also 
prove effective; however, the patient will need to 
weigh their low-cost benefi t against their propen-
sity for staining any fabrics that come in contact 
with oils.

 n Men may become impotent. When associated with 
diabetes, impotence has a gradual onset. Alcohol 
and concomitant medication use may compound 
the problem. Initially, erections are decreased in 
frequency and rigidity, progressing to complete 
impotence. Before this occurs, other causes should 
be ruled out. If glycemic control is especially poor, 
improved control may restore function.
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aggressive therapy d ecreased the risk for polyneuro pathies 
in T2DM. Thi s fi nding was echoed by Adler et  al., who 
found that subjects with higher mean GHB value   s tested 
positive for foot neuropathy; their cohorts with normal 
GHB level   s were free of neuropathy. A history of increased 
alcohol intake (whether overt or occult) was described as 
an important predictor for diabetic foot problems. Aging, 
duration of diabetes,   and history of lower-extremity ulcer-
ation were also found to be factors that preceded the 
clinical occurrence of foot neuropathy, as diagnosed by 
monofi lament tes ting.

It is diffi cult to quantify the time frame for changes 
of aging. Pre-aging  determinants of blood vessel and 
nerve integrity include genetic predisposition to prob-
lems, diet and exercise  history, smoking and alcohol use, 
and the presence of other conditions such as coronary 
artery disease. The duration of diabetes   is also diffi cult 
to pigeonhole, at least in T2DM. Pat ients typically deal 
with disruptions in fat and carbohydrate metabolism for 
several months or even years before they are formally 
diagnosed with diabetes.   Thus, the PCP must   use history 

Peripheral Neuropathies

The pain asso ciated with distal symmetrical polyneuro pathy 
and focal neuropathy usually improves with optimal glu-
cose control (American    Diabetes   Association, 2012, 2013, 
2014). Supportive measures can include:

 n Tricyclic  antidepressant medication, which seems to 
give some pain reli ef.

 n Serotonin reuptake inhibitor  s, including duloxetin e 
and venlafaxi ne (both serotonin and norepinep hrine 
reuptake inhibitor  s), can provide variable success; 
however, pain reli ef is not an approved use for these 
agents except duloxetin e.

n Anticonvulsant medicatio ns such as gabapenti n and 
pregabali n, the latter of which is approved for use in 
diabetic periphera l neuropathy.

 n Vitamin B6.
n Capsaicin cream 0.075% applied four times daily is 

often helpful and is approved for the pain asso ciated 
with neuropathy. The cream depletes nerve fi bers of 
their substance P, thus depriving them of the capacity 
to secrete this stimulus to pain. Whe n prescribed, the 
PCP shoul  d advise that the cream will cause burning 
for a few minutes for the initial several applications, 
but that this side effect will dissipate shortly there-
after, provided that the cream is applied at the same 
 time.

n Physical therapy c an be helpful in improving function 
and fl exibility and teaching the patient s afe methods 
for movement when sensation is compromised.

 n If these age nts all provi de inadequate relief, opioids 
h ave been used successfully to treat painful d iabetic 
neuropathy, though they do not ta rget the underlying 
cause of the pain.

See  Chapter 53 for additional information on the 
neuropathies.

Foot Care

The  prevention of lower-extremity amputations depends 
initially on identifying feet at risk. The results o f the Seattle 
P rospective Diabetic Foot Study provided information 
key to primary care asse ssment of feet at risk of neuropa-
thy (Boulton e   t al., 2008). The study demonstrated that 

Autonomic neuropathies will certainly progress if 
blood glucose is not well controlled. Aggressive gly-
cemic control also will help in improving the pain 
associated with distal symmetrical polyneuropathy 
and focal neuropathy. Glycemic control can pre-
vent permanent nerve damage. Prevention is key, 
because it is diffi cult to manage autonomic neu-
ropathies once they occur (McCulloch & Robertson, 
2013).

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Tracking the neuropathic course is key to pre-

venting complications. Therefore, the PCP should 
carefully examine and do monofi lament testing 
on both feet at every visit. Record the results in 
the patient record at every visit. Vigilant daily 
foot examination and care are vital to preserving 
function.

 n All persons with diabetes should wear comfortable 
shoes that do not rub against any portion of the 
feet. Patients with decreased sensation need to be 
especially vigilant. 

 n Anyone who has diabetes should avoid going 
barefoot and should be advised not to trim his or 
her own toenails. 

 n The PCP should teach the patient how to examine 
the feet, using a mirror to examine hard-to-visu-
alize spots, including the sole. This examination 
should be carried out nightly, after bathing. The 
feet should be dried thoroughly. The PCP should 
encourage the patient to apply a rich emollient 
cream daily.

 n Powders and creams may be used on the feet, 
except between the toes. 

 n The goal of care is healthy foot maintenance and 
prevention of any unnoticed injury that might 
otherwise progress, perhaps with dangerous 
consequences.

 n Refer the patient to a podiatrist for an annual 
assessment and, if necessary, follow-up podiatric 
management. Document that this referral was 
made.
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of alcohol abuse (even if just suspected) as well as the 
presence of ulceration (current or in the past) in the neu-
ropathy assessment.

One sign of vascular disease in the compromised foot is 
often hairlessness; the skin appears mottled and there may 
be a dependent rubor. Neuropathy assessment is done using 
the 5.07 monofilament. There is decreased pressure sensa-
tion as assessed by monofilament. This simple tool provides 
a pressure of 10 g and has demonstrated an ability to predict 
ulceration of the lower extremity (Boulton et al., 2008; a 
source for obtaining this tool is provided in the “Resources” 
section at the end of this chapter). Decreased vibratory sense 
also is usually present.

Macrovascular Disease

Of the macrovascular complications of diabetes, coronary 
artery disease is the most prevalent. The risk of death from 
coronary artery disease is sixfold greater in men with diabe-
tes and fourfold greater in women with diabetes compared 
to the general population (McCulloch, 2013). Diabetes in 
and of itself is a risk factor for subsequent cardiovascular 
disease.

Obesity, hypertension, and dyslipidemia are all covari-
ates of diabetes. Their presence may potentiate the risk 
for cardiovascular complications in persons with dia-
betes. Patients who do not have diabetes are placed at 
increased risk of diabetes development should they have 
these covariates. Hyperinsulinemia and insulin resistance 
syndrome confer cardiovascular risk if the patient’s T2DM 
is poorly controlled. Alterations in platelet function and 
increased aggregability, combined with disruptions in 
normal fibrinolysis, also may play a significant role in the 
development of macrovascular complications in diabetes. 
The reader is  referred to the chapters dealing with each of 
these topics for a more detailed picture of their diagnosis 
and management.

Other Problems Seen in Diabetes

INCREASED SUSCEPTIBILITY TO INFECTION

All PCPs are familiar with the problems associated with 
infection and its resolution in patients with diabetes. 
Neuropathy seems to be at least in part responsible for this 
situation, but it is also compounded by other physiologi-
cal variables. Specifically, leukocyte function is impaired in 
diabetes, with decreased complement activation seen as a 
sequela. This scenario is exacerbated by the compromise in 
vascular function, including basement membrane changes, 
which alter filtration functions in the blood vessel wall, as 
well as alterations in overall vessel function. Patients with 
vascular disease face even greater compromise in vascular 
function. When glycemic control is poor, leukocyte motil-
ity through the now-hyperosmolar serum is hindered. The 
outcome of such physiological compromise is a propensity 
for infection that, especially when in the distal periphery, 
can lead to osteomyelitis.

SKIN CHANGES

There are several classic skin changes associated with dia-
betes mellitus:

 n Acanthosis nigricans is a thickening and darkening 
of the skin in body folds and creases, typically at 
the base of the neck. This finding is associated with 
insulin resistance and so is most commonly found in 
patients with T2DM.

 n Glycation permits cross-linking of skin proteins, 
diminishing suppleness and limiting flexibility. The 
inability to place palms and fingers of each hand in 
direct contact with each other is sometimes seen in 
diabetes of long standing. This phenomenon is called 
the praying-hands sign.

 n Thickening of the skin is sometimes seen. This is 
referred to as scleredema and is generally found over 
the back of the arms.

 n Lipodystrophy can occur at the site of multiple injec-
tions, presenting with a lumpy, wasted appearance. 
Lipodystrophy can sometimes be altered by contin-
ued injection to the site with insulin. It can generally 
be avoided if the patient is vigilant in rotating insulin 
therapy among multiple sites.

 n Necrobiosis diabeticorum can occur in patients with 
long-standing diabetes. It typically presents with 
dark, dry, clustered patches overlying tight skin on 
the anterior surface of the lower leg. Although unat-
tractive, this condition is benign.

Prevention of skin sores or ulcers is vital to health 
maintenance in diabetes. Like diabetic foot care, as pre-
viously described, the provider should emphasize the 
importance of careful washing and drying of skin, in con-
cert with daily moisturizing with a rich emollient product. 
Daily skin inspection should round out this management 
plan.

 n TEACHING AND SELF-CARE

The best advice in diabetes self-management is healthy life-
style. See Tables 15.5, 15.6, 15.8, 15.9, and 15.11 to 15.15 
for content specific to teaching self-care.

 n COMMUNITY RESOURCES

For general patient-teaching strategies, provider and patient 
“cheat sheets” for diabetic foot inspection and foot care, as 
well as tips for provider documentation:

Ideabetes provides ideas and equipment for teaching 
patients about the consequences of poor glycemic control. 
Foot care management packets, including assessment check-
off sheets that the provider can use for examination and 
chart documentation, are wonderful.

Contact: Mary Jo Dudley, BSN, RN, CDE, Dover, NH 
03820; (603) 749–3899.
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Monofi laments (10- g size)  can be obtained from Gill 
Podiat ry Supply and Equipment C ompany; 1-800-32 1-
1348 8 a.m. to 6 p.m. EST, Monday  to F riday.

A li st of CDEs in eve  ry state can be obtained from the 
America  n As  sociation of Diabetes Ed   ucators, www.diabetes
educator.org/ All patien ts wi th diabetes sh  ould be given 
access to Diabetes Fo   recast, a patient-foc  used publication 
of the American Di  abetes As  sociation. This magazine’s 
approach to diabetes and   its management i s up to date a nd 
patient-empo  wering. It provides knowledge and support.

Patient resources: www .type2diabetesoption.com
General diabetes res  ources: dia betes.nid  dk.nih.gov
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 Referral Poi nts and Cli nical Warnings

The PCP should s trive for timely diagnosis of  T2DM, 
before  complication s have the opportunity to develop. 
Patient and provider can work together to develop, 
monitor, and adjust management s trategies. Other 
health care  provide rs, including the diabetologis t, CDE, 
nutriti   onist, pharmacist, and psychologist, can all play 
imp ortant team roles in the comanagement  o f this 
potentially deadly disease. Tight glycemic con trol is the 
gold standar d of management.  Patients need to be 
referred to another provider if complicat ion s in 
management a rise; these are noted throughout the 
chapter.

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

Acupuncture  is one complementary approach being 
used f or diabetes condition. Providers need to assess 
for t he use of complementary approaches as part of 
the patient’s history, as they may affect conventional 
therapies, and patients may  not volunteer this infor-
mation unless specifi cally asked. Effi cacy of many 
complementary approaches is not as well documented 
as that of conventional therapies. Providers need to 
read the literature before suggesting complementary 
approaches.
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Common Endocrine Disorders: 

Diseases of the Adrenal, Thyroid, 
and Parathyroid Glands

Margaret Donat, MD

ThE ADRENAL GLANDS

The adrenal glands are very small organs with complex 
functions. These glands sit on top of the kidneys and con-
sist of a medulla (the center) that produces catecholamines, 
namely, epinephrine and norepinephrine, surrounded by a 
cortex that secretes glucocorticoids and mineralocorticoids. 
Diseases of the adrenal glands can lead to syndromes of 
wasting, hypotension, and hypoglycemia if adrenal hor-
mones are lacking, whereas diseases that increase the pro-
duction of adrenal hormones can produce hypertension, 
weight gain, and virilization. The following section gives the 
primary care provider information needed for the diagnosis 
and management of several adrenal diseases: adrenal insuf-
fi ciency, adrenal overactivity, hyperaldosteronism, hypoal-
dosteronism, and pheochromocytoma. Appropriate referral 
information is also given.

Anatomy, Physiology, and Pathology

The adrenal glands are small pyramidal organs, measuring 
3 × 6 cm and weighing about 4 to 6 g each, embedded in the 
retroperitoneal fat medial to the superior pole of the kid-
neys. The blood supply branches off multiple sites; vascular 
sites drain from the suprarenal vein into the inferior vena 
cava on the right and the renal vein on the left. Autonomic 
innervation of the glands is extensive.

Histologically, the cortex is composed of three layers: 
the zona glomerulosa, which secretes mineralocorticoids 
such as aldosterone (which has an important role in the 
maintenance of salt balance and blood pressure regulation 
in the body); the zona fasciculata, which secretes glucocor-
ticoids such as cortisol; and the zona reticularis that secretes 
androgens, such as dihydroepiandrosterone (DHEA), 
DHEA-sulfat (DHEA-S), and the precursor to testosterone. 

The medulla arises from neural crest cells. It is very vascu-
lar and consists of chromaffi n cells, arranged in a network, 
which secrete catecholamines (Taub & Wolford, 2009).

When adrenal loss is caused by autoimmune disease, 
antibodies to all three zones of the cortices of the adre-
nal glands are found in 60% to 75% of patients, causing 
a decrease in size. Normal adrenal architecture is replaced 
by fi brosis. When adrenal failure is caused by tuberculosis 
or fungal infection, the glands are often large and calcifi ed. 
Adrenal insuffi ciency can also occur secondary to hemor-
rhage within the gland, which has a plentiful arterial supply 
but limited venous drainage, increasing the risk of thrombo-
sis (Falorni et al., 2011).

Synthesis of the steroid hormones is regulated by the 
hypothalamic–pituitary–adrenal axis (HPA) and, with 
the exception of aldosterone from the zona glomerulosa, 
is dependent on adrenocorticotrophic hormone (ACTH). 
ACTH is produced in the anterior pituitary. Its regulation is 
maintained by the feedback inhibition of cortisol. In addi-
tion, corticotropin-releasing hormone (CRH) stimulates 
ACTH release. Circadian rhythms and stress also infl uence 
the release of ACTH. Cortisol, when present in higher-than-
physiological levels, will inhibit ACTH secretion (negative 
feedback loop). ACTH and cortisol have a diurnal varia-
tion, with maximal secretion between 2 a.m. and 8 a.m. and 
nadir around midnight. ACTH secretion is also increased 
by fever, hypoglycemia, pregnancy, strenuous exercise, 
anorexia nervosa, and depression.

Corticotropin (ACTH) can stimulate aldosterone secre-
tion, but its effect is short lived. Aldosterone is instead 
regulated by the renin–angiotensin system and potassium. 
Receptors in the wall of the afferent arteriole of the kid-
ney respond to inadequate vascular volume and stimu-
late the release of renin from the juxtaglomerular cells. 
Renin cleaves angiotensinogen, a protein made by the liver 
and found in the plasma, to angiotensin I, which in turn 
is converted to angiotensin II primarily in the lungs by 
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by metastatic cancer or lymphoma, adrenal hemorrhage 
or infarction, or drugs. In developing countries, tubercu-
losis rather than autoimmune disease is the leading cause 
of adrenal insufficiency. Tuberculosis can destroy the 
adrenal glands and replace its tissue with caseous nodules 
and fibrosis; disseminated fungal infections such as histo-
plasmosis, paracoccidioidomycosis, blastomycosis, cryp-
tococcosis, and coccidioidomycosis can also destroy the 
glands and cause adrenal insufficiency. Adrenal failure has 
decreased in HIV patients because of widespread use of 
antiretroviral therapy (Chakera & Vaidya, 2010; Erichsen  
et al., 2009).

Other causes of adrenal failure include hemorrhage in the 
adrenal gland causing infarction (Rosenberger et al., 2011). 
Unrecognized, this can lead to shock and death, which is 
then incorrectly attributed to sepsis or ischemia. This is seen 
in patients who have hypercoagulable states such as lupus, 
diabetes, or pregnancy; patients using anticoagulants; or 
patients in the postoperative period. This can also be seen 
during sepsis, particularly that caused by meningococce-
mia, pneumococcal pneumonia, Escherichia coli, Neisseria 
gonorrhea, Staphylococcus aureus, or Haemophilus influ-
enzae (Waterhouse–Friderichsen syndrome). Patients with 
antiphospholipid syndrome, often associated with lupus, 
can also lose adrenal function because of arterial and venous 
thrombi (Bermas, Erkan, & Schur, 2014).

Drugs that work by interfering with steroid synthesis or 
that accelerate steroid degradation can cause loss of adrenal 
function. These drugs include those used to treat excessive 

angiotensin-converting enzyme (ACE), which is elaborated 
by pulmonary endothelial cells, and cleaves angiotensin I, a 
decapeptide, to angiotensin II, an octapeptide. Angiotensin 
II binds to a membrane receptor on the zona glomeru-
losa cells that is in the family of G-protein-type receptors. 
Activated second messengers raise intracellular calcium 
concentrations, leading to aldosterone secretion. Potassium 
can also increase aldosterone secretion via depolarization of 
cell membranes, leading to calcium influx through voltage-
gated channels (Taub & Wolford, 2009).

The primary precursor of adrenal steroid hormones is 
cholesterol, which is stored in the adrenal cortex. Multiple 
enzymatic steps produce the steroid hormones along three 
pathways, producing mineralocorticoids, glucocorticoids, 
and androgens.

 n ADRENAL INSUFFICIENCY

Adrenal insufficiency results from a decreased concentra-
tion of glucocorticoids, such as cortisol. The most com-
mon cause is the withdrawal of exogenous steroids, often 
given to treat asthma or rheumatologic conditions. Primary 
adrenal insufficiency is caused by loss of the adrenal cortex; 
more than 90% of the cortex must be destroyed for adrenal 
insufficiency to occur. Secondary adrenal insufficiency is the 
loss of cortisol secretion because of loss of pituitary ACTH 
secretion. Causes of adrenal insufficiency are presented in 
Table 16.1.

Epidemiology

In industrialized nations, primary adrenal insufficiency is 
usually caused by autoimmune destruction of the adrenal 
cortex. About 70% to 90% of the cases of adrenal loss 
involve autoimmune adrenal insufficiency or Addison’s dis-
ease. This can occur from age 17 to 72 years, but usually 
presents by age 40 years. Polyglandular autoimmune syn-
drome occurs mostly in women (70%); those with isolated 
autoimmune adrenal insufficiency are mostly male (71%) if 
they are in the first two decades of life. In the third decade, 
rates are equal for male and female; thereafter, patients are 
predominantly female (81%), for unknown reason. Half of 
the patients with autoimmune adrenal insufficiency have 
other autoimmune illnesses, such as early gonadal failure, 
insulin-dependent diabetes mellitus, Hashimoto’s hypothy-
roidism, Graves’ disease, hypoparathyroidism, or pernicious 
anemia. Schmidt’s syndrome is the combination of autoim-
mune adrenal insufficiency and diabetes with or without 
hypothyroidism. When more than two autoimmune diseases 
coexist, the syndrome is called polyglandular autoimmune 
syndrome, where antibodies to 21-hydroxylase (an enzyme 
involved in steroid synthesis) are found in the blood.

The second leading cause of adrenal insufficiency, 
found in 7% to 20% of those with adrenal loss, is corti-
cal destruction from infectious diseases, such as tubercu-
losis or fungal infections. The cortical loss can be caused 

Source: Nieman (2014).

ETIOLOGY OCCURRENCE

Primary Adrenal Insufficiency

Autoimmune
Tuberculosis (#1 infectious cause worldwide)
Others

Fungal infections
Adrenal hemorrhage
Congenital adrenal hyperplasia
Sarcoidosis
Amyloidosis
HIV infection (most common infectious 

cause in the United States)
Syphilis
African trypanosomiasis
Hemorrhagic infarction
Adrenoleukodystrophy
Adrenomyeloneuropathy
Metastatic disease
Drugs (by inhibiting cortisol synthesis)

70%–90%
7%–20%
10%

Secondary Adrenal Insufficiency

Exogenous steroid use
After cure of Cushing’s
Pituitary and hypothalamic lesions

Very common
Common
Uncommon

TABLE 16.1 Causes of Adrenal Insufficiency
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or confusion, but there are reports of psychosis, paranoia, 
schizophrenia, and self-mutilation (Chakera & Vaidya, 
2010; Marik et al., 2008).

Adrenal hemorrhage with loss of adrenal function can 
be a complication of several illnesses, including sepsis, 
trauma with shock, coagulopathies, and ischemic disorders. 
The clinical signs can be vague, but usually patients have 
abdominal, flank, back, or chest pain with fever and hypo-
tension. Anorexia, vomiting, psychiatric symptoms, and 
abdominal rigidity with rebound also occur (Chakera & 
Vaidya, 2010; Marik et al., 2008).

Pituitary or hypothalamic disease can lead to secondary 
adrenal failure. Secondary adrenal failure is often associ-
ated with other secondary losses, such as hypothyroidism 
or hypogonadism (Reimondo, Bovio, Allasino, Terzolo, & 
Angeli, 2008b). Thus, patients may present with fatigue, 
loss of menses, loss of libido, or difficulty getting erections. 
In secondary adrenal insufficiency, aldosterone secretion 
is preserved because aldosterone is regulated by the renin–
angiotensin axis rather than ACTH (Marik et al., 2008).

Loss of aldosterone secretion can occur in isolation 
(hyperreninemic hypoaldosteronism) or as a result of dimin-
ished secretion of renin or angiotensin II (hyporeninemic 
hypoaldosteronism). Hyporeninemic hypoaldosteronism is 
commonly found in patients with mild renal insufficiency 
(e.g., diabetes [50% of patients]) or those with nephritis but 
it can also be caused by use of nonsteroidal anti-inflamma-
tory drugs (NSAIDs; see section on hypoaldosteronism). 
Hyperreninemic hypoaldosteronism is usually seen in criti-
cally ill patients and may be caused by hypotensive injury 
to the adrenal glands. It can also be seen in patients with 
diabetes or those taking heparin (Marik et al., 2008). These 
patients are usually asymptomatic but can have cardiac 
arrhythmias or muscle weakness because of hyperkalemia 
(Karet, 2009).

Diagnostic Studies

LABORATORY FINDINGS

Fifty to sixty percent of patients with primary adrenal insuf-
ficiency are hyperkalemic, and 90% are hyponatremic from 
increased release of antidiuretic hormone (ADH) causing 
renal salt wasting and water retention. In primary but not 
secondary adrenal insufficiency, mineralocorticoids (aldo-
sterone) are lost along with the glucocorticoid secretion, 
causing intravascular volume depletion (hypotension) and 
elevated serum potassium levels. Primary adrenal insuffi-
ciency frequently causes hypoglycemia, hypercalcemia, and 
a mild normocytic anemia with lymphocytosis and mild 
eosinophilia (Mount, 2009).

In secondary adrenal insufficiency, hyponatremia but 
not hyperkalemia can occur, but from a different cause. The 
lack of ACTH leads to low cortisol levels, which increases 
vasopressin secretion and water retention. These patients 
also show evidence of other pituitary hormone abnor-
malities, such as elevated prolactin if there is a pituitary 
tumor, or low levels of thyroid-stimulating hormone (TSH), 

steroid production (i.e., Cushing’s syndrome) and adrenal 
carcinoma, such as aminoglutethimide, mitotane (o,p’-
DDD, related to the insecticide DDT), and ketoconazole. 
The latter, for example, inhibits two enzymes in the gluco-
corticoid-synthetic pathway and binds to the glucocorticoid 
receptor. Drugs such as rifampin, phenytoin, and pheno-
barbital accelerate the catabolism of cortisone by stimulat-
ing hepatic microsomal enzymes. Their use causes adrenal 
insufficiency in patients with compromised adrenal function 
or limited pituitary reserve (Fleseriu et al., 2013; Gordijn, 
Gemke, van Dalen, Rotteveel, & Kaspers, 2012).

Less-common causes of adrenal cortical loss include 
metastatic disease, although adrenal failure is rare. This 
can occur in up to 40% to 60% of women with breast or 
lung cancer, 30% of those with malignant melanoma, and 
14% to 20% of patients with gastric or colon cancer. Other 
infiltrating diseases, such as amyloidosis, sarcoidosis, or 
hemochromatosis, can lead to loss of adrenal cortical func-
tion. Familial disorders, including X-linked or autosomal 
recessive metabolic disorders, adrenoleukodystrophy, and 
the milder adrenomyeloneuropathy, all cause adrenal defi-
ciency; these disorders primarily affect 1 in 20,000 males 
(Moser, Raymond, & Dubey, 2005).

History and Physical Examination

Adrenal insufficiency can present as an insidious process 
or as an acute crisis (Salvatori, 2005; Toogood & Stewart, 
2008). Patients complain of anorexia, weight loss, and 
weakness (see Table 16.2). Fatigue, sweating, and loss of 
concentration can occur, especially as the loss of gluco-
corticoids enhances hypoglycemia. About half the patients 
have gastrointestinal complaints, usually nausea, vomiting, 
abdominal or loin pain, and diarrhea. In primary adrenal 
insufficiency, the patient notes darkening of the skin, caused 
by enhanced secretion of proopiomelanocortin-derived pep-
tides. The increased pigmentation is found especially on 
the face, at the elbows, knees, creases of the palmar sur-
face, gingival margin, or buccal mucosa; vitiligo is also 
seen. Hypotension, with systolic readings <110 mmHg, and 
orthostatic blood pressure changes, is found. Women report 
hair thinning and irregular menses. Psychiatric symptoms 
are seen in 64% to 84% of patients with adrenal insuffi-
ciency. The most common findings are depression, apathy, 

ACUTE

Abdominal pain, postural hypotension, fever, weakness, confusion

ChRONIC

Weakness, fatigue, salt craving, anorexia, nausea, vomiting, diar-
rhea, apathy, dizziness, and syncope; weight loss, orthostatic 
hypotension, vitiligo, pigmentation of skin and mucous mem-
branes, and alopecia

TABLE 16.2
Symptoms and Signs of Adrenal 
Insufficiency



CHAPTER 16: Common Endocrine Disorders: Diseases of the Adrenal, Thyroid, and Parathyroid Glands      269

(Florinef) given each morning with a liberal-salt diet. This 
aldosterone substitute can be adjusted by measuring blood 
pressure, potassium, and plasma renin activity (PRA), 
which should be in the upper end of the normal range 
(Fitzgerald, 2008).

Teaching and Self-Care

Concern about causing iatrogenic alterations in the  pituitary–
adrenal axis is widespread because of the common use of 
glucocorticoids to treat chronic diseases such as arthritis, 
infl ammatory bowel disease, asthma, and emphysema.

follicle-stimulating hormone, luteinizing hormone, and free 
thyroxine.

In adrenal hemorrhage, there is a precipitous drop in the 
hematocrit while the number of white blood cells increases 
(leukocytosis; Baker et al., 2012). Hyponatremia and hyper-
kalemia with renal insuffi ciency (azotemia) and acidosis are 
also seen.

The lack of response of the adrenal gland to ACTH 
stimulation may help confi rm the diagnosis of adrenal 
insuffi ciency. Random cortisol levels may not distinguish 
patients with mild disease from the normal population, 
but morning cortisol levels >25 mcg/dL (>525 nmol/L) are 
likely to indicate normal function, whereas patients with 8 
to 9 a.m. cortisol levels <4 mcg/dL (83 nmol/L) probably 
have adrenal insuffi ciency. The ACTH stimulation test 
can be done at any time and consists of giving 250 mcg 
(85 nmL, or 40 international units) of synthetic ACTH 
(cosyntropin) intravenously or intramuscularly. To differ-
entiate primary from secondary disease, an ACTH level 
is drawn 30 minutes before the synthetic ACTH is given 
and 60 minutes after the injection; the minimum value is 
18 to 20 mcg/dL or 500 to 550 nmol/L (before or after the 
injection). Measurement of ACTH in the basal sample will 
be high in primary disease (>100 pg/mL or 22 pmol/L) and 
low in secondary disease. Alternatively, serum aldoste-
rone could be measured; if low, it is indicative of primary 
disease, whereas its level is normal in secondary disease 
(Deutschbein, Unger, Mann, & Petersenn, 2009).

IMAGING STUDIES

In patients with primary adrenal insuffi ciency from autoim-
mune disease, imaging of the adrenal glands is not neces-
sary. In other cases, CT of the adrenal glands should be 
done to diagnose fungal disease or cancer. In patients with 
secondary disease from a pituitary or hypothalamic process, 
MRI of the pituitary and hypothalamic regions is done.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

The usual replacement is cortisone, 12 to 15 mg/m2/d, usu-
ally given as 25 mg in the morning and 12.5 mg in the 
evening to try to mimic the natural circadian rhythm of 
higher steroid production in the morning (Nieman, 2013). 
If other steroids are used, dosages are adjusted according 
to the relative potency of the drug. For example, predni-
sone is about four times as potent as hydrocortisone, so 
replacement is given as 5 mg in the morning and 2.5 mg 
in the evening. Because steroids can cause gastritis, weight 
gain, and osteoporosis, the goal is to give the lowest dosage 
that relieves symptoms; this can be as low as 15 to 20 mg/d 
of hydrocortisone. The steroid replacement dose may be 
adjusted based on 24-hour measurements of urinary cor-
tisol. Mineralocorticoids are necessary in 75% of patients 
with primary adrenal insuffi ciency to prevent sodium loss, 
intravascular volume depletion, and hyperkalemia; the 
dosage is usually 50 to 200 mcg 9-alpha-fl udrocortisol 

The degree of suppression of the adrenal axis depends 
on many factors, such as the type of steroid used, the dos-
age, and the duration of treatment. Nonetheless, many stud-
ies show that suppression is not predictable in individual 
patients, and thus random cortisol levels are not helpful. 
Patients taking 20 mg or more of prednisone (or its equiva-
lent) for more than 5 days should be suspected of having 
adrenal suppression, and thus are at risk of adrenal crisis if 
the medication is not appropriately weaned. Some patients 
have symptoms of adrenal insuffi ciency with normal corti-
sol and ACTH levels, probably from a sudden elevation in 
prostaglandin levels after steroid disuse (steroid withdrawal 
syndrome).

Alternate-day therapy is an approach used by many pro-
viders to minimize adrenal axis suppression and decrease 
side effects from glucocorticoids while sustaining therapeu-
tic effects. This use of a short-acting steroid (prednisone or 
methylprednisolone) every 48 hours should be the regimen 
of choice in patients facing more than a few weeks of gluco-
corticoid therapy for conditions other than adrenal insuffi -
ciency. Those lacking cortisol or ACTH secretion must take 
replacement daily.

During periods of stress such as febrile illness (tempera-
ture >100.4°F), gastroenteritis, or outpatient surgery with 
substantial blood loss (e.g., tooth extraction), signs and 
symptoms of adrenal crisis, or unconsciousness, additional 
steroid coverage is given. The oral dose of steroid can be 
doubled for the fi rst 2 or 3 days until the underlying fever 
or “24-hour bug” resolves. If patients are unable to take 
medications orally, they can be instructed to give themselves 
glucocorticoid by subcutaneous injection or to use gluco-
corticoid suppositories for replacement. Patients may also 

When the adrenal axis is suppressed from gluco-
corticoid use, abruptly decreasing or stopping the 
medication or missing a dose could precipitate an 
adrenal crisis (adrenal insuffi ciency) with symptoms 
of weakness, fever, nausea, vomiting, abdominal 
pain, confusion, hypotension, hypoglycemia, and 
loss of consciousness. This is life threatening and 
requires emergency medical treatment.

 C L I N I C A L  W A R N I N G :!
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dosage that was given is not clearly known, the safest and 
most practical clinical solution is to assume that they may 
be adrenal-insuffi cient.

make changes in their diet and lifestyle to manage symp-
toms of adrenal insuffi ciency. These include eating a healthy 
diet that contains ample fresh fruits and vegetables and is 
low in simple carbohydrates. Moderate exercise should be 
encouraged, both for overall good health and to aid in stress 
management. If the latter is a problem, patients may benefi t 
from stress management techniques that are individualized 
for them. Patients on steroid replacement should be encour-
aged to wear a Medic-Alert bracelet or to carry a medical 
identifi cation care stating that they use this medication. 
Patient should always carry a syringe with a vial of dexa-
methasone (glucocorticoid) for safety. Typically, an injec-
tion is given into the thigh muscle.

Because steroid-related gastritis can be a problem, 
patients should be encouraged to avoid smoking and the 
use of aspirin and ibuprofen and to limit caffeine and alco-
hol intake. They should be advised to take their steroid with 
food. Some patients may fi nd that eating small, frequent 
meals helps their tolerance of steroid medication.

Self-care for bone loss and osteoporosis is covered in 
another chapter.

When a patient with known adrenal insuffi ciency must 
undergo emergency surgery, steroid coverage is increased 
and is given intravenously until oral medication can be reli-
ably taken.

If patients have a history of steroid use, and in whom 
the length of steroid treatment, time since last use, or the 

Chronic adrenal failure may persist for months or 
years before diagnosis, but acute adrenal insuffi -
ciency (adrenal crisis) must be promptly recognized 
and treated to avoid death, which is usually caused 
by the underlying illnesses. It can be diffi cult to 
diagnose acute adrenal crisis; it is often misdiag-
nosed as sepsis or an acute abdomen. Acute loss 
of cortical secretion leads to tachycardia, hypo-
tension, and vascular collapse, severe abdominal 
pain, nausea and vomiting, hyponatremia, and 
hyperkalemia.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n The provider should consider referring a patient 

with suspected adrenal insuffi ciency to an endo-
crine specialty practice for diagnosis and manage-
ment planning.

Acutely ill patients may be severely hypotensive. 
They may need emergency referral.

 C L I N I C A L  W A R N I N G :!

It is a recommended practice to give steroid 
coverage during emergency situations for 
any patient taking steroids over the past 12 
months, even if the patient took alternate-day 
glucocorticoids.

 C L I N I C A L  W A R N I N G :!

Additional Resources for Patients

 n National Library of Medicine: www.nlm.nih.gov/
medlineplus/healthtopics.html

 n National Adrenal Disease Foundation: www.nadf.us
n Hormone Health Network: www.hormone.org

 n National Institute of Diabetes and Digestive and 
Kidney Diseases: www.niddk.nih.gov

n ADRENAL OVERACTIVITY

Cushing’s Disease and Cushing’s Syndrome

Cushing’s syndrome is a group of diseases characterized by 
excessive glucocorticoid secretion. The syndrome can be 
caused by increased ACTH secretion (pituitary or ectopic) or 
it can be ACTH independent (adrenal disease). In Cushing’s 
disease, a pituitary lesion leads to increased ACTH secre-
tion, which in turn leads to bilateral adrenal hyperplasia 
and increased glucocorticoid production.

EPIDEMIOLOGY

The most common cause of Cushing’s syndrome is iatro-
genic, from administration of excessive glucocorticoids (oral, 
parenteral, or topical). Endogenous excessive glucocorticoid 
production causing Cushing’s syndrome is most often ACTH-
dependent. A pituitary tumor secreting excessive ACTH is the 
cause in 68% of all patients; this is called Cushing’s disease. 
Ectopic production of ACTH is caused by numerous types of 
tumors, like small cell lung cancer, bronchial carcinoma, thy-
mic and pancreatic carcinoids and so on; this occurs in 12% 
of cases and is also ACTH dependent. ACTH-independent 
disease is caused by autonomous adrenal activity (adrenal ade-
nomas or carcinomas) in 19% of cases. Cushing’s syndrome 
occurs at a rate of 10 cases per 1 million in the population.

HISTORY AND PHYSICAL ExAMINATION

Cushing’s syndrome should be considered in patients who 
have a history of hyperglycemia, hypertension, osteoporo-
sis, and a recent gain in weight without use of steroids. The 
presence of marked virilization in women increases the like-
lihood of adrenal carcinoma, whereas marked hypertension 

http://www.nlm.nih.gov/medlineplus/healthtopics.html
http://www.nadf.us
http://www.hormone.org
http://www.niddk.nih.gov
http://www.nlm.nih.gov/medlineplus/healthtopics.html
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loss of the usual diurnal variation in cortisol secretion and 
evening cortisol levels are equal to or higher than morning 
values. In a patient with the signs of Cushing’s syndrome, 
low cortisol values may indicate the previously unsuspected 
use of exogenous steroids.

Screening tests for Cushing’s syndrome involve either 
the collection of two or three 24-hour urine samples for 
free cortisol measurement, or the overnight dexametha-
sone suppression test, because ACTH secretion is episodic 
in Cushing’s syndrome. To verify the completeness of a 
24-hour urine collection, urine creatinine is also measured 
in the sample, as its level should not vary by more than 
10%. Both tests can have false-negative and false-positive 
results, but a morning serum cortisol >5 mcg/dL after an 11 
p.m. dose of 1 mg dexamethasone or a urine-free cortisol 
value >80 mcg/dL warrants referral for further investiga-
tion. Stress can lead to false-positive results. Testing is best 
done in the outpatient setting.

The ideal time to screen a patient for Cushing’s syn-
drome is between midnight and 2 a.m., when cortisol and 
ACTH levels are usually low because of circadian rhythms. 
For patient convenience, this can be done after 4 p.m., and 
an ACTH level >15 pg/mL (>3.3 pmol/L) in the face of a 
cortisol level >15 mcg/dL (>415 nmol/L) suggests ACTH-
dependent Cushing’s, either Cushing’s disease or ectopic 
ACTH syndrome. If ACTH levels are under 5 pg/mL (1.1 
pmol/L) with elevated cortisol levels, a primary adrenal 
lesion may be present.

The classic endocrine specialty workup for Cushing’s 
syndrome involves looking at the endogenous steroid pro-
duction after low- and high-dose steroids are given. The 
low-dose test consists of giving 0.5 mg dexamethasone 
every 6 hours for 48 hours. Because the classic 2-day low-
dose and high-dose dexamethasone testing may be too 
complicated for patients to do in the outpatient setting, 
some endocrinologists do a more rapid high- and low-dose 
test. Patients can take increasing amounts of dexametha-
sone at night and have morning cortisol and ACTH levels 
measured. For the low-dose test, 2 mg of dexamethasone 
are given, and for the high-dose test, 8 mg of dexametha-
sone are given. Table 16.3 presents laboratory findings in 
pituitary-caused Cushing’s syndrome versus those in adre-
nal and ectopic syndrome.

A CRH stimulation test is given intravenously. Within 
45 minutes of administration, most patients with Cushing’s 
disease will have an increased level of ACTH and cortisol. 
Patients with adrenal tumors will not respond because of 
increased urinary free cortisol and ectopic ACTH secretion; 
pituitary ACTH is suppressed. A response to CRH thus 
helps differentiate Cushing’s disease from all other causes 
of Cushing’s syndrome.

Petrosal venous sinus catheterization is the most direct 
way of showing pituitary ACTH hypersecretion by reveal-
ing a central-to-peripheral ACTH gradient in the blood 
draining the tumor. Catheters are inserted through the 
femoral or jugular veins into both inferior petrosal veins. 
ACTH is measured in petrosal and peripheral venous blood 
before and within 10 minutes of administering CRH. A 

may indicate ectopic ACTH secretion. The symptoms and 
signs of hypercortisolism are caused by alterations in the 
metabolism of lipids, protein, and carbohydrates. Signs and 
symptoms include:

 n Central obesity
 n Hypertension
 n Glucose intolerance or diabetes
 n Facial rounding and plethora
 n Filling in of supraclavicular fat pads and central obesity
 n Loss of muscle strength and thinning of arms and legs
 n Easy bruising
 n Acne
 n Hirsutism
 n Irregular menses in women; decreased libido and 
gynecomastia in men

 n Deepening voice
 n Peripheral edema
 n Loss of height, back pain, and osteoporosis

Fatigue, weakness, irritability, polyuria, polydipsia, 
and increased frequency of skin and urinary tract infections 
from hyperglycemia also are common complaints. Altered 
protein metabolism can lead to easy bruising and striae 
wider than 1 cm on the abdomen or proximal extremities. 
Oligomenorrhea or amenorrhea occurs in premenopausal 
women; men report decreased libido (Toogood & Stewart, 
2008). Depression and insomnia often occur; major depres-
sion is found in as many as 66% to 75% of patients.

The typical cushingoid appearance is that of a patient 
with a round face (moon facies) with plethora (telangiec-
tasias), fat pads that bulge above the supraclavicular fos-
sae, and central obesity with spindle-like extremities. An 
increased prominence of the dorsal fat pad (buffalo hump) 
is less specific for Cushing’s syndrome and can be found in 
patients with weight gain from any cause. There may be 
increased facial hair, thinning of the skin with petechiae 
and ecchymosis, and increased pigmentation of the skin, 
especially in the groin and palmar creases if the Cushing’s 
syndrome is ACTH dependent. There is proximal muscle 
wasting from protein catabolism, so the patient has dif-
ficulty rising from the seated position. There can also be 
osteoporosis or frank fractures with minimal trauma.

Pseudo-Cushing’s syndrome is a diagnosis given to the 
disorder in which patients appear to have the physical signs 
of Cushing’s syndrome, but the excess glucocorticoid is 
from secondary causes, such as alcoholism or depression. 
Patients with alcoholism have hormonal abnormalities that 
resolve with abstinence. Their hormonal abnormalities are 
probably caused by increased CRH or impaired hepatic 
metabolism of cortisol. Major depression can also lead to 
abnormally regulated cortisol metabolism, although hyper-
secretion of cortisol is minimal. The hormonal defect disap-
pears on remission of the depression.

DIAGNOSTIC STUDIES

Laboratory Findings • Single cortisol values are not of value 
in diagnosing Cushing’s syndrome. There is, nonetheless, a 
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central-to-peripheral blood ACTH plasma gradient of ≥2.0 
before administering CRH or ≥3.0 after administering CRH 
confi rms a pituitary source of ACTH.

Pseudo-Cushing’s syndrome can be differentiated from 
Cushing’s syndrome by checking evening cortisol levels. 
Cortisol concentrations in the blood have a diurnal rhythm, 
high in the morning and low between 10 p.m. and 2 a.m. 
This evening nadir is preserved in pseudo-Cushing’s syn-
drome and not in Cushing’s syndrome, so patients with the 
fomer should demonstrate a low midnight cortisol value (<5 
mcg/dL or 138 nmol/L).

IMAGING STUDIES

Before the advent of MRI, pituitary tumors were identifi ed 
in <50% of those with Cushing’s disease, because Cushing’s 
disease is often caused by a microadenoma (a lesion <1 cm). 
Now, with MRI scanning, pituitary tumors can be identi-
fi ed in up to 75% of those with Cushing’s disease. In some 
patients, there are signs that the defect originates in the 
hypothalamus rather than in the pituitary.

Patients with adrenal adenomas have an equal chance 
of having benign or malignant tumors. MRI imaging, 
although it is more expensive than CT, can occasion-
ally differentiate benign from malignant masses. With 
the advent of better CT and MRI scanners, small adrenal 
lesions (<0.5 cm) are being identifi ed that are nonfunc-
tional; these are called adrenal incidentalomas. Seventy 
percent to 94% of adrenal masses found incidentally are 
nonsecretory and benign adenomas (Musella et al., 2013). 
Minimally invasive or laparoscopic adrenalectomy is now 
the procedure of choice for benign appearing adrenal 
tumors ≤6 cm in diameter and weighing <100 g (Conzo 
et al., 2013). A cancerous lesion is suspected if the tumor 
is >6 cm.

If no pituitary tumor is seen on MRI and the patient 
has non-suppressible cortisol secretion, bilateral inferior 
petrosal vein catheterization and sampling for ACTH dur-
ing stimulation with CRH can differentiate pituitary from 
ectopic ACTH-dependent disease. This catheterization 
procedure is expensive and invasive and can produce dire 

ACTH, adrenocorticotrophic hormone.

PITUITARY ECTOPIC ADRENAL

Baseline

Cortisol High Very high High

ACTH High Very high Suppressed

Response to Dexamethasone

Low dose No change No change No change

High dose Decreased >50% No change No change

TABLE 16.3
Laboratory Findings in Pituitary-Caused 
Cushing’s Disease Versus Findings in 
Adrenal and Ectopic Cushing’s Syndrome

complications, including brainstem damage; thus, it cannot 
be recommended as a routine procedure.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

SURGICAL TREATMENT

The treatment of Cushing’s syndrome depends on the cause. 
If Cushing’s disease is found, the pituitary adenoma should 
be removed by transsphenoidal surgery. The surgery is cura-
tive in 60% to 90% of cases.

For larger tumors (macroadenomas), total hypophysec-
tomy is required. If the symptoms of Cushing’s syndrome 
are very pronounced, bilateral adrenalectomy may be pre-
ferred, as this stops the organ damage from hyperglycemia, 
hypertension, and protein catabolism. In up to 25% of 
patients treated in this fashion, there is a risk of developing 
Nelson’s syndrome (a state created by the lack of feedback 
of exogenous steroid replacement on the pituitary tissue; 
Barber et al., 2010), because removal of the adrenal glands 
allows pituitary secretion of ACTH to increase. This is more 
likely to occur if the original pituitary lesion was an ade-
noma rather than hyperplasia, and if there was a high level 
of pretreatment urinary cortisol.

RADIATION THERAPY

Pituitary irradiation can be used, although the cure rate is 
not high. Relapse of Cushing’s syndrome in adults is less 
likely when unsuccessful pituitary surgery is followed by 
radiation.

PHARMACOTHERAPY

In cases of Cushing’s syndrome, where the tumor cannot 
be resected and radiation may take years to decrease corti-
sol production, drugs that inhibit steroid production can be 
used. These include aminoglutethimide and ketoconazole, 
and a drug that actually destroys adrenal cortical cells, 

Functioning adrenal masses that oversecrete hor-
mone require surgical removal or medical therapy 
if the former is not possible. CT and MRI scanning 
cannot distinguish hormonally active from inactive 
lesions, and lesions that produce hormones can be 
clinically silent. Most malignant tumors produce 
hormones, but they can be ineffi cient at making 
cortisol. Women with malignant adrenal tumors 
often appear virilized from overproduction of adre-
nal androgens, which would provide the clinical 
clue for further investigation. Men with estrogen-
secreting tumors can present with feminization: 
gynecomastia, testicular atrophy, and decreased 
libido (Fassnacht, Libé, Kroiss, & Allolio, 2011).

 C L I N I C A L  W A R N I N G :!
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mitotane (o,p’-DDD). Ketoconazole is preferred because of 
its lack of side effects, but in men, it can inhibit androgen 
secretion, leading to gynecomastia; in women, it can lead to 
hirsutism. Aminoglutethimide and mitotane can cause sig-
nifi cant gastrointestinal side effects, particularly anorexia 
and vomiting. These drugs are less effective in the treat-
ment of Cushing’s disease than in other causes of Cushing’s 
syndrome because the block in steroid synthesis actually 
increases ACTH secretion, which can ultimately overcome 
the drug’s ability to block steroid synthesis.

Teaching and Self-Care

Patients with obesity often present to the primary care 
provider for evaluation of pituitary or adrenal function to 
determine if a hormonal imbalance has led to diffi culty in 
losing weight. The patient may know a friend or relative 
with Cushing’s syndrome or may have seen information in 
the press, on television, or on the Internet about adrenal 
gland disorders. It can be diffi cult to separate patients with 
syndrome X, a genetic tendency for weight gain, hyperten-
sion, type 2 diabetes, gout, and (in women) hyperandrogen-
ism (hirsutism), from those with early Cushing’s syndrome. 
This is especially true if the patient with syndrome X is 
depressed. Laboratory fi ndings discussed previously and 
serial examinations can be helpful, along with the recogni-
tion that Cushing’s syndrome is rare and obesity, type 2 
diabetes, hypertension, and depression are more common.

Hypersecretion of CRH can occur in depression, stress, 
anorexia nervosa, excessive exercise, panic disorders, chronic 
alcoholism or drug withdrawal, diabetes mellitus with neu-
ropathy, and central obesity. There may be higher levels of 
glucocorticoids in hyperthyroidism and premenstrual tension 
syndrome and in survivors of childhood sexual abuse. Lower 
levels of CRH or HPA axis dysregulation and “hypoarousal” 
may be found in patients with hypothyroidism and sea-
sonal depression and chronic fatigue syndromes, including 
fi bromyalgia. The weight gain, depression, and fatigue in 
Cushing’s syndrome from chronic hypercortisolism might 
then be attributed to suppression of CRH secretion.

The primary care provider can assist the patient with 
Cushing’s syndrome by encouraging regular exercise and 
stress management. Other healthy lifestyle choices have been 
previously discussed, including diet and tobacco, alcohol, 
and caffeine management. The provider should also discuss 
the benefi ts of limiting refi ned carbohydrates in the diet.

 n INCREASED PRODUCTION OF 
MINERALOCORTICOIDS

Hyperaldosteronism

Excessive production of mineralocorticoids can occur as the 
result of primary disease (overproduction of aldosterone) or 
secondary disease from excessive stimulation by the renin–
angiotensin system. In both instances, glucocorticoid pro-
duction is normal.

Primary hyperaldosteronism can be caused by an aldo-
sterone-producing adenoma, bilateral adrenal hyperplasia 
(sometimes referred to as idiopathic hyperaldosteronism), 
or aldosterone-producing carcinoma. In bilateral hyperpla-
sia, it is thought that the adrenals may be stimulated by a 
pituitary or hypothalamic factor, causing the overstimula-
tion of aldosterone secretion (Nieman, 2013).

EPIDEMIOLOGY

Primary aldosteronism is a rare cause of hypertension, 
accounting for 1% of patients with hypertension. It 
should be suspected in patients with unexplained hyper-
tension and hypokalemia even with low-dose diuretics. In 
those patients, the incidence is increased to 50%. It affects 
women more often than men, and the peak age of diagno-
sis is between 30 and 50 years. More than 60% of cases 
are caused by benign adenomas; 30% of patients have idio-
pathic hyperaldosteronism.

HISTORY AND PHYSICAL ExAMINATION

Patients with hyperaldosteronism may have no specifi c 
symptoms, but could have some complaints caused by mild 
hypokalemia; a low potassium level is found in up to 90% 
of patients. These complaints include polyuria, polydipsia, 
and muscle weakness. When the loss of potassium is severe, 
there may be paresis or tetany. The loss of potassium will 
also bring out glucose intolerance. Edema is not seen unless 
there is coexistent congestive heart disease or nephrotic syn-
drome. Hypertension (blood pressure >140/90 mmHg) is 
almost always seen in hyperaldosteronism, although there 
are some rare patients who are normotensive but have 
hypokalemic alkalosis caused by hyperaldosteronism.

Patients with adrenal tumors should at least be 
screened for pheochromocytoma, because 65% 
of these may have the signal intensity of adrenal 
metastases on MRI and appear bright. Percutaneous 
needle biopsy of an unsuspected pheochromocy-
toma could lead to release of catecholamines, caus-
ing hypertensive crisis, retroperitoneal bleeding, 
and death.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n The use of female hormones can create a falsely 

elevated serum cortisol value. If results of screen-
ing tests for Cushing’s are equivocal, consider 
whether the use of female hormones may have 
infl uenced free hormone levels. In this instance, 
measure free cortisol in the urine. Alternatively, 
birth-control pills or female hormones can be 
stopped for six to eight weeks before testing.
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An initial evaluation for hyperaldosteronism is to check 
the plasma aldosterone level and the ratio of plasma aldo-
sterone to PRA before and 90 minutes after administration 
of captopril (25–50 mg), an ACE inhibitor. This test does 
not require dietary preparation and does not expose the 
patient to salt loading. Those with secondary hyperaldoste-
ronism, like normal patients, show a rise in PRA and a fall 
in aldosterone levels.

Single Adenoma Versus Bilateral Adrenal Hyperplasia. 
Once the diagnosis of primary aldosteronism is confi rmed, 
it is important to then distinguish between causative fac-
tors: either a single adrenal adenoma or bilateral adrenal 
hyperplasia.

IMAGING STUDIES

CT scanning can distinguish adrenal hyperplasia from a 
benign adenoma and can also exclude adrenocortical carci-
noma. If the CT is normal or reveals bilateral abnormalities 
or a unilateral abnormality in a patient older than 40 years, 
then an adrenal venous sampling is recommended to rule 
out unilateral disease and assess readiness for surgical man-
agement if needed. Aldosterone should be measured the day 
after surgery to assess cure. Potassium and spironolactone 
should be discontinued and antihypertensive medications 
decreased.

OTHER STUDIES

Hypokalemia (K <3 mEq/L) can be seen on electrocardio-
gram tracings as depression of the ST segment and inversion 
of the T wave. As potassium levels continue to fall, a promi-
nent U wave is seen in the anterior leads.

Treatment Options, Expected Outcomes, and 
Comprehensive Management

In patients with a benign adenoma, surgical removal of the 
adrenal gland that contains the adenoma is curative in more 
than 70% of patients. Surgery is not indicated in idiopathic 
hyperaldosteronism (bilateral hyperplasia), which is treated 
with a potassium-sparing diuretic, ACE inhibitors, or cal-
cium channel blockers, which inhibit aldosterone secretion.

Spironolactone (50–200 mg/d) is the most effective agent 
for hyperaldosteronism that cannot be treated surgically, as it 
is a competitive antagonist. It can create side effects because of 
its antiandrogenic activity, leading to decreased libido, breast 
pain, and gynecomastia in more than 50% of men treated. 
In women, breast pain and irregular menstrual bleeding can 
occur. If spironolactone is not tolerated, calcium channel 
blockers with potassium-sparing diuretics can be used.

Teaching and Self-Care

Hyperaldosteronism is a rare cause of hypertension. 
Nonetheless, it should be considered as a diagnosis in patients 

OTHER CAUSES OF HYPERALDOSTERONISM

Some patients with hyperaldosteronism have hypokalemia 
but no hypertension; this is called Bartter syndrome and is 
caused by excessive renin production from hyperplasia of 
the renal juxtaglomerular apparatus. There is also increased 
excretion of prostaglandins and the hypokalemia responds 
to treatment with prostaglandin inhibitors such as indo-
methacin. Nonetheless, potassium supplementation is often 
used as the sole therapy because of the undesirable long-
term side effects of NSAIDs.

Dexamethasone-suppressible hyperaldosteronism is an 
autosomal dominant disorder with features identical to 
those of primary aldosteronism, but the excessive aldoste-
rone secretion can be eliminated by giving steroids such as 
dexamethasone.

Excessive ingestion of licorice can cause hypertension 
and laboratory fi ndings of mineralocorticoid excess.

Secondary aldosteronism that also leads to hypokalemia 
is caused by elevated renin levels. Hyperreninemic hyperal-
dosteronism can occur in malignant hypertension, unilat-
eral renal artery stenosis, and renin-secreting tumors of the 
kidney’s juxtaglomerular apparatus.

DIAGNOSTIC STUDIES

Laboratory Findings • For an accurate evaluation of the 
renin–aldosterone axis, many patients have to discon-
tinue drugs known to affect hormones in the pathway. 
Spironolactone and estrogens should be stopped for 6 
weeks. Prostaglandin inhibitors (NSAIDs), calcium channel 
blockers, ACE inhibitors, sympathomimetics, and adrener-
gic inhibitors should be withheld for 2 weeks. If patients 
experience hypertension after discontinuing these drugs, 
prazosin or other alpha-1 adrenergic inhibitors can be sub-
stituted during this period.

Laboratory testing in patients with hyperaldosteron-
ism demonstrates a low potassium level (3–3.5 mEq/L) 
with alkalosis. The potassium value may be normal if the 
patient has been eating a low-sodium diet, so these tests 
should be done after 2 or 3 days of sodium loading (>200 
mEq or 120 mM Na). Primary aldosteronism is suspected 
if there are borderline or low potassium levels, low stimu-
lated PRA, and high aldosterone levels. Aldosterone values 
are high in the serum (>14 ng/dL), and urinary aldosterone 
and potassium levels are also high (K >30 mEq). In second-
ary hyperaldosteronism, the major distinguishing feature is 
elevation of PRA. In contrast to secondary hyperaldosteron-
ism, the PRA is suppressed in primary aldosteronism and 
does not increase in response to an upright position (stand-
ing for 4 hours) or volume depletion after a 40-mg dose of 
furosemide.

Many providers prefer to avoid salt loading in 
patients who are hypertensive and may be prone to 
congestive heart failure.
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chronic stress, ischemia in the zona glomerulosa, or a 
reaction to pyrogenic factors (e.g., interleukin-1, tumor 
necrosis factor). Secondary hypoaldosteronism from 
low levels of renin (hyporeninemic hypoaldosteronism) 
is a common cause of hyperkalemia. It often occurs in 
patients with mild renal insuffi ciency, and most of these 
patients have diabetes mellitus. Drugs known to inhibit 
aldosterone secretion or interfere with its actions include 
heparin, cyclosporin A, calcium channel blockers, beta-
blockers, NSAIDs, ACE inhibitors, spironolactone, and 
aminoglutethimide.

Epidemiology

Primary defi ciency of aldosterone (hyperreninemic hypoal-
dosteronism) is usually caused by adrenal insuffi ciency and 
was described earlier. Secondary aldosterone defi ciency 
caused by hyporeninemic hypoaldosteronism is also called 
type IV renal tubular acidosis. It most often occurs in 
 middle-aged men, and chronic renal insuffi ciency is found in 
80% of cases. Diabetes mellitus occurs in 50% of patients. 
Persons with diabetes are predisposed to hyperkalemia 
because of hyperglycemia and low insulin levels, which 
produce an extracellular fl ux of potassium. Autonomic neu-
ropathy may also be a factor in the acquisition of the hypo-
reninemic state.

History and Physical Examination

The clinical signs of hypoaldosteronism are caused by salt 
wasting and hyperkalemia. The hyperkalemia can lead to 
muscle weakness, muscle cramps, and cardiac arrhyth-
mias. Salt wasting can cause orthostatic blood pressure 
changes and hyponatremia, which can lead to mental 
confusion.

Diagnostic Studies

LABORATORY FINDINGS

The diagnosis of hypoaldosteronism is made by measuring 
the PRA and the aldosterone level in the blood during a 
period of salt restriction. If PRA is high, then hypoaldoste-
ronism is an isolated defect; if PRA is low, hypoaldosteron-
ism is secondary to the low renin level.

OTHER STUDIES

Hyperkalemia, when the potassium level is >5.5 mEq/L, 
can be seen on the electrocardiogram as peaked T waves. 
With further increases in the plasma potassium level 
>7 mEq/L, the P wave disappears, the ST segment is 
depressed, and the QRS complex widens, becoming sinu-
soidal. Untreated patients with severe hyperkalemia will 
present with ventricular fi brillation or cardiac standstill, 
unresponsive to electrical cardioversion, unless hypokale-
mia is corrected.

with high blood pressure who have low potassium levels while 
not taking diuretics, or in those taking diuretics who appear 
to need greater potassium supplementation than usual.

Potassium can be replaced orally as a liquid or as a 
slow-release tablet, which is usually preferred because of the 
unpleasant taste of liquid potassium. The slow-release tab-
lets must be taken with a copious amount of water to avoid 
gastric irritation. Most patients taking diuretics do not need 
routine potassium replacement. Patients who have potas-
sium levels <3 mEq/L, those with coexistent cardiac disease 
(especially those who take cardiac glycosides [digoxin, digi-
talis]), those with chronic liver disease, and those at risk for 
diuretic-induced glucose intolerance (diabetes) should take 
oral potassium while taking commonly used diuretics.

Self-care management includes maintaining a healthy 
lifestyle. The provider can counsel the patient about diet, 
including sources of potassium. Exercise as well as stress-
relieving activities can be important parts of the self-care 
plan. Balancing exercise and activities with adequate sleep 
and quiet recreation can round out a successful self-manage-
ment regimen.

 n hYPOALDOSTERONISM

Hypoaldosteronism should be suspected in any patient 
with persistent hyperkalemia with no kidney failure and 
no potassium supplement therapy. Hypoaldosteronism 
can be a primary disease or can occur secondary to low 
renin levels. Usual causes of hypoaldosteronism include 
primary adrenal insuffi ciency, salt-wasting forms of con-
genital adrenal hyperplasia, or the use of drugs. Primary 
loss of aldosterone secretion can also be caused by genetic 
mutations of enzymes in the synthetic pathway for min-
eralocorticoids. Hyperreninemic hypoaldosteronism can 
also occur in critically ill patients as a likely response to 

Although many providers routinely evaluate outpa-
tients for hyperaldosteronism by oral salt loading 
or short-term intravenous salt loading (2 L normal 
saline over 4 hours), these tests can lead to serious 
side effects, primarily congestive heart failure and 
severe hypertension. Normal patients have aldoste-
rone values of 5 ng/dL or less after saline infusion; 
those with hyperaldosteronism have values >10 ng/
dL. Some authors advise never giving sodium to a 
hypokalemic patient in whom primary aldosteronism 
is suspected. Such loading will increase further potas-
sium loss and trigger cardiac arrhythmias.
 It is best to replace potassium orally, unless a 
life-threatening cardiac arrhythmia or vomiting 
makes this route unfeasible. It is also best to give 
the replacement slowly to avoid inducing hyperka-
lemia, ventricular fi brillation, and cardiac standstill.
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 n PhEOChROMOCYTOMA

Catecholamine-secreting tumors of the adrenal medulla, 
and rarely from extra-adrenal sites, are called pheo-
chromocytomas. Extra-adrenal pheochromocytomas are 
referred to as catecholamine-secreting paragangliomas. 
Pheochromocytoma is a rare cause of hypertension. Most 
cases are sporadic, but some are associated with the familial 
syndromes of multiple endocrine neoplasia, where pheo-
chromocytoma is found with hyperparathyroidism and 
medullary thyroid cancer. Pheochromocytomas can also be 
associated with neurofi bromatosis and Von Hippel-Lindau 
disease.

Anatomy, Physiology, and Pathology

The medulla of the adrenal gland is formed from cells that 
migrate from the fetal neural crest; thus, they are related to 
the cells that form the sympathetic nervous system. These 
cells are called neuroendocrine cells and form catechol-
amines from the amino acid precursor tyrosine.

Because plasma catecholamines are labile, samples must 
be taken fasting, resting, and supine (with the needle placed 
20–30 minutes before sample taking) and processed rapidly. 
Urinary catecholamines are greater in magnitude and give 
a more integrated function over 24 hours, but use of cer-
tain drugs can give false-positive and false-negative results. 
Methyldopa, terbutaline, and isoproterenol will give falsely 
elevated catecholamine values.

Epidemiology

Pheochromocytomas arise in the adrenal gland 90% of 
the time. They can be bilateral in 10%, especially in those 
with multiple endocrine neoplasia syndrome. When the 
tumor is located outside the adrenal gland, it is called 
a paraganglioma. Pheochromocytomas are the cause 
in <0.2% of patients with hypertension. When patients 
are hypertensive and have an adrenal mass or present 
with hypertension, episodic headaches, palpitations, and 
sweating, the yield increases to about 6%. Tumors are 
equally common in men and women and can occur at any 
age, although most are found in patients 30 to 40 years 
old, and 50% of tumors are found on autopsy and are 
clinically silent during life (Young & Kaplan, 2014).

History and Physical Examination

The main sign of pheochromocytoma is either sustained 
hypertension or paroxysmal hypertensive crises on a back-
ground of mild hypertension, and occurs in up to 90% of 
symptomatic patients. The classic triad of symptoms is:

 n Headache
 n Sweating
 n Palpitations

Treatment Options, Expected Outcomes, 
and Comprehensive Management

If hyperkalemia is mild, restriction of dietary potassium 
and avoidance of drugs that exacerbate hyperkalemia are 
useful. If dietary restrictions do not correct the hyperkale-
mia, mineralocorticoid replacement with 100 to 200 mcg/d 
of 9-alpha-fl udrocortisol (Florinef) should be given. This 
therapy may promote edema from sodium retention and 
coexisting congestive heart failure or renal failure; hence, a 
balance between salt retention and fl uid overload must be 
individualized. If Florinef cannot be tolerated, kaliuresis can 
be promoted using appropriate diuretics, such as chlorthali-
done or hydrochlorothiazide. Sodium polystyrene sulfonate 
(Kayexalate), a cation exchange resin, removes potassium, 
but it also increases the sodium load, is expensive, and is 
diffi cult to use in the outpatient setting.

Teaching and Self-Care

Patients with hypertension often consume products adver-
tised as being low in sodium. Nonetheless, patients with 
hyperkalemia or mild renal insuffi ciency should avoid low-
sodium foods because they often contain high amounts 
of potassium. A healthy lifestyle, as previously described, 
should be encouraged.

Potassium restrictions must be taught. This includes 
warning about specifi c medications, including over-
the-counter drugs, as well as foods that are high in 
potassium. Potassium levels should be monitored.

 C L I N I C A L  W A R N I N G :!

Patients with diabetes mellitus are at higher risk of 
becoming hyperkalemic because insulin enables the 
transport of glucose and potassium into cells. Patients 
with poorly controlled glucose levels, who are abso-
lutely or relatively insulin-defi cient, can experience 
cardiac arrhythmias and arrest from hyperkalemia. 
Therefore, after starting medications that inhibit 
aldosterone activity in patients with diabetes (e.g., spi-
ronolactone, ACE inhibitors, NSAIDs), potassium levels 
should be monitored, looking for hyperkalemia.
 Hyperkalemic crisis, where a high serum level 
of potassium (>7 mEq/L) causes electrocardiogram 
changes (peak T-waves and arrhythmias), is treated 
emergently. Calcium gluconate (10–20 mL of a 10% 
solution) is given to counteract the effect of hyper-
kalemia on the heart. Then, glucose and insulin 
(25–50 g/hr glucose and 5 units of regular insulin 
intravenously every 15 minutes) are used to drive 
potassium into cells. Hemodialysis can also be used 
once the acute crisis is reversed.

 C L I N I C A L  W A R N I N G :!
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VMA collections can also be affected by monoamine oxi-
dase inhibitors and clofibrate.

Plasma catecholamines are usually not collected as an 
initial screening test for two reasons: tumors can have epi-
sodic secretion that would be missed, and in some patients, 
the stress of testing or pain during the procedure can lead to 
false-positive results. Nonetheless, plasma norepinephrine 
levels >2,000 pg/L are highly suggestive of a pheochromo-
cytoma during a hypertensive crisis. The catabolic effects 
of excessive catecholamines and decreased tissue perfusion 
promote lactic acidosis, and a lactate level >5 mmol/L should 
increase the suspicion of a pheochromocytoma (Eisenhofer 
et al., 2005).

Giving clonidine (0.3 mg) orally can be useful in 
separating patients with baseline plasma catecholamine 
levels above normal into those likely to have a pheochro-
mocytoma and those with elevations caused by stress. 
Pheochromocytoma is suspected when, 3 hours after cloni-
dine dosing, the plasma catecholamine levels are >500 ng/L. 
Provocative testing can be done with glucagon, histamine, 
or metoclopramide, but is not advised because these drugs 
can cause life-threatening cardiac responses in those with 
pheochromocytomas.

Special Laboratory Staining • Cells that produce catechol-
amines stain for neuron-specific enolase and chromogranin. 
In patients with pheochromocytoma, blood levels of chro-
mogranin are often elevated.

IMAGING STUDIES

Most pheochromocytomas are found within the adrenal 
gland. Adrenal tumors can usually be seen by CT examina-
tion, but if there is concern that the iodine contrast mate-
rial could trigger a hypertensive crisis or paroxysm, MRI 
also can be used. Metaiodobenzylguanidine (MIBG) is a 
nuclear tracer that can locate these tumors in 80% to 95% 
of patients, but it is not available at many sites. Isotope-
labeled octreotide (Sandostatin) can also detect pheochro-
mocytomas and is more widely available than MIBG, but 
it is expensive. Using MIBG or octreotide scanning, whole-
body images can be obtained, so that pheochromocyto-
mas outside the adrenal area can be detected. If nuclear 
scanning to locate extra-adrenal sites of pheochromocy-
toma is not feasible, MRI scans of the chest, abdomen, 
and pelvis should be done to find those rarer tumor sites 
(e.g., the bronchial tree, pancreatic tissue, bladder wall, or 
sympathetic–parasympathetic ganglia). Fludeoxyglucose-
positron emission tomography (FDG-PET) is more sen-
sitive than 1231-MIBG and CT/MRI for detection of 
metastatic disease.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Surgical resection of the pheochromocytoma reverses the 
manifestations of the disease, although mild hypertension 
may persist in 25% of cases. Laparoscopic adrenalectomy 

In contrast, orthostatic hypotension may be the main 
finding when the tumor secretes mainly epinephrine 
(Saxena, Chamarthi, Williams, Hopkins, & Seely, 2014). 
The hypertension of pheochromocytoma is characterized 
by earlier age of onset, increased severity, resistance to cor-
rection with standard antihypertensive drugs, and exacer-
bation by beta-adrenergic blockers. During hypertensive 
crises, patients may note throbbing headaches of short 
duration (<15 minutes), palpitations, anxiety, diaphoresis, 
tachycardia, abdominal pain, and nausea. Syncope, tremor, 
and facial blanching followed by flushing can occur. The 
presence of all three symptoms—headaches with sweat-
ing and palpitations—in patients who are hypertensive at 
the times of these attacks increase the sensitivity of finding 
pheochromocytomas to 90%. Episodes may be triggered by 
eating, defecation, urination, exercise, or induction of anes-
thesia. Norepinephrine secretion can lead to vasoconstric-
tion, leading to hypovolemia, orthostatic postural changes, 
arrhythmias, and shock (Manger & Gifford, 2002).

Diagnostic Studies

LABORATORY FINDINGS

The diagnosis of pheochromocytoma is based on the find-
ing of elevated catecholamine levels, usually measuring the 
urinary metabolites norepinephrine and normetanephrine in 
a 24-hour period. Vanillylmandelic acid (VMA) levels can 
be elevated but are not as specific as normetanephrine levels 
(65% vs. 84%;  Agha, Tomlinson, Clark, Holder, & Stewart, 
2006; Annane, Sébille, Charpentier et al., 2002; Eckstein et 
al., 2007). In recent literature, where high-performance liq-
uid chromatography (HPLC) assays were used, collection of 
urinary free catecholamines was as sensitive as catecholamine 
metabolites such as normetanephrine, and may be more sen-
sitive (>95%) for smaller lesions with rapid catecholamine 
turnover (Annane, Sébille, Charpentier et al., 2002).

The 24-hour collection of the urine is done in a jug 
containing acid, and creatinine should also be measured to 
ensure that the sample is adequate. Patients need not follow 
a special diet for detection of pheochromocytoma, but most 
antihypertensive medications should be stopped if possible. 
If the patient is severely hypertensive after discontinuing 
medication, hydralazine, minoxidil, calcium channel block-
ers, diuretics, or ACE inhibitors can be used. Drugs that are 
more apt to cause false elevations or to interfere with the 
collections are to be avoided, including:

 n Amphetamines
 n Catecholamines
 n Clonidine withdrawal
 n Ethanol
 n Methyldopa, l-dopa
 n Quinidine
 n Theophylline
 n Tetracycline
 n Metyrosine
 n Reserpine
 n Guanethidine
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may be performed in tumors ≤6 cm in diameter and weigh-
ing <100 g. Some lesions can be multifocal or present at 
different times (Conzo et al., 2013).

Patients need preparation before surgery to avoid hyper-
tensive crises and cardiac arrhythmias during anesthesia 
and hypotension on removal of the lesion. This preparation 
is ideally managed by an endocrine specialist. Hypertension 
lasting a month after surgery indicates multifocal disease 
or metastases or renal vasculature changes from the prior 
disease (discussion of surgical management is outside the 
bounds of this text).

Teaching and Self-Care

It may prove a diagnostic challenge to differentiate symp-
toms of a pheochromocytoma from those of thyrotoxico-
sis, drug withdrawal, anxiety disorders and panic attacks, 
carcinoid syndrome, paroxysmal tachycardia, mitral valve 
prolapse, migraine headaches, or hypoglycemia. Many 
patients with pheochromocytomas are asymptomatic, but 
those with short episodes of throbbing headache, palpita-
tions, and sweating are more likely to have these tumors 
than those with a history of long-lasting headaches and 
incapacitation.

Community Resources

 n Addison News, 6142 Territorial, Pleasant Lake, 
MI 49272; (517) 769–6891; www2.dmci.net/users/
hoffmanrj: Education and support for persons with 
Addison’s disease

 n National Library of Medicine: www.nlm.nih.gov/
medlineplus/healthtopics.html 

 n Hormone Health Network: www.hormone.org
 n http://familydoc.org
 n National Institute of Diabetes and Digestive and 
Kidney Diseases: www.niddk.nih.gov

 n National Cushing’s Association, 4645 Van Nuys 
Blvd., Sherman Oaks, CA 91403; 818-788-9239: 
Education and support for persons with Cushing’s 
disease

 n Cushing’s Support and Research Foundation, Inc., 
65 East India Row, Suite 22B, Boston, MA 02110; 
http://world.std.com/csrf/: Information and support 
for persons with Cushing’s disease

 n Brain-Pituitary Foundation of America, 281 E. 
Moody Ave., Fresno, CA 93720-1524; 209-434-0610

Support for patients and families affected by adult pitu-
itary tumors, including Cushing’s disease:

 n Pituitary Tumor Network Association, 16350 
Ventura Blvd., Suite 231, Encino, CA 91436; 818-
499-9973: Support for patients, promotes medical 
and public awareness

 n National Adrenal Diseases Foundation, 505 Northern 
Blvd., Great Neck, NY 11021; (516) 487–4992; 
http://medhlp.netusa.net/www.nadf.htm: Education 
and support for those with adrenal diseases and their 
families

The body’s ability to respond to stress involves the HPA 
and the efferent sympathetic nervous system. Women may 
experience irregular or missed menstruation during stress. 
Stress can cause alterations in thyroid hormones, such as 
euthyroid sick syndrome. Thus, stress management, relax-
ation techniques, and regular aerobic exercise can help 
reduce hormonal alterations and decrease symptoms and 
signs associated with excessive catecholamine release in the 
absence of a known adrenal tumor.

Lifelong surveillance of pheochromocytoma is 
necessary. It can be diffi cult to discern malignant 
from benign lesions on cytology alone. Malignancy 
is found in up to 13% of tumors. It is more com-
mon when the pheochromocytoma is extra-adrenal. 
Malignant spread to lymph tissue, liver, and bone 
can be seen.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Patients with pheochromocytoma may want to lie 

down during an attack, whereas those with panic 
and anxiety disorders tend to want to leave the 
site of an attack.

The hypertensive crisis caused by a pheochromo-
cytoma leads to symptoms that could be confused 
with stroke, myocardial infarction, or sepsis. Crisis 
can be precipitated by activity (bending over, 
urinating, or defecating) or by exposure to certain 
drugs (histamine, tyramine, glucagon, naloxone, 
metoclopramide, ACTH, tricyclics, and phenothi-
azines). Crisis can also occur spontaneously or from 
hemorrhage within the tumor. Patients present 
with severe hypertension, arrhythmias, and head-
ache. There may be anxiety and confusion with 
hypertensive encephalopathy. Some patients can 
present with myocarditis, a dilated congestive car-
diomyopathy that can be accompanied by pulmo-
nary edema. If shock intervenes from arrhythmias 
or sudden vasodilation from epinephrine secretion, 
acute bowel obstruction could result from bowel 
ischemia.

 C L I N I C A L  W A R N I N G :!
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of the thyroglossal duct that extends superiorly from the 
isthmus to the hyoid. The normal gland weighs about 10 
to 20 g, with each lobe about 5 cm long and 3 cm wide, 
innervated by the superior and recurrent laryngeal nerves 
and irrigated by the right and left superior and inferior 
thyroid arteries.

Thyroid hormone is synthesized by the follicular cells 
and stored in the colloid, where it can be taken up by the 
thyroid follicular cells for recycling or released into nearby 
capillaries. Thyroid tissue also contains parafollicular cells 
that secrete calcitonin.

The thyroid gland is usually diffusely enlarged in Graves’ 
hyperthyroidism. Microscopic evaluation shows follicular 
hyperplasia, in which the colloid content is reduced and 
replaced with a patchy lymphocytic infiltration, and the 
cells look activated, with more numerous mitochondria and 
increased microvilli at the cell surface (Lytton & Kahaly, 
2010). In subacute thyroiditis, biopsy of the gland shows 
thyroid tissue infiltrated by granulocytes, monocytes, and 
giant cells. In some cases, lymphoid germinal centers are 
found. There is also collapse of the thyroid follicles and 
necrosis of the follicular cells.

Thyroid hormones are formed from two tyrosine mol-
ecules that are iodinated. Tetraiodothyronine or thyroxine 
(T4) is produced exclusively by the thyroid gland, whereas 
triiodothyronine (T3) is produced by the thyroid and by 
conversion of T4 at extrathyroidal sites. Thyroid hormone 
synthesis is dependent on the dietary intake of iodide 
and its subsequent transport to the follicular cells. The 
FDA recommends a minimum of 150 mcg/d for adults, 
220 mcg for pregnant women, and 290 mcg for lactat-
ing mothers (Surk, 2013). In the United States, iodide is 
added to salt and flour, and dietary intake is usually 500 
to 800 mcg/d (Dasgupta, Liu, & Dyke, 2008). The daily 
production of T4 is about 100 mcg/d, half of which is then 
converted to T3.

T3 and T4 travel in the bloodstream bound to serum 
proteins, particularly thyroxine-binding globulin, which 
binds T4 more avidly than T3. At the level of the cell, T4 and 
T3 dissociate from the binding proteins and enter as free 
hormones. Membranes within the cells contain receptors 
for T4 and T3, and at the nucleus receptors have a 10-fold 
increased avidity for T3; there, the hormone stimulates 
mRNA production. Thyroid hormone ultimately stimulates 
thermogenesis by increased ATP use and promotes the syn-
thesis of many structural proteins.

Thyroid hormone synthesis is regulated by the avail-
ability of intrathyroidal iodide and by thyrotropin or TSH. 
TSH is secreted by pituitary thyrotrophs. Its alpha subunit 
is identical to luteinizing hormone, follicle-stimulating hor-
mone, and human chorionic gonadotropin, but its beta sub-
unit is unique. As in all hormone systems, its secretion is 
pulsatile and its release is stimulated by thyrotropin-releas-
ing hormone (TRH), which is made in the paraventricular 
nucleus of the hypothalamus. Low levels of free T4 and 
free T3 stimulate TRH and TSH release by negative feed-
back. Dopamine and somatostatin, however, inhibit TSH 
secretion. Thyroid hormone is necessary for normal brain 

DISEASES OF ThE ThYROID  
AND PARAThYROID GLANDS

This section discusses diseases of the thyroid and parathy-
roid glands. Hyperthyroidism, including Graves’ disease, 
goiter, subacute thyroiditis, and thyroid storm, is discussed 
first, followed by hypothyroidism, including chronic auto-
immune thyroiditis, rarer forms of the disease, secondary 
hypothyroidism, and thyroid resistance syndromes, and 
finally thyroid cancer. Lastly, hyperparathyroidism and its 
rarer forms are discussed, and community-based resources 
are presented.

 n ThE ThYROID GLAND

Thyroid disease is a common cause of outpatient visits to 
primary care providers. Goiter is a generalized enlarge-
ment of the thyroid gland, whereas a thyroid nodule is a 
focal enlargement. Symptoms can be caused by overactiv-
ity of the thyroid gland (hyperthyroidism) or underactiv-
ity (hypothyroidism). Autoimmune diseases can affect the 
function of the thyroid gland and can lead to hyperthy-
roidism (Graves’ disease) or hypothyroidism (Hashimoto’s 
thyroiditis). Lack of iodide in the diet or excessive iodine 
loading can lead to alterations in thyroid hormone 
synthesis.

Hyperthyroidism

ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The adult thyroid gland is butterfly shaped, composed of 
two lobes on each side of the trachea and a connecting 
isthmus. Some people have a pyramidal lobe, a remnant 

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

The following, though not an exhaustive list, is a 
complementary approach being used for this condi-
tion. Providers need to assess for the use of comple-
mentary approaches as part of the patient’s history, 
as they may affect conventional therapies, and 
patients may not volunteer this information unless 
specifically asked. Efficacy of many complemen-
tary approaches is not as well documented as that 
of conventional therapies. Providers need to read 
the literature before suggesting this complementary 
approach.

 n Massage therapy
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iodine cannot be used in these cases, but antithyroid medica-
tion and steroids are helpful until the drug is eliminated and 
hyperthyroidism remits.

Rare cases of hyperthyroidism can be caused by exces-
sive TSH secretion from a pituitary adenoma. These patients 
have goiter but no ophthalmopathy. Tumors of tropho-
blastic tissue (hydatidiform mole, choriocarcinoma) can 
also cause hyperthyroidism, because the human chorionic 
gonadotropin produced by such tumors has a weak thyroid-
stimulating ability. Ectopic thyroid tissue within the ovary 
(strumaovarii, a dermoid tumor or teratoma of the ovary) 
can cause hyperthyroidism (DiSaia & Creasman, 2007). 
Here, radioisotope scanning will show no uptake in the 
neck, but rather uptake in the pelvic area; this is diagnostic. 
In rare cases of thyroid cancer, patients will become hyper-
thyroid if they have a large amount of metastatic deposits 
of thyroid tissue.

Graves’ Disease

PATHOPHYSIOLOGY

Graves’ disease is the most common form of hyperthyroid-
ism. It presents as a syndrome consisting of hyperthyroidism, 
goiter, and eye disorder. It is an autoimmune disease caused 
by the production of antibodies (TSHR-Abs) that bind to the 
thyroid cell’s TSH receptor, altering its function. It is believed 
that an intrinsic thyroidal cell defect changes immune cell 
function, activating a normally suppressed population of B 
lymphocytes. The B lymphocytes produce the autoantibody 
thyrotropin-binding inhibitory immunoglobulin, which 
mimics the action of TSH. This causes excessive production 
of thyroid hormone and growth of the thyroid gland (caus-
ing a goiter). Many believe that autoimmune thyroid disease, 
Graves’ and Hashimoto’s thyroiditis (discussed under hypo-
thyroidism), although not immunogenetically identical, rep-
resent opposite ends of a single illness. Both diseases have 
strong genetic components, and both involve lymphocytic 
infi ltration of the gland and elaborate autoantibodies.

Graves’ hyperthyroidism appears to be an inherited 
disease because there is an increased frequency of certain 
genetic markers (histocompatibility complexes) in affected 
persons, especially HLA-B8 and DR3. In addition, there 
is a high concordance rate of 20% to 40% for the dis-
ease among monozygotic twins (Tomer & Davies, 2003). 
Although autoantibodies cause the goiter and hyperthyroid-
ism of Graves’ disease in a genetically predisposed person, 
not all people with these genetic markers develop autoim-
mune thyroid disease. The development of disease may be 
linked to an environmental stimulus that permits expres-
sion of the gene or allows the thyroidal defect. Interferon 
gamma, viruses like hepatitis C, and congenital rubella can 
all induce the class II molecule expression causing auto-
immune thyroid disease (Menconi, Hasham, & Tomer, 
2011a). Smoking, stress (induces suppression secondary to 
cortisol at fi rst, followed by rebound hyperactivity), preg-
nancy, and drugs like amiodarone and alemtuzumab have 
all been associated with new-onset Graves’ disease (Stan & 
Bahn, 2010).

development of infants and affects the function of almost 
every organ in the body.

EPIDEMIOLOGY

Hyperthyroidism is a common disorder. The American 
Thyroid Association estimates that 20 million Americans 
have some form of thyroid disease and more than 12% of 
the U.S. population will develop a thyroid condition during 
their lifetime (David et al.).

Women are fi ve to eight times more likely than men to 
have thyroid problems. In Europe, the annual incidence rate 
is 25 per 100,000 people. Graves’ disease is the most com-
mon cause of hyperthyroidism, accounting for 60% to 80% 
of all cases. Other causes include toxic adenomas, thyroid-
itis, toxic nodular goiter, and medication induced by drugs 
such as amiodarone. It most commonly occurs in young 
women in the reproductive years, smokers (Asvold, Bjøro, 
Nilsen, & Vatten, 2007), but it can occur in children and in 
men and women of any age. In older patients (>40 years), 
hyperthyroidism is usually caused by a toxic multinodular 
goiter. The prevalence of toxic multinodular goiter appears 
to vary depending on the rate of endemic goiter. In areas 
of iodine defi ciency (e.g., Malmo, Sweden), toxic multinod-
ular goiter is more common, occurring in 9% to 21% of 
the patients with thyrotoxicosis. In areas of iodine excess 
(e.g., Great Britain), the rate of toxic nodular goiter is 3% 
(Hollowell et al., 2002).

Excessive exogenous thyroid ingestion is a common 
cause of mild hyperthyroidism. This ingestion could be pre-
scribed or surreptitious, and can be found in many persons 
taking doses of 0.2 mcg or greater of l-thyroxine, 0.075 
mg/d or more of l-triiodothyronine, or more than 180 mg/d 
(3 grains) of thyroid extract.

Hyperthyroidism can also be caused by exposure to 
iodine in persons with a degree of thyroid autonomy (toxic 
nodules, multinodular goiter). The hyperthyroidism can 
occur 3 to 8 weeks after an iodine load (e.g., use of expecto-
rant or intravenous contrast) and persist for several months. 
Likewise, use of amiodarone for cardiac arrhythmias can 
induce thyroiditis and cause hyperthyroidism, which is quite 
diffi cult to treat, because the iodine content of the drug is high 
(33%) and the half-life is prolonged (55 days). Radioactive 

Clinical Pearls
 n Thyrotoxicosis is more likely to develop in per-

sons with autonomous nodules or persons taking 
thyroid extract or combinations of T3 and T4. 
Although this hyperthyroidism is usually caused by 
ingestion of thyroid medication, there have been 
epidemics of hyperthyroidism caused by the inges-
tion of meat from neck strap muscles contami-
nated with thyroid gland.
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is evident. Ophthalmopathy is caused by the accumulation of 
glyosaminoglycans in the orbital fat, connective tissue, and 
muscle. There is infi ltration of the tissues by lymphocytes and 
plasma cells and edema. Symptoms include:

 n A sensation of grittiness in the eyes
 n Blurred vision
 n Photophobia
 n Diplopia
 n Increased lacrimation
 n A feeling of increased orbital pressure

HISTORY AND PHYSICAL ExAMINATION

Hyperthyroidism or thyrotoxicosis is the clinical syndrome 
that results when tissues are exposed to excessive thyroid 
hormone. Hyperthyroidism can have multiple causes and 
can vary in severity and length of illness. Its causes are pre-
sented in Table 16.4.

Symptoms are caused by the effects of excessive thy-
roid hormone on the various organ systems. Although 
different causes of hyperthyroidism may produce similar 
symptoms and signs of disease, it is important to differ-
entiate the cause of the hyperthyroidism to devise the best 
treatment strategy.

Patients with hyperthyroidism display restlessness, 
anxiety, and emotional lability leading to cognitive impair-
ment. Their ability to concentrate is diminished, as is their 
exercise tolerance because of proximal muscle weakness. 
Bone resorption leading to osteoporosis may occur. Stare 
and lid lag occur in all patients secondary to sympathetic 
overactivity. They may notice a hand tremor, excessive 
perspiration, heat intolerance, and weight loss despite an 
increase in appetite. They may present with normal or 
high output congestive heart failure secondary to increased 
cardiac output in the face of increased contractility with 
increased peripheral oxygen demand; 60% of patients 
have atrial fi brillation  (Siu et al., 2009). About 20% of 
patients gain weight. Increased gut motility leads to hyper-
defecation and malabsorption.

Patients usually seek care because of the thyroid enlarge-
ment, eye changes, cardiopulmonary symptoms, or diffi culty 
at work or in their personal relationships. Table 16.5 pres-
ents additional symptoms and signs of hyperthyroidism.

Graves’ disease has some unique signs and symptoms. The 
disease is characterized by a triad of fi ndings: hyperthyroidism, 
diffuse thyroid enlargement (goiter), and infi ltrative ophthal-
mopathy and dermopathy (pretibial myxedema). Infi ltrative 
ophthalmopathy is present in up to 50% of patients with 
Graves’ disease, and it can develop before hyperthyroidism 

CNS, central nervous system; T3, triiodothyronine; TSH, thyroid-stimulating 
hormone.

DISORDER COMMENTS

Graves’ disease Elevated iodine uptake, eye fi ndings, TSH 
receptor Abs

Toxic multinodu-
lar goiter

No eye fi ndings, inhomogeneous scan, large 
goiter

Toxic nodule No eye fi ndings, usually T3 toxicosis

Subacute 
thyroiditis

Fever, tender neck, iodine uptake low

TSH-secreting 
tumor

No eye signs, CNS signs, increased 
alpha-subunit

Interleukin-2 or 
interferon use

Causes thyroiditis and usually 
hypothyroidism

TABLE 16.4 Causes of hyperthyroidism

GI, gastrointestinal; GU, genitourinary.

SYSTEM EFFECTS

General Nervousness, insomnia, fatigue, heat intoler-
ance, weight loss, tremulousness

Skin Warm and moist, onycholysis, acropachy, pre-
tibial myxedema, urticaria, pruritus, vitiligo or 
hyperpigmentation, hives

Eyes Exophthalmos, chemosis, ophthalmoplegia, 
vision loss

Cardiovascular Sinus tachycardia, shortness of breath and dysp-
nea on exertion, palpitations, atrial fi brillation, 
increased angina, congestive heart failure

GI Hyperphagia, hyperdefecation, elevated liver 
function tests

Metabolic Hypercalcemia, potassium wasting, increased 
alkaline phosphatase

Neuromuscular Fine tremor of hands, proximal muscle weak-
ness, loss of muscle tone, periodic paralysis

GU Urinary frequency, nocturia

Osseous Osteoporosis (if long-standing)

Neurologic Fever, delirium, coma, choreoathetosis

Reproductive Irregular menses, gynecomastia

Hematologic Normochromic, normocytic anemia, lymphocytosis

TABLE 16.5 Symptoms and Signs of hyperthyroidism

Hyperthyroidism can occasionally cause potassium 
wasting and loss of muscle tone, which results in 
episodes of localized or generalized weakness 
called periodic paralysis (Pothiwala & Levine, 2010). 
Although thyroid disease is more prevalent in 
women, periodic paralysis is most often seen in men 
and Asians. Episodes of paralysis can be brought on 
by strenuous activity, consumption of carbohydrates 
or alcohol, or use of medications such as insulin.

 C L I N I C A L  W A R N I N G :!
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infl ammatory disease of the thyroid gland that can cause 
overt hyperthyroidism. It is the most common cause of 
pain and tenderness of the thyroid gland. Its onset can be 
abrupt or gradual, and the pain is over the thyroid gland, 
with radiation to the jaw, throat, and ears. Many patients 
give a history of a recent upper respiratory infection, and 
they may give a history of fever, sore throat, myalgias, and 
elevation of T4 and/ or T3. The pain and hyperthyroidism 
are transient, subsiding in weeks to two to three months 
until the stores of T4 and T3 are depleted. Transient hypo-
thyroidism may follow this period of hyperthyroidism. This 
is because of leakage of stored hormone from the gland and 
breakdown of thyroglobulin, causing irregular release of T4 
and T3.

Thyroid infl ammatory disease can present in a silent 
or painless mode. This usually occurs in the postpartum 
period, and it can be diffi cult to differentiate painless thy-
roiditis from early Graves’ disease. Nonetheless, postpartum 
thyroiditis, which occurs within 1 year after parturition, is 
transient and does not lead to infi ltrative ophthalmopathy. 
Women report faster-than-expected weight loss after par-
turition, mood changes, anxiety, and palpitations that may 
all be erroneously attributed to the “postpartum blues” 
(Stagnaro-Green, 2012). 

DIAGNOSTIC STUDIES

Laboratory Testing

Assays for Total T4 and T3. The concentrations of total T4 
and T3 are measured in the blood using radioimmunoassay. 
Serum total T4 and T3 refl ect hormonal production and also 
the serum concentration of thyroid hormone-binding pro-
teins. When the level of serum thyroxine-binding globulin 
(thyroid hormone-binding protein) is increased, serum total 
T4 and T3 are increased, whereas the free hormones are not.

Estimation of Serum Free T4 and T3: Free Thyroxine Index. 
The amount of free T4 can be estimated by separation of 
the free from the bound T4 by a semipermeable membrane 
in equilibrium dialysis, a very expensive procedure, or by 
partition of tracer T3 between serum proteins and a non-
specifi c solid-phase matrix (resin uptake). A serum-free T4 
index can be calculated from the serum total T4 and the 
thyroid hormone-binding ratio. Labeled T3 is used because 
it is less tightly bound to proteins. The thyroid hormone-
binding ratio or T3 resin uptake estimates the number of 
unoccupied serum protein binding sites. Table 16.6 presents 
these values in hyperthyroidism and other states.

In hyperthyroidism, the TSH level is low or undetectable 
when using the ultrasensitive assays that are now available. 
The fi nding of a low TSH with elevated free thyroid hor-
mones confi rms the state of hyperthyroidism.

There are some patients with a low TSH level who have 
high T3 but not T4 levels. T3 thyrotoxicosis is more likely to 
occur in patients with a toxic thyroid nodule, but it can be 
seen in hyperthyroidism of any cause. Other patients have 
isolated elevations of T4 and a low TSH level. In these cases, 
there is an intervening serious illness that inhibits T4 to T3 

Signs of ophthalmopathy are:

 n Bilateral proptosis, usually symmetrical
 n Periorbital and conjunctival edema
 n Limited ocular movement, especially upward gaze
 n Increased intraocular pressure

Infi ltrative dermopathy is a rare manifestation of Graves’ 
disease, found in <10% of cases. These nontender lesions 
are scaly plaques that are erythematous or hyperpigmented 
on the feet, ankles, or tibial region. Biopsy reveals epidermal 
atrophy, fi brosis, and mucinous edema of the dermis. Even 
rarer is thyroid acrobachy, the clubbing of fi ngers and toes 
from subcutaneous fi brosis and periosteal bone formation 
involving the phalanges, metatarsals, and metacarpals.

On physical examination, the skin of a hyperthy-
roid patient is warm and smooth. Lid lag and lid retrac-
tion occur and can be found in hyperthyroidism from any 
cause. Infi ltrative ophthalmopathy with protrusion of the 
eye and limited movement of the globe is most often caused 
by Graves’ hyperthyroidism or autoimmune thyroid dis-
ease. Thyroid enlargement is generally found but may be 
absent in 20% of patients with Graves’ disease. Because 
of increased blood fl ow to the hyperactive gland, a bruit 
or venous hum can be auscultated over the gland. Systolic 
hypertension, sinus tachycardia, and atrial fi brillation can 
be found. There is a fi ne hand tremor that is apparent when 
the hands are stretched out in front of the examiner.

Toxic Multinodular Goiter

Hyperthyroidism is also commonly the later stage of a 
multinodular goiter (Plummer’s disease). In toxic mul-
tinodular goiter, the gland is more irregular and nodular 
than in Graves’ disease. Patients thus present with com-
plaints of an enlarging neck mass or diffi culty swallowing. 
Hyperthyroidism usually presents in an insidious manner 
and there is no infi ltrative ophthalmopathy or dermopa-
thy. In some cases, hyperthyroidism can follow exposure to 
drugs rich in iodine, such as intravenous contrast used in a 
CT examination; the use of cough syrup with expectorants; 
or the use of amiodarone, an antiarrhythmic drug.

A few patients present with hyperthyroidism from a 
toxic (autonomous) nodule. This is found mostly in patients 
with a thyroid nodule that measures 3 cm or greater who 
are younger than 30 years or older than 60 years.

Subacute Thyroiditis

Subacute thyroiditis (nonsuppurative thyroiditis, granu-
lomatous thyroiditis, or De Quervain’s disease) is an 

Clinical Pearls
 n It is believed that both uncontrolled thyrotoxicosis 

and hypothyroidism worsen ophthalmopathy.
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Other laboratory abnormalities found in patients with 
hyperthyroidism include increased liver function tests, 
specifi cally aminotransferase and alkaline phosphatase; 
high calcium levels; glucose intolerance (patients with dia-
betes may note that their insulin requirements increase); 
and anemia with a relative decrease in granulocytes and 
an increase in lymphocytes. Patients with subacute thy-
roiditis have an elevated erythrocyte sedimentation rate. 
Thyroglobulin levels are increased, unless the hyperthy-
roidism is caused by exogenous intake of thyroid hormone.

Radionuclide Imaging Studies. Most patients with hyper-
thyroidism have increased iodine uptake 24 hours after a 
tracer dose of radioactive iodine (131I). The exceptions, 
showing low uptake during clinical hyperthyroidism, are 
patients with thyroiditis or patients who have taken thyroid 
hormone or received iodine loads (intravenous contrast or 
amiodarone) before the test. Uptakes are done to confi rm 
the presence of hyperthyroidism and are not necessary for 
the diagnosis of classic cases of Graves’ disease. Uptakes are 
also done to differentiate cases of thyroiditis from Graves’ 
if clinical cues are inadequate to distinguish these causes of 
hyperthyroidism.

Thyroid scans that allow images of the gland to be gen-
erated are done with labeled iodine (123I) or pertechnetate 
(technetium, 99Tc). Both radioisotopes emit gamma particles 
that are detected by a gamma camera. 99Tc is less expensive 
and has a shorter half-life, allowing less radiation exposure. 
In Graves’ disease, the distribution of radionuclide within the 
thyroid is homogeneous, whereas toxic adenomas or toxic 
multinodular goiters are heterogeneous, showing some areas 
of increased uptake and other areas of decreased uptake. It 
is important that patients with areas of decreased uptake 
on thyroid scanning (cold nodules) be evaluated for thyroid 
cancer. Although most of these patients have multinodu-
lar goiters, some patients will harbor thyroid carcinoma in 
nonfunctioning tissue. Patients with hypothyroidism or thy-
roiditis demonstrate low or no uptake of radionuclide, and 
thyroid scans either cannot be generated or may look patchy.

Ultrasonography, CT, and MRI. Graves’ disease causes 
thickening of the eye muscles in more than 50% of patients. 
This can be detected by ultrasonography, CT, or MRI of the 
orbits. These tests are particularly useful when the patient 
has euthyroid Graves’ (normal thyroid function) or unilat-
eral eye involvement, where the etiology of the proptosis may 
not be easily recognized. Although CT scanning does expose 
the lens to radiation, it is the preferred imaging modality 
because of its lower cost and its ability to provide bony ana-
tomic detail. When there is no doubt about the diagnosis, the 
only necessary tests are the TSH, free T4, and TSH receptor 
antibodies (TSHR; Agha et al., 2006).

TREATMENT OPTIONS, ExPECTED OUTCOMES, 
AND COMPREHENSIvE MANAGEMENT

Graves’ disease is characterized by exacerbations, perhaps 
provoked by physical or emotional stress, and spontaneous 

T3, triiodothyronine; T3 RU, T3 resin uptake; T4, tetraiodothyronine or thyrox-
ine; TSH, thyroid-stimulating hormone.

DISEASE TOTAL T4 T3 RU FREE T4 TSh

Hyperthyroidism High High High Low

Pregnancy Normal High Low Normal

Subclinical 
hyperthyroidism

Normal Normal Normal Low

TABLE 16.6
Laboratory Values in hyperthyroidism and 
Other States

conversion (euthyroid sick syndrome) or the concomitant 
use of a drug, such as propranolol, that inhibits T4 to T3 
conversion, so that T3 levels are normal. Some persons show 
subclinical hyperthyroidism, in which TSH levels are low 
but free hormone levels are normal. This is often found in 
patients with autonomous thyroid function, such as euthy-
roid Graves’, thyroid adenoma, or multinodular goiter.

Some patients on routine testing have low TSH values 
without clinically apparent disease. A low TSH level can 
be normal for that population, but free T4 and total T3 lev-
els should be checked for thyrotoxicosis. Asymptomatic 
patients may have apathetic hyperthyroidism, which is 
seen more frequently in the elderly, or thyroid auton-
omy (toxic nodule or toxic multimodal goiter) or sick 
euthyroidism.

TSH values are also low in secondary hypothyroidism, 
but the T4 (free hormone) level is not elevated (see section 
on hypothyroidism). A normal or elevated TSH value in the 
presence of elevated free thyroid hormone levels indicates 
excessive pituitary secretion of TSH from a pituitary ade-
noma or thyroid resistance syndrome.

Thyroid antibodies are also found in the blood of 
patients with Graves’ hyperthyroidism. The antibodies 
that are most specifi c are those that bind to TSH recep-
tors, which include thyrotropin-binding inhibitor immu-
noglobulins or thyroid-stimulating immunoglobulins. 
Thyroid antibodies may be present during periods of 
remission, and their absence does not seem to be predic-
tive of permanent remission. Antithyroid antibodies that 
bind to other cellular components are called antithyro-
globulin and antimicrosomal, or thyroid peroxidase anti-
bodies. These levels are also elevated, although titers are 
usually lower than those in patients with autoimmune 
thyroiditis (see the section on hypothyroidism).

Finding an elevated total T4 may not indicate 
hyperthyroidism, because pregnancy or the use of 
conjugated estrogens increases the level of thyrox-
ine-binding globulin. It is important in women with 
elevated total T4 levels that hyperthyroidism be 
confi rmed by the fi nding of a low TSH value.

 C L I N I C A L  W A R N I N G :!
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carnitine, which antagonizes the action of thyroid hor-
mone; both have been useful. Rituximab, a monoclonal 
anitibody that induces B cell depletion and ameliorates 
the symptoms of hyperthyroidism, has been used as well, 
but is very costly and toxic. Lithium blocks the release of 
thyroid hormone, but is also very toxic.

There is biochemical improvement in 2 to 6 weeks 
and clinical improvement in 4 to 6 weeks. Most patients 
reach euthyroidism in 8 to 10 weeks, and the dose can be 
reduced by 25% to 50%. Initial therapy is to inhibit thy-
roid synthesis altogether until thyroid stores are depleted. 
Once euthyroidism is reached, the goal is partial inhibi-
tion, being careful to prevent hypothyroidism, which could 
aggravate thyroid enlargement or orbitopathy. Failure to 
control hyperthyroidism is often caused by noncompliance 
with therapy or inadequate doses of drug; often T4 levels 
fall, but T3 levels are still elevated, leading to persistent 
hyperthyroidism.

Patients are seen every 4 to 6 weeks until euthyroid 
on the medication and then every 3 months thereafter. 
Antithyroid medication is given for up to 24 months or lon-
ger to ensure remission; shorter periods of treatment usually 
lead to a recurrence of the hyperthyroidism within months 
of drug withdrawal. A study in Japan found that 81% of 
patients on methimazole remained euthyroid for 6 months 
after the dose was reduced to 5 mg every other day and in 
remission for the next 2 years (Nakamura et al., 2007).

An alternative treatment protocol for Graves’ disease 
is to give high doses of antithyroid medication; when the 
patient responds, instead of decreasing the dose, thyroid 
supplement is added to prevent hypothyroidism. This dual 
therapy of “blockade and add back” allows higher doses of 
antithyroid drug to be given to suppress antithyroid anti-
body formation, supposedly increasing the rate of remission 
without causing hypothyroidism. The effi cacy of this ther-
apy has been shown in Japan and Europe. In a European 
study, medical therapy using antithyroid drug alone for 
6 months and then with thyroxine for an additional 12 
months was successful during a 4-year follow-up in 58% 
of young adults and 66% of adults over age 35 years. This 
same therapy has not been as successful in North America, 
where the recurrence rate of hyperthyroidism (about 30%) 
was similar in patients given antithyroid medication and 
those given antithyroid medication followed by antithyroid 
medication plus thyroxine.

Inorganic iodine can decrease thyroid hormone levels by 
inhibiting the release of T4 and T3 by the thyroid gland and 
is used for a short term in preparation for thyroidectomy to 
decrease the vascularity of the gland. Iodide also blocks T4 

remissions, where long periods of euthyroidism (normal 
thyroid function) can occur after the withdrawal of medical 
therapy. Remissions occur in about 25% of patients and are 
more likely with:

 n Hyperthyroidism of recent onset
 n Mild disease
 n Modest thyroid enlargement
 n Modestly elevated total T3 levels

Treatment strategies depend on the expected length of 
disease and its severity.

Clinical Pearls
 n Graves’ disease has no one specifi c therapy, and 

it is diffi cult to predict who will go into remis-
sion and how long a remission will last. Thus, 
most patients are offered either antithyroid drug 
therapy or ablative treatment with radioactive 
iodine. The latter option is used most often in 
older patients with Graves’. Antithyroid drugs 
bring about euthyroidism more rapidly, do not 
cause permanent thyroid damage, and are inex-
pensive. Thus, antithyroid drugs are usually the 
initial treatment plan. If a side effect of medica-
tion occurs, or if hyperthyroidism is not controlled 
within a reasonable length of time, drug therapy 
can be withdrawn and radioactive iodine given. 
Radioactive iodine almost always results in hypo-
thyroidism, which can occur any time after treat-
ment (Ross, 2011).

Radioactive iodine is contraindicated in pregnant 
women, and pregnancy should be deferred for at 
least three months after treatment.

 C L I N I C A L  W A R N I N G :!

DRUG THERAPY FOR HYPERTHYROIDISM

Antithyroid drugs that are available in the United 
States include propylthiouracil (PTU) and methimazole 
(Tapazole, MMI), which are called the thionamides. Both 
work by inhibiting thyroid hormone synthesis, blocking 
iodine oxidation and iodotyrosine coupling. Both may 
inhibit antithyroid antibody production by inhibiting 
lymphocyte function. PTU also blocks, in a limited fash-
ion, T4 to T3 conversion. Both drugs are absorbed from 
the gut rapidly, but MMI is better concentrated in the 
gland and metabolized slowly. MMI is usually given as 
10 to 40 mg/d in two or three doses; PTU is given in two 
or three doses a day at 300 to 1,200 mg. The larger the 
goiter, the larger the dose given. Some other medications 
have been used but to a limited extent. For instance, glu-
cocorticoids which inhibit the peripheral conversion of 
T4 to T3 have been used. Cholestyramine has been used as 
adjunctive therapy to lower the T4 and T3 levels, as has 

Clinical Pearls
 n There is no test that reliably predicts remission, 

although normal free hormone levels on low 
doses of medication and a dramatic decrease in 
the goiter size are good indicators.
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lower doses are used for treatment. Clinical and biochemi-
cal improvement occurs within two to three months; most 
patients are euthyroid or hypothyroid within three to six 
months. Hypothyroidism ensues in about 80% of treated 
persons within the following year, and 2% per year thereaf-
ter. Thyroidal underactivity is caused by radiation necrosis 
and the failure of the surviving cells to replicate.

to T3 conversion. This usually requires 5 to 10 mg of iodide 
daily. Escape from the antithyroid effects of iodide occurs 
within 7 to 14 days, but it is useful in patients with severe 
hyperthyroidism. Iodide is given several hours after starting 
antithyroid medication to avoid stimulating thyroid hor-
mone synthesis. A saturation solution of potassium iodide 
(SSKI, 50 mg iodide/drop) or oral iodinated-contrast agents 
(Telepaque, 500 to 1,000 mg b.i.d.) can be used (Takata et 
al., 2010).

Beta-adrenergic antagonists reverse many of the clini-
cal symptoms and signs of hyperthyroidism. Propranolol 
is often used in a dosage of 40 to 160 mg/d to treat pal-
pitations, tachycardia, nervousness, and hand tremors. 
Propranolol used alone does not reverse the catabolic 
effects of hyperthyroidism. It is the treatment of choice in 
thyroiditis and to control the symptoms of hyperthyroid-
ism before 131I therapy becomes effective.

RADIOIODINE ABLATION

Radioactive iodine (131I) is an effective treatment for Graves’ 
disease because it reduces the volume of functioning thyroid 
tissue. The advantages of using radioactive ablation over 
antithyroid medication are its lack of side effects and its 
effi cacy. Nonetheless, hyperthyroidism may not be reversed 
for many months. Thus, severely ill patients may need to 
be pretreated with antithyroid medication until they are 
more stable. Before therapy, iodine-containing drugs and 
contrast agents must be avoided. The usual dose of 131I is 8 
to 12 mCi for Graves’ disease, delivering 10,000 to 20,000 
rad to the thyroid. Higher doses of 131I (12 to 15 mCi) are 
given to patients who used antithyroid drugs before radio-
iodine ablation. Acute exacerbation of hyperthyroidism 
may occur within the fi rst two weeks after treatment from 
radiation-induced thyroiditis; there is also risk of worsening 
of Graves’ ophthalmopathy. There may be some swelling 
of the goiter and neck pain, which responds to aspirin or 
steroids. Persistent hyperthyroidism may occur, especially if 

After analysis of the data, the Cooperative Thyrotoxicosis 
Therapy Follow-up Study Group has shown no overall 
increase in cancer mortality in patients treated with 131I. 
There may be a risk for gastric carcinoma in patients treated 
with 131I for Graves’ who have a family history of gastric 
cancer and pernicious anemia. Nonetheless, because of the 
concerns about potential gonadal radiation and leukemia, 
131I is not the preferred treatment for children and adoles-
cents or women in their reproductive years. Adult men may 
not face the same risk after exposure to 131I because the tes-
ticles are farther removed from the bladder than the ovaries 
and because the testicles manufacture new spermatocytes 
every 90 days.

All patients taking antithyroid medication should 
be warned to look for the minor and major side 
effects of the medication. A common minor reac-
tion, especially to PTU, is an itchy skin rash. Often 
the rash improves with antihistamine use and as the 
hyperthyroidism is controlled, but bothersome skin 
eruptions may mandate changing to MMI or stop-
ping medication and using radioablation to reverse 
hyperthyroidism. More serious side effects, such as 
hepatitis, fever, and agranulocytosis (which occurs 
in 0.3%), require immediate cessation of medica-
tion and often hospitalization until blood tests 
improve. White blood counts should be obtained as 
a baseline because Graves’ disease can produce mild 
leukopenia (Johannsson et al., 2012).

 C L I N I C A L  W A R N I N G :!

The primary care provider should refer any patient 
needing radioiodine ablation to a thyroid specialty 
practice for evaluation and treatment.

 C L I N I C A L  W A R N I N G :!

Pregnant women are not candidates for radioio-
dine ablation because the radioactive iodine can 
cross the placental barrier and destroy the fetal 
thyroid. Women who are fertile need to have a 
pregnancy test before treatment with 131I.

 C L I N I C A L  W A R N I N G :!

SURGICAL ABLATION

Surgical treatment for hyperthyroidism is indicated for preg-
nant women who cannot tolerate antithyroid medication; 
patients with large goiters, especially those with compres-
sive symptoms; patients intolerant to antithyroid medication 
who do not want radioactive iodine; and patients found to 
have coexistent suspicious nodules. Surgery can be preceded 
by short-term antithyroid medication, or in the nonpregnant 
patient iodide. Surgery is more expensive than treatment with 
radioiodine. Postoperative complications include vocal cord 
paralysis and transient or permanent hypocalcemia from 
hypoparathyroidism. Subtotal thyroidectomies, although safer 
in terms of less risk of vocal cord paralysis and hypoparathy-
roidism, may lead to recurrent hyperthyroidism because the 
thyroid remnant can be stimulated by remaining antithyroid 
antibodies. Many surgeons thus prefer to do near-total thy-
roidectomies, because it is diffi cult to reoperate in the neck. 
The recurrence rate for hyperthyroidism is about 3% to 8%; it 
tends to occur more than 5 years after surgery.
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to become very tender. Treatment of subacute thyroiditis 
consists of relieving the pain and symptoms of hyperthy-
roidism. For pain relief, anti-infl ammatory drugs (2.4–3.6 
g salicylate or in more severe cases 30–40 mg prednisone) 
are used for 3 to 4 weeks and then tapered and withdrawn 
over 4 weeks (Benbassat, Olchovsky, Tsvetov, & Shimon, 
2007). The neck pain usually totally resolves within 72 
hours if prednisone is given; if pain persists, other diagno-
ses, including anaplastic thyroid cancer, should be consid-
ered. Propranolol or other beta-antagonists can be used for 
symptomatic palpitations or anxiety. It is essential to differ-
entiate thyroiditis, where the hyperthyroid state lasts 4 to 8 
weeks, from Graves’ disease so that radioactive iodine and 
surgical remedies are avoided. Antithyroid medication is not 
given because of the transient nature of the hyperthyroid-
ism. More importantly, because thyroiditis is a disease in 
which stored hormone is released and there is no increased 
synthesis of T3 and T4, PTU or MMI, which interfere with 
thyroid synthesis, have no benefi cial effect; also, symptoms 
are usually mild and short-lived.

TEACHING AND SELF-CARE

Stress may be a trigger for Graves’ disease; more patients 
with Graves’ disease report antecedent stress compared 
with controls in several studies. There are also reports of 
a higher incidence of Graves’ disease among concentration 
camp survivors. Acute and chronic stress may induce a state 
of immune suppression via the actions of CRH and cortisol 
on immune cells.

Sex steroids also seem to play a role in the initiation 
of Graves’ disease and other autoimmune diseases of the 
thyroid, because far more women have these diseases than 
men. Graves’ disease is rare before puberty and during preg-
nancy; T- and B-cell functions decrease, whereas the CRH/
cortisol axis is activated. Postpartum thyroiditis is caused 
by the rebound from this immunosuppression.

There is also a higher rate of disease persistence and 
ophthalmopathy in patients who smoke.

Surgical decompression is indicated if ophthalmopathy 
threatens vision.

The lesions of infi ltrative dermopathy or pretibial myx-
edema associated with Graves’ disease usually require no 
therapy, but if extensive they can be treated with topical 
0.5% fl uocinolone covered with an occlusive dressing.

Follow-up for Graves’ disease is lifelong to ensure that 
there is no recurrence of disease, to detect hypothyroidism 
after treatment, and to ensure that thyroid replacement 
therapy is adequate.

TREATMENT FOR TOxIC GOITER

Treatment for hyperthyroidism caused by multinodular thy-
roid disease is ablative, either with radioactive iodine or sur-
gery. Despite the greater doses of radioiodine (15–29 mCi) 
used to treat multinodular goiter, hypothyroidism is less 
commonly seen after ablation than after Graves’ because 
of the heterogeneous uptake (Baker et al., 2012). As hyper-
trophic areas of the nodular gland are destroyed, previously 
atrophic areas resume thyroid function. Antithyroid drugs 
can be taken until defi nitive therapy is undertaken. For large 
compressive goiters, surgery is curative, although for the 
elderly or those with concurrent heart disease who are not 
surgical candidates, large doses of radioactive iodine (>70 
mCi) can be given. For younger patients with toxic nod-
ules, which are usually follicular adenomas >3 cm, surgical 
removal of the overactive nodule is the preferred treatment 
because this decreases the risk of persistent or recurrent 
hyperthyroidism and late-occurring hypothyroidism from 
the 131I exposure.

TREATMENT FOR SUBACUTE THYROIDITIS

Subacute thyroiditis is usually preceded by a viral infection, 
affects more women than men, and causes the thyroid gland 

All patients who undergo near-total thyroidecto-
mies will be on lifelong thyroid hormone replace-
ment and need to be followed for recurrence and 
adjustment of replacement by their primary care 
provider.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Periorbital edema from Graves’ ophthalmopathy can be 

improved by using mild diuretics at night and sleeping 
with the head raised. Methylcellulose (0.5%) drops can 
also be used for eye irritation. Ophthalmopathy that 
is more severe is treated with oral steroids or orbital 
irradiation.

Thyroid storm is a medical emergency and occurs 
in untreated hyperthyroid patients who have an 
intercurrent illness or stress, such as an infection, 
surgery, motor vehicle accident, or heart attack. It 
can also occur after stopping or missing doses of 
antithyroid medication, or rarely after 131I therapy. 
Patients with thyroid storm have the same symp-
toms as those with thyrotoxicosis, but the symp-
toms and signs are more extreme:

 n Hyperpyrexia (104–106°F)
 n Nausea and vomiting
 n Tachycardia and congestive heart failure
 n Anxiety, confusion, or frank psychosis

 C L I N I C A L  W A R N I N G :!

(continued)
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Thyroid storm is a clinical and not a biochemical 
diagnosis; these patients have elevated free thyroid 
hormone levels, but no more elevated than their 
less ill counterparts with hyperthyroidism. Thyroid 
storm has a fatality rate of 20% to 50%, so treat-
ment consists of hospitalization and aggressive 
reversal of thyrotoxicosis. Table 16.7 presents the 
treatment of thyroid storm. Serum T4 and T3 levels 
should improve within 48 hours.
 To avoid thyroid storm, patients with hyperthy-
roidism should be asked to contact their thyroid 
specialist or primary care team if they develop an 
intercurrent illness, and to avoid minor surgery, 
even dental procedures, until they are on adequate 
treatment for their thyrotoxicosis.
 Hyperthyroidism can also be diffi cult to recog-
nize and treat in the pregnant patient (Burch, 
Burman, & Cooper, 2012). This is because normal 
pregnancy may mimic some signs of hyperthyroid-
ism. Hyperthyroidism should be suspected in preg-
nant women who have weight loss, severe nausea 
and vomiting, muscle weakness, marked tachycar-
dia, and goiter; thyroid enlargement should not 
occur in pregnant women who have adequate 
iodide intake. 

 C L I N I C A L  W A R N I N G :!
Hyperemesis gravidarum may be caused by occult 
hyperthyroidism. Thus, free thyroid hormone levels 
and TSH should be obtained in pregnant women 
with intractable nausea and vomiting. Management 
of hyperthyroidism in pregnancy is outside the 
bounds of this text. Referral to a thyroid specialist 
for evaluation and guidance in the treatment plan 
is necessary.
 In the postpartum period, hyperthyroidism is 
usually caused by recurrence of Graves’ disease or 
painless thyroiditis, which does not require aggres-
sive therapy because of its transient nature. It is dif-
ferentiated from Graves’ by low uptake on iodine 
scanning.
 Treatment of Graves’ ophthalmopathy includes 
referral to the ophthalmologist and thyroid 
specialist, because achieving the euthyroid state 
(normal thyroid function) often improves diplopia 
and irritative symptoms. Swelling and edema of 
the orbital contents can cause optic nerve compres-
sion. Thus, patients complaining of loss of visual 
acuity or loss of color perception should be told 
to contact their ophthalmologist immediately to 
avoid sight loss.

 C L I N I C A L  W A R N I N G :!

BLOCK ThYROID hORMONE SYNThESIS

Loading dose 600 to 1,000 mg propylthiouracil (PTU)
Followed by 200 mg PTU every 4 to 6 hours
PTU can be given orally, via nasogastric tube, or rectally
Methimazole 20 mg every 4 to 6 hours may also be given

BLOCK ThYROID-ASSOCIATED CARDIAC ARRhYThMIAS

Propranolol to control pulse (60–80 mg every 4–6 hours)
Can give propranolol intravenously, 0.5 to 1 mg/minute

BLOCK T4 TO T3 CONVERSION

Hydrocortisone is given (100 mg IV every 8 hours)
Iodine can also be used if treatment with radioactive iodine is not 

to be given in the next few days (SSKI 5 drops every 6 hours or 
Telepaque 500 to 1,000 mg every 12 hours)

SUPPORTIVE MEASURES

Reduce fever
Treat any underlying infection
Give fl uid (usually 3–5 L/d) and glucose

TABLE 16.7 Treatment of Thyroid Storm

Hypothyroidism

Hypothyroidism is the clinical and biochemical syndrome 
resulting from decreased thyroid hormone production. It 
may be caused by thyroid disease (primary hypothyroidism) 
or by diseases of the pituitary or hypothalamus (secondary 
hypothyroidism). Primary hypothyroidism is often caused 
by an autoimmune destruction of the thyroid follicular cells 
called chronic thyroiditis, but it can also be unrelated to 
autoimmune processes and thus idiopathic. Chronic thy-
roiditis can occur in an atrophic (nongoitrous) form or a 
goitrous form, often called Hashimoto’s thyroiditis. Non-
thyroidal illness can mimic hypothyroidism and must be dis-
tinguished from the latter because sick euthyroidism causes 
transient changes in the thyroid hormone production. Data 
obtained from the NHANES III estimated that about 1 in 
300 persons in the United States has hypothyroidism. The 
prevalence increases with age, and is greater in females than 
in males. About 13 million Americans have undiagnosed 
hypothyroidism.

Causes of hypothyroidism include chronic autoimmune 
thyroiditis, history of treatment with radioactive iodine or 
external radiation to the head and neck, surgical removal 
of the thyroid gland, or thyroid gland dysgenesis. Causes 
of hypothyroidism are presented in Table 16.8 (Gaitonde, 
Rowley, & Sweeney, 2012).
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thyroiditis. Women with Turner’s syndrome, especially 
those who are XO, also have a high prevalence of chronic 
thyroiditis (up to 50%). Chronic thyroiditis is also associ-
ated with Addison’s disease (20%) and polyglandular auto-
immune syndrome type II (70%). Thus, there are probably 
several genetic sites related to autoimmune thyroid disease.

Similar to Graves’ disease, chronic thyroiditis is an auto-
immune disease with a strong genetic component, in which 
immunoglobulins are found in the serum of patients. There 
is an increased incidence of atrophic thyroiditis among per-
sons positive for HLA-DR3, whereas HLA-DR5 positivity 
is associated with goitrous thyroiditis.

POSTPARTUM THYROIDITIS

Postpartum thyroiditis is a form of silent or painless thyroiditis 
and can also occur at other times. There may be a link between 
increased consumption of iodide in the diet and autoimmune 
thyroiditis. In areas that are not iodine-poor, postpartum thy-
roiditis can occur in up to 85% of pregnant women with posi-
tive antithyroid antibodies. In most populations of pregnant 
women, the prevalence of postpartum thyroiditis is about 9%.

HYPOTHYROIDISM AFTER CERvICAL 
RADIATION OR SURGERY

Hypothyroidism is an almost invariable consequence of 
ablative treatment with radioactive iodine for Graves’ dis-
ease, and sometimes occurs after treatment for toxic multi-
nodular goiter. External neck irradiation in doses of 2,500 
rad or more, as used to treat lymphoma or laryngeal cancer, 
can cause hypothyroidism after therapy. Hypothyroidism 
also follows surgical ablation of the gland, especially if 
near-total thyroidectomies are used to remedy Graves’ dis-
ease or thyroid cancer.

RARER CAUSES OF HYPOTHYROIDISM: GENETIC 
MUTATIONS, NUTRITIONAL DEFICIENCIES, 
AND DRUG-INDUCED CHANGES

Normal thyroid hormone production depends on the avail-
ability of iodide and the ability of the gland to take up 
iodide and perform several biosynthetic steps. There are 
several nutritional and genetic causes of hypothyroidism. 
Penrod’s syndrome is a genetically inherited goiter associ-
ated with sensorineural deafness. Dietary iodide defi ciency 
leads to reduced thyroid hormone production, goiter, and 

PATHOLOGY

Chronic autoimmune thyroiditis can be subdivided into 
lymphocytic versus Hashimoto’s thyroiditis. The former 
glands show thyroid tissue infi ltrated by lymphocytes; the 
latter have areas of eosinophilic changes (Hürthle cells) 
and fi brosis. Glands from patients with the goitrous form 
of Hashimoto’s thyroiditis reveal follicular hyperplasia and 
lymphoid germinal centers.

EPIDEMIOLOGY

The frequency of hypothyroidism varies with the popula-
tion studied, increasing in women in the menopausal period. 
The incidence is about 5 to 10 per 1,000, with overt hypo-
thyroidism in up to 2% of the patients going for medical 
examinations. Another 3% to 4% of all examined patients 
have subclinical hypothyroidism.

CHRONIC AUTOIMMUNE THYROIDITIS

Chronic autoimmune thyroiditis is the most common cause 
of hypothyroidism, occurring in 3% to 4.5% of the popula-
tion. It occurs in children and adults but is more common in 
women. As many as 20% of perimenopausal women have 
antithyroid antibodies detected in their blood, although the 
disease may be clinically silent. As these women age, the 
frequency of fi nding antimicrosomal antibodies increases 
up to 33% after age 70 years. Abnormal antibody produc-
tion links this disease to Graves’ hyperthyroidism. There are 
patients who develop Graves’ after a bout of thyroiditis. In 
euthyroid patients with the nongoitrous, atrophic form of 
thyroiditis, overt hypothyroidism occurs in 5% to 25% per 
year. In patients with goiter, hypothyroidism seems to be 
more likely. The mean age of diagnosis is 59 years.

Up to 28% of patients with Down’ syndrome develop 
thyroid autoimmune thyroid disease. There may be a genetic 
link between damage to chromosome 21 and chronic 

PRIMARY hYPOThYROIDISM

Destruction of thyroid tissue
Chronic autoimmune thyroiditis
Radiation (131I, external for lymphoma, neck cancer)
Subtotal or total thyroidectomy infi ltrative disease (amyloid, 

scleroderma)
Defective hormone synthesis: iodine defi ciency
Drugs that block synthesis (lithium, iodine, ethionamide)

SECONDARY AND TERTIARY (CENTRAL) hYPOThYROIDISM

Pituitary disease/hypothalamic disease

TRANSIENT hYPOThYROIDISM

Silent thyroiditis (usually postpartum)
Subacute thyroiditis (usually viral)
Withdrawal of thyroid hormone therapy in a euthyroid patient

TABLE 16.8 Causes of hypothyroidism

Clinical Pearls
 n Cabbage and broccoli are examples of natural goi-

trogens. These foods should be consumed in mod-
est amounts by people with nodular disease or a 
family history of thyroid nodular disease. Certain 
drugs such as lithium, PTU, and amiodarone can 
cause hypothyroidism by interfering with iodine 
uptake or organifi cation.



CHAPTER 16: Common Endocrine Disorders: Diseases of the Adrenal, Thyroid, and Parathyroid Glands      289

prone to lithium-induced hypothyroidism have preexisting 
thyroiditis. Amiodarone is iodine rich. It can cause hypothy-
roidism in those predisposed to thyroiditis.

DIAGNOSTIC STUDIES

Laboratory Results •  In primary hypothyroidism, the free 
T4 level is low but the pituitary secretion of TSH is ele-
vated. Laboratory test ranges are presented in Table 16.11. 
T3 levels are generally maintained because the increased 
production of TSH results in preferential T3 synthesis and 
an increase in T4 to T3 conversion. Thus, in hypothyroid-
ism, it is generally unnecessary to check free or total T3

levels. In secondary hypothyroidism, TSH levels are low, 
normal, or slightly increased, whereas synthesis of both T3

and T4 is reduced. Subclinical hypothyroidism involves a 
slightly elevated TSH level (less than three times the upper 
range of the assay), with normal free T4 levels. In nonthy-
roidal illness (sick euthyroidism), TSH levels can be low, 
normal, or elevated, depending on the phase of the illness 
during which the sample was taken.

Autoantibodies to thyroid antigens are found in the 
serum of patients with autoimmune hypothyroidism. 
Antibodies include those to thyroglobulin, the storage pro-
tein for thyroid hormone; microsomal (or thyroid peroxi-
dase), the rate-limiting enzyme in thyroid biosynthesis; and 
TSH receptors. Both forms of thyroiditis lead to a high titer 
of antimicrosomal antibodies in the blood, whereas up to 
20% have antithyrotropin receptor antibodies. In patients 
with diffuse goiter and hypothyroidism, antithyroid anti-
bodies are positive in 95% of cases. Hypothyroidism results 
from the inhibition of thyroid function, blockade of the 
TSH receptor, cellular damage from the cytotoxic activity, 
or a combination of factors.

Tests for thyroid peroxidase antibody are more sensi-
tive than those for antimicrosomal antibody and are usually 
done by enzyme-linked immunoassay or radioimmunoassay. 
Titers of more than 1:6,400 for antimicrosomal antibodies 
or more than 200 IU/mL for thyroid peroxidase antibodies 
are strongly suggestive of autoimmune thyroiditis.

In patients with secondary hypothyroidism, free thyrox-
ine levels in the blood or free thyroxine index is measured. 
Other pituitary functions may also be measured, because sec-
ondary hypothyroidism is more often associated with panhy-
popituitarism than with an isolated loss of the thyrotrophs.

Other laboratory tests can be abnormal in hypothyroid-
ism, including elevations in creatine phosphokinase, liver 
enzymes, cholesterol, and triglycerides. Sodium may be 
reduced because of water retention, whereas prolactin can 
be increased by elevated TRH secretion.

hypothyroidism in children, called cretinism. Untreated, 
childhood hypothyroidism can lead to failure to thrive 
and developmental delays, which can result in lower IQs. 
Countries with a high prevalence of endemic goiter are now 
provided funding for equipment to iodize salt, resulting in a 
dramatic decrease in goiter and cretinism.

SECONDARY HYPOTHYROIDISM (CENTRAL DEFECTS)

Secondary hypothyroidism is caused by decreased thy-
roid hormone production because of defi ciencies of TSH 
or TRH. This type of hypothyroidism is much less com-
mon than primary hypothyroidism and is caused by the 
destruction of pituitary thyrotrophs from a pituitary lesion 
(macroadenoma) or by the loss of pituitary function after 
irradiation, surgery, or infi ltration of the pituitary by a neo-
plasm, granulomatous disease, or other infectious process 
(Lania, Persani, & Beck-Peccoz, 2008).

Thyroid-Resistance Syndromes

Thyroid enlargement and elevated TSH levels can also be 
found in generalized resistance to thyroid hormone syndrome. 
This is a rare disease in which the total T4 and T3 levels are 
elevated but the TSH level is not suppressed. Some of these 
patients also have stippled epiphyses, deafness, and short stat-
ure, indicative of functional hypothyroidism since childhood. 
The resistance to the action of thyroid hormone is partial, 
because the higher T4 and T3 levels lead to normal peripheral 
thyroid hormone actions. The abnormality appears to be a 
post-receptor defect and may also be found in a minority of 
patients with attention defi cit disorder (Eckstein et al., 2007).

HISTORY AND PHYSICAL ExAMINATION

The symptoms of hypothyroidism increase as the disease 
becomes more severe and of longer standing. Most symp-
toms are caused by the fact that thyroid hormone affects 
every major organ system, as seen in Table 16.9.

Macroglossia and laryngeal myxedema can lead to 
obstructive sleep apnea. Decreased gastrointestinal motility 
may result in nausea and abdominal distention. Complaints 
of angina may be less frequent because of reduction in the 
oxygen requirements of the myocardium. Women may note 
longer and heavier menstrual bleeding. There may be hoarse-
ness, diffi culty staying alert, depression, and arthralgias.

Physical examination reveals a symmetrically enlarged 
gland that is fi rm and nontender in patients with goitrous 
autoimmune thyroiditis; the gland may not be palpable in 
those with atrophic thyroiditis or in secondary hypothy-
roidism. Bradycardia, distant heart sounds, and pericardial 
effusion or cardiomyopathy are present. Neurologic exami-
nation reveals proximal muscle weakness, slowed speech, 
and delayed recovery of deep tendon refl exes.

Hypothyroidism can occur from the use of drugs that 
interfere with thyroid secretion. These are listed in Table 
16.10. Note that lithium causes goiter in 50% of users 
and overt hypothyroidism in 20%. It is believed that those 

In managing hypothyroidism, it is practical 
to continue lithium and amiodarone if their 
benefi ts outweigh the risks of concomitant use 
of thyroxine.

 C L I N I C A L  W A R N I N G :!
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IMAGING STUDIES

Imaging studies with radioactive iodine are usually not done 
because the underactive gland is not iodine-avid and uptake 
is reduced. Iodine uptake can be increased in rare cases of 
goiterous autoimmune thyroiditis. Iodine uptake can also 
be increased in iodine deficiency and in inherited defects of 
thyroid hormone biosynthesis.

Severe primary hypothyroidism can cause pituitary 
enlargement and increased prolactin secretion because of 
stimulation of the thyrotrophs (TSH-producing cells) and 
lactotrophs (prolactin-producing cells) by the elevated TRH 
level. Pituitary imaging and surgery should be avoided in 
this instance of hyperprolactinemia. Correction of the hypo-
thyroid state with thyroid replacement will resolve the pitu-
itary enlargement and hypersecretion of prolactin.

TREATMENT OPTIONS, ExPECTED OUTCOMES,  
AND COMPREHENSIvE MANAGEMENT

Medications: Thyroxine Replacement •  Patients  with  ele-
vated TSH values, usually three times the upper limit of the 
assay, should be treated with synthetic l-thyroxine (levothy-
roxine, T4). Treatment for overt hypothyroidism is lifelong. 
The goal is to give enough thyroid supplement orally to 
result in normal free T4 and TSH levels. Usual replacement 

GI, gastrointestinal.
Source: McDermott (2009).

SYSTEM SYMPTOMS SIGNS

General Cold intolerance, fatigue, mild weight gain Hypothermia

Neuromuscular Lethargy, memory deficits, personality change, 
weakness, muscle cramps

Somnolence, slowed speech, hoarseness, myxedema madness, ataxia, 
delayed relaxation of deep tendon reflexes, carpal tunnel

GI Nausea, constipation Large tongue, ascites

Cardiovascular Inability to exercise Bradycardia, mild hypertension, pericardial effusion

Reproductive Irregular menses, decreased fertility

Skin Dry and rough, dry hair, hair loss, brittle nails Nonpitting edema, facial pallor/swelling (myxedema), yellow skin 
(carotenemia), periorbital swelling

TABLE 16.9 Symptoms and Signs of hypothyroidism

T3, triiodothyronine; T4, tetraiodothyronine or thyroxine; TSH, thyroid-stimu-
lating hormone.

ACTION DRUGS

Increase total T4 Estrogens, clofibrate, opiates

Decrease total T4 Androgens, glucocorticoids, 
danazol

Inhibit binding to thyrox-
ine-binding globulin

Salicylates, diphenylhydantoin, 
furosemide, sulfonylureas, diaz-
epam, heparin

Inhibits thyroid function Iodine, lithium, sulfonylureas, 
interleukin-2

Inhibits T4 to T3  
conversion

Glucocorticoids, ipodate, proprano-
lol, amiodarone, propylthiouracil

Increases TSH Iodine, lithium, dopamine antago-
nists, cimetidine

Decreases TSH Glucocorticoids, dopamine ago-
nists, somatostatin

Inhibits Gl absorption of 
hormone

Cholestyramine, colestipol, 
soybean flour, iron, sucralfate, 
cimetidine

TABLE 16.10
Drugs That Influence Thyroid Functions or 
Thyroid Replacement

Often patients present for clinical evaluation who are 
taking thyroid supplements but for whom the initiating 
events for thyroid therapy are not well documented. In these 
cases, thyroid supplements should be stopped and thyroid 
functions rechecked in 4 to 6 weeks. The half-life of thyrox-
ine is 6 days, and the serum thyroxine level should fall to the 
hypothyroid range in 2 weeks. It is necessary to delay blood 
tests for 4 to 6 weeks to allow recovery of the suppressed 
thyrotrophs. In normal persons, the pituitary should recover 
function and resume the manufacture of thyroid hormones. 
In truly hypothyroid patients, symptoms and laboratory evi-
dence of hypothyroidism will remain at the end of that time.

T3, triiodothyronine; T3 RU, T3 resin uptake; T4, tetraiodothyronine or thyrox-
ine; TSH, thyroid-stimulating hormone.

DISEASE TOTAL T4 T3 RU FREE T4 TSh

Primary 
hypothyroidism

Low Low Low High

Secondary 
hypothyroidism

Low Low Low Low, normal

Subclinical 
hypothyroidism

Normal Normal Normal High

TABLE 16.11 Laboratory Tests and hypothyroidism
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doses are based on weight (1.7 mcg/kg) in adults. Elderly 
patients require <1 mcg/kg. Replacement for most women 
is 75 to 100 mcg/d. Elderly patients are started on 25 to 50 
mcg/d to avoid inducing cardiac arrhythmias or precipitat-
ing angina or congestive heart failure (Roos, Linn-Rasker, 
van Domburg, & Tijssen, 2005). After 4 to 6 weeks, the 
TSH level can be rechecked and the dose adjusted. Patients 
usually note an improvement of symptoms within 2 weeks 
(e.g., stabilizing of weight loss and facial puffi ness), but it 
takes several months for all symptoms (e.g., skin changes 
and anemia) to resolve. Elderly patients and patients with 
Graves’ disease treated with radioactive iodine may need 
smaller doses of medication; the former have decreased clear-
ance of the drug and the latter may have some stimulation 
of the thyroid remnant by thyroid-stimulating antibodies.

Some fl uctuations in thyroid function may be noted 
while taking replacement because the bioavailability of the 
thyroid supplement may vary from company to company, 
and about 80% of the oral dose is absorbed. By either inter-
fering with thyroxine absorption or increasing its elimina-
tion, some medications increase the amount of thyroxine 
needed for adequate replacement.

There are reports documenting a change in serum thy-
roid hormone levels when one brand of thyroxine is replaced 
by a different brand or when a generic rather than a brand-
name product is used. Experts in North America advise that 
patients should avoid generic thyroxine and should stick 
to one brand to avoid expensive testing and readjustment 
in doses. Generic preparations are fi ne, because there is no 
proof of increased morbidity from these drugs and there is a 
substantial cost saving.

population, and starting thyroxine in this context does not 
change the low-density lipoprotein level. Furthermore, most 
patients do not lose weight while taking thyroid replacement 
unless they take a dose that renders them hyperthyroid.

Thyroid replacement is unnecessary during the transient 
period of hypothyroidism caused by subacute or painless 
thyroiditis. Full recovery is generally the rule, but there can 
be relapses.

Women with hypothyroidism from chronic thyroid-
itis may experience a remission and can remain euthyroid 
after thyroxine replacement is withdrawn. Remission from 
the disease can be established only by stopping thyroxine 
replacement for 6 to 8 weeks.

Hypothyroidism during pregnancy increases the risk of 
fetal loss. Three fourths of pregnant women should have 
their thyroxine replacement increased, usually by more than 
50 mcg/d, to avoid a rise in the TSH level. This increased 
need for thyroxine is caused by the estrogen-induced rise in 
thyroxine-binding globulin, lowering free hormone levels. In 
pregnancy, the TSH level should be measured each trimester.

Use of Thyroid Supplements Other Than Synthetic 
L-Thyroxine •  Other thyroid hormone supplements are avail-
able but are not the treatment of choice. There are synthetic 
T3 supplements (Cytomel) and combinations of synthetic T3

and T4 (Thyrolar) and desiccated thyroid (thyroid extract 
containing T3 and T4). Preparations containing T3 lead to a 
supraphysiological rise in serum T3 levels several hours after 
ingestion and may cause cardiac arrhythmias and angina in 
older patients. Many providers do not recognize that the 
serum T4 level should be in the lower part of the normal 
range when using combination preparations, to avoid over-
treatment. The main advantage of using synthetic thyroxine 
as replacement is that the serum T3 level, formed by extra-
thyroidal conversion of the ingested thyroxine, is controlled 
physiologically; this is benefi cial during illness and fasting, 
when the production of T3 from T4 is normally decreased.

Drugs known to decrease thyroxine absorption 
include resins (cholestyramine), aluminum-con-
taining antacids, iron, sucralfate, and cimetidine. 
Most antiseizure medications increase the hepatic 
metabolism of thyroxine, so patients need higher 
doses of thyroxine while taking these. Smoking 
cigarettes may also increase thyroid replacement 
requirements. Adjustments in dose are made based 
on the TSH; if it is low, too much drug is being 
given; if it is high, the dose is increased.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Thyroid replacement for subclinical hypothyroid-

ism should be given in those who are without 
heart disease and are symptomatic, those with a 
TSH level above 10 mU/L, those with strongly posi-
tive antithyroid antibodies, those older than 45 
years, and male patients.

Withdrawal of thyroxine replacement should not 
be done routinely, because only 5% of women with 
autoimmune thyroiditis regain euthyroidism. This 
occurs more often if the thyroiditis occurred after 
the use of medications (e.g., lithium, amiodarone), 
after parturition, or after a bout of viral thyroiditis.

 C L I N I C A L  W A R N I N G :!

Patients with mild elevations of the TSH level or with 
subclinical hypothyroidism (normal free hormone lev-
els) might benefi t from T4 replacement if there is goitrous 
enlargement of the gland. Most report a 30% reduction in 
goiter size after 6 months, but shrinkage is variable because 
of the presence of fi brosis in the gland.

In patients with subclinical hypothyroidism, the pro-
gression to overt hypothyroidism is slow. Many patients 
feel better on replacement. Unlike overt hypothyroidism, 
most patients with subclinical hypothyroidism do not show 
increased serum cholesterol levels, compared to the normal 
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Nodular Thyroid Disease

Patients who are clinically euthyroid can present with an 
enlarged thyroid. The enlargement can be diffuse or focal; 
there can be a smooth thyroid surface or a nodular gland. 
Evaluation for autoimmune thyroid disease, such as euthy-
roid Graves’ or Hashimoto’s, involves checking for high 
antithyroid antibody titers. More importantly, thyroid car-
cinoma must be ruled out in patients presenting with nodu-
larity of the thyroid gland.

PATHOLOGY

On biopsy, multinodular glands have areas of focal hyper-
plasia. Some hyperplastic areas outgrow their blood supply 
and undergo hemorrhagic necrosis (become partly cystic) 
and fi brosis. Other areas accumulate large amounts of 
colloid.

EPIDEMIOLOGY

Thyroid nodules occur in 4% of the population. About 
half of affected persons have a single nodule. The incidence 
increases with increasing age. Women are more likely to 
have a thyroid nodule, and a history of radiation expo-
sure or living in an area endemic for iodine defi ciency also 
increases the incidence of thyroid nodularity. Ultrasound 
may increase the yield of fi nding thyroid nodules, and they 
may be present in up to 60% in the elderly. The main pur-
pose of fi nding thyroid lesions is to identify those containing 
thyroid cancer. Thyroid cancer is rare, occurring in 4 per 
100,000. Of nodules removed surgically, 20% to 50% con-
tain cancer. Risk factors for thyroid cancer include:

 n Previous head and neck irradiation
 n Family history of thyroid cancer, such as multiple 
neoplasia (MEN) syndrome

 n Gardner’s syndrome (familial polyposis)
 n Young aged <30 years or elderly aged >60 years
 n Male gender

The two most common types of thyroid cancer are 
papillary and follicular. Papillary thyroid cancer, the 
more common form, is slow-growing and asymptomatic. 
The cancer can be multicentric within the thyroid gland 
and can spread to the local cervical structures, includ-
ing the cervical lymph nodes, musculature, trachea, and 
esophagus.

There is concern that chronic overuse of thyroxine 
replacement increases the risk for osteoporosis and 
cardiac arrhythmias. It is not yet known whether 
chronically overreplaced patients are at risk for 
serious health problems. Most studies of patients 
taking thyroxine show that excessive use of thyrox-
ine (>150 mcg/d or suppressed TSH values) leads to 
lower bone density, but bone loss was not found in 
menopausal women or in adolescent girls in recent 
studies.

Concomitant illness, exposure to sedat-
ing drugs, or lack of treatment for a sustained 
time can lead to a medical emergency called 
myxedema coma, which carries a mortality rate 
of 20%. This coma usually develops gradually 
among older patients, especially those living in 
cold climates. It can happen more abruptly in 
persons with infection, gastrointestinal bleeding, 
or respiratory disease or those who use narcotics 
and analgesics. Overt hypothyroidism and mental 
obtundation develop before stupor and coma. 
Patients are pale and have periorbital edema. 
There is also macroglossia, dry skin, and lowered 
body temperature.

Physical examination in this instance reveals 
distant heart sounds, bradycardia, and delayed 
relaxation of deep tendon refl exes. The patient 
may have hyponatremia, seizures, hypotension, 
and hypoglycemia. There is hypoventilation with 
respiratory acidosis, hypoxia, and retention of car-
bon dioxide. The diagnosis is not based on a cer-
tain level of TSH, but is confi rmed when the free 
thyroxine level is low and the TSH level is high. 
Diagnosis is more diffi cult if the T4 level is low and 
the TSH level is low or normal, and the differ-
ential includes myxedema coma from secondary 
hypothyroidism or sick euthyroidism. It then may 
be helpful to get creatine phosphokinase levels, 
which are usually high in hypothyroidism because 
of type II muscle atrophy.

Myxedema coma is a clinical diagnosis and 
is not based on the level of the total T4 or TSH. 
When the criteria are met, including bradycardia, 
congestive heart failure, and hypothermia, T4, 
TSH, and cortisol determinations should be done. 
Supportive measures must be initiated immedi-
ately, including aggressive replacement with T4. 
Signs associated with poor outcome and death are 
advanced age, body temperature <93°F, persistent 
hypothermia beyond day 2, bradycardia of <44 
beats/min, sepsis, myocardial infarction, hypoten-
sion, and treatment with T3.

 C L I N I C A L  W A R N I N G :!

Young patients with enlarged cervical lymph nodes 
should be evaluated for papillary thyroid cancer. 
Follicular cancer is usually encapsulated and metas-
tasizes to lung and bone via blood vessel invasion.

 C L I N I C A L  W A R N I N G :!
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of this method is that its use may identify lesions (<1.5 cm) 
that are unlikely to cause clinical disease. The workup for 
these small lesions can create needless expense and patient 
anxiety. Many times, patients with solitary thyroid nod-
ules found clinically are found to have multinodular dis-
ease using ultrasonography.

Medullary thyroid cancer is a tumor of the parafollicu-
lar cells of the thyroid gland and can occur sporadically or in 
families with genetic mutations (multiple endocrine neoplasia 
(MEN) syndrome or familial medullary thyroid cancer). When 
a genetic mutation is present, medullary thyroid cancer develops 
in childhood (as early as 2 years) or early adulthood. Although 
those with MEN 2A fare best in terms of survival with this 
disease (85% >10 years), this syndrome can lead to hyperpara-
thyroidism and bilateral adrenal pheochromocytomas that can 
be life-threatening. Patients with sporadic medullary thyroid 
cancer have the disease in about the sixth decade. Sixty percent 
of these patients die from the disease over 10 years. The worst 
prognosis is for those with MEN 2B syndrome, where there is 
a marfanoid habitus, pheochromocytomas, and neuromas of 
the lips, tongue, and gastrointestinal tract.

Anaplastic thyroid cancer usually appears in the sixth 
decade, is very aggressive, and often appears in a nontoxic 
multinodular goiter as a hard, rapidly enlarging mass that 
causes pain and hoarseness.

Lymphoma of the thyroid gland can develop in patients 
with goitrous (Hashimoto’s) thyroiditis. It should be sought 
in patients who have a rapidly expanding nodule and auto-
immune thyroid disease.

HISTORY AND PHYSICAL ExAMINATION

Nodular thyroid glands often cause no symptoms, but they 
can lead to compression of the trachea, esophagus, and jugular 
venous blood fl ow. Thyroid enlargement can cause diffi culty 
swallowing and neck discomfort. The natural history is slow 
growth, increased nodularity, and increasing hyperthyroidism.

Most nodules containing cancer are asymptomatic and 
are found on physical examination. Symptoms and signs 
suggestive of cancer include rapid growth, neck pain, hoarse-
ness, and dysphagia. Other signs of more ominous disease, 
papillary or anaplastic thyroid cancer, include fi xation of the 
nodule, hard consistency, and lymphadenopathy in the cervi-
cal region. Thyroid nodularity can be part of a multinodular 
goiter, but it is often caused by a thyroid adenoma or cyst. It 
can also be a sign of thyroiditis or ectopic parathyroid gland.

DIAGNOSTIC STUDIES

Laboratory Testing •  Most patients with nodular thyroid 
disease are euthyroid, with normal levels of TSH and 
free hormones. Some may have an area of thyroid auton-
omy (toxic nodule or multinodular goiter) and show a 
low TSH level with normal free hormone levels. As the 
nodular disease progresses, the patient may show more 
signs and symptoms of hyperthyroidism and become 
overtly thyrotoxic, with elevated free hormone levels. 
Autoimmune thyroid disease causing nodular disease 
should be evaluated by checking the TSH and thyroid 
antibodies. Almost all patients with thyroid cancer are 
euthyroid, unless they have coexistent Graves’ disease or 
Hashimoto’s thyroiditis (McLeod et al., 2014).

Imaging Studies •  Thyroid  ultrasound  allows  the  detec-
tion of lesions as small as 2 to 3 mm, but the disadvantage 

Patients with thyroid nodules should have thyroid 
functions measured and in some cases calcitonin 
levels if there is a family history suggestive of MEN, 
multiple nodules, or a history of pheochromocy-
toma or hyperparathyroidism.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Genetic testing is available for persons having a 

family history of MEN syndrome. This is done via 
RET proto-oncogene screening.

All nodules >1 to 1.5 cm should be evaluated by a 
thyroid specialist to rule out the presence of thyroid 
carcinoma. Thyroid ultrasound can reveal whether 
lesions are cystic or solid, but many lesions are 
mixed and could represent degenerating benign 
adenomas or cystic papillary thyroid cancers.

 C L I N I C A L  W A R N I N G :!

Thyroid scans with iodine (123I) or pertechnetate (99Tc) 
reveal that most nodules (85%) are hypofunctioning (cold) 
while the remainder are normal or hyperfunctioning (hot). 
Of the cold lesions, about 20% are cancer. Thus, scan-
ning does not reveal whether a nodule is cancer, because 
most nodules are hypofunctioning. Although the images of 
thyroid glands are similar during iodine and pertechnetate 
scanning, there are instances in which nodules that appear 
hot by 99Tc are cold by 123I, and thus more worrisome for 
cancer.

The most direct evaluation of a palpable thyroid nod-
ule is fi ne-needle aspiration. This is done by a specialist in 
the outpatient clinic. An important cause of false-negative 
reports is an inadequate sample of too few cells. The pro-
vider can avoid this problem by referring the patient to a 
specialist who does the procedure 20 to 35 times a year.

TREATMENT OPTIONS, ExPECTED OUTCOMES, 
AND COMPREHENSIvE MANAGEMENT

Thyroid Cysts •  About  50%  of  solitary  thyroid  nodules 
are cystic. Thyroid cysts may be drained by aspiration. 
Cystic fl uid from a thyroid nodule does not guarantee that 
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in women, and the incidence is increasing (Chen, Jemal, & 
Ward, 2009).

Papillary and Follicular Thyroid Cancer
Surgical Treatment. For most patients with thyroid cancers, 
especially if the nodule is >1 cm, and in view of the fact that 
papillary thyroid cancer, the most common form, may be 
multicentric, near-total thyroidectomy is the preferred sur-
gical treatment. Regardless of the size of the nodule and 
whether there has been spread to lymph nodes, papillary 
cancer rarely causes death in women younger than 50 years 
or men younger than  40 years. It is more deadly in older 
patients, in men, and in those whose nodules were >4 cm on 
presentation. There is a more aggressive form of this tumor 
called tall cell variant, where the mortality rate increases 
from the usual variant (non-tall cell) number of 7% to 50% 
over a 20-year period.

Follicular thyroid cancer is also slow growing, but it is 
more lethal than papillary thyroid cancer. The mortality 
rate varies widely, from 12% to 50% in 10 years in various 
studies. Again, young women have the best prognosis, of 
85% survival. There is also a more aggressive form of this 
cancer called the Hürthle cell variant, in which the cells are 
larger with a granular cytoplasm. These tumors are more 
resistant to treatment with radioactive iodine and thus pose 
a greater risk of recurrence and death from disease.

Radioiodine Ablation. After near-total thyroidectomy, 
patients with well-differentiated thyroid cancers (papillary 
and follicular) can be treated as inpatients with large doses 
of radioactive iodine (100–200 mCi) to ablate any thyroid 
tissue remnants and metastases. Treatment of metastases is 
best accomplished if the patient is hypothyroid (TSH >30) 
and follows a low-iodine diet before treatment. The likeli-
hood that the remaining tissue and metastases are iodine-
avid and will respond to the radioiodine can be confi rmed 
by whole-body scanning before and after treatment.

Medullary Thyroid Cancer • Medullary thyroid cancer is 
best treated by near-total thyroidectomy and regional lymph 
node removal to prevent recurrence. These cancer cells do 
not concentrate iodine and cannot be treated with radioio-
dine ablation. There may be some response to external beam 
radiation, but to date there is no promising chemotherapy.

Anaplastic Thyroid Cancer • Anaplastic thyroid cancer is 
aggressive, invading local structures rapidly, causing dif-
fi culty in swallowing and breathing, and eventually caus-
ing paralysis from spinal cord metastases. External beam 
radiation can help palliate the disease, but it is rapidly fatal. 
There are to date no promising chemotherapeutic agents.

TEACHING AND SELF-CARE

Patients with thyroid disease should be encouraged to be 
aware of changes in their metabolic functioning. Results of 
the history and physical examination, augmented with labo-
ratory data, can serve as a basis for discussing with patients 
where they are physically and what they can expect over 

the lesion is benign. The fl uid should be examined because 
walls of cystic lesions can contain papillary thyroid cancer. 
The use of thyroid supplements does not decrease the likeli-
hood of fl uid reappearance. Cysts can be reaspirated, but if 
the fl uid reaccumulates rapidly after aspiration or the size is 
large, patients may prefer to have the cystic area surgically 
removed.

Hot Nodules •  Hyperfunctioning follicular adenomas (large 
hot nodules) are more common in young adults and can 
cause hyperthyroidism in those with thyroid nodules of 3 cm 
or greater. Treatment of these nodules includes radioactive 
iodine ablation. Surgical ablation is preferred in the young. 
Surgery will prevent recurrence or subsequent hypothyroid-
ism from exposure of the normal gland to radioactive iodine.

Cold Nodules •  Hypofunctioning  (cold)  nodules  contain 
cancer in 20% of cases, so for most patients, cold nodules 
are benign follicular adenomas or colloid adenomatous 
nodules within a multinodular goiter. Thyroid suppression 
may shrink the nodules in some patients; studies show that 
there can be a 30% reduction in nodule size. Thyroid sup-
plements do not change nodule size for many patients. This 
is because of the presence of fi brous tissue. More impor-
tantly, thyroid supplements do not prevent the formation 
of new nodules. Thyroid supplementation may lead to sub-
clinical hyperthyroidism in a patient with a multinodular 
gland (Baloch et al., 2008).

Thyroid lobectomy is the treatment of choice for benign 
nodules that are cosmetically unacceptable or that are caus-
ing symptoms of tracheal compression. Euthyroid patients 
cannot be treated with radioactive iodine, and thyroid lobec-
tomy is unlikely to result in hypoparathyroidism. In young 
adults with small nodules that contain thyroid cancer (<1 
cm), thyroid lobectomy may also be adequate treatment.

Thyroid Cancer • According to the American Cancer 
Society (2013), there were more than 60,000 new cases of 
thyroid cancer in 2013, close to two thirds of which were 

Suppressed TSH is a risk factor in older patients for 
cardiac arrhythmias and osteoporosis, although 
the rate of bone fracture is probably not increased. 
For most patients, observation is the treatment 
of choice for a euthyroid multinodular goiter. 
The provider should watch for signs or symptoms 
of hyperthyroidism or for the development of 
suspicious nodules. If the gland becomes cosmeti-
cally unacceptable or causes dysphagia, surgical 
extirpation must be planned. Radioactive iodine 
can reverse hyperthyroidism and shrink the gland 
for some patients with toxic nodular goiter. For 
patients with very fi brotic or large goiters, surgery 
is the best option.

 C L I N I C A L  W A R N I N G :!
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gut or decrease the excretion of calcium by the kidneys. 
Table 16.12 presents the causes of hypercalcemia.

EPIDEMIOLOGY

The diagnosis of asymptomatic hyperparathyroidism is 
increasing in incidence because with automated chemistries, 
small and early increases in serum calcium are apparent 
before there are any clinical manifestations or end-organ 
damage. Hypercalcemia from hyperparathyroidism is diag-
nosed in 1 per 500 women older than 40 years and in 1 per 
2,000 men. Hyperparathyroidism that is severe and associ-
ated with bony changes is rare. The peak age of diagnosis is 
between ages 40 and 60 years, although parathyroid disease 
is found earlier in association with MEN syndrome. Kidney 
stones are found in 20% of patients with hyperparathyroid-
ism, but the number of patients with kidney stones caused 
by hyperparathyroidism is small (5%).

Hypercalcemia from cancer is the most common cause 
of hypercalcemia in hospitalized patients. Hypercalcemia 
of malignancy and primary hyperparathyroidism account 
for 90% of the cases of hypercalcemia. Hypercalcemia can 
also be caused by immobilization, but this is rare in adult 
patients. Rare cases of hypercalcemia can also be found in 
vitamin overdoses (A and D), thyrotoxicosis, and Addison’s 
disease (see Table 16.12). Thiazide diuretics and lithium can 
also increase the serum calcium level by increasing calcium 
reabsorption in the kidney.

HISTORY AND PHYSICAL ExAMINATION

Classically, hyperparathyroidism is associated with symp-
toms referable to the end organs of PTH activity: kidney 
stones (20%), bone disease (now rare at 2%), and gastroin-
testinal complaints of abdominal pain.

time with treatment. They should be encouraged to be active 
members of the health care team managing their dysfunction.

Diet and exercise recommendations should include dis-
cussion about rest, recreation, and other factors of impor-
tance to the patient. Referral to a registered nutritionist may 
prove helpful. Stress management should also be discussed. 
If taking medication, patients should be made aware of 
Medic-Alert products so they can make an informed decision 
whether to purchase one for daily wear. Teaching for self-
care includes making the patient aware of foods and medica-
tions that are high in iodine. Community-based resources for 
thyroid disease are listed at the end of this chapter.

 n PARAThYROID GLANDS

Anatomy, Physiology, and Pathology

There are usually four parathyroid glands. They are formed 
along with the thyroid gland in the floor of the mouth dur-
ing fetal development. The glands from the fourth pouch 
migrate to form the two superior glands dorsal to the thy-
roid where the superior thyroidal artery enters the thyroid, 
whereas the two glands in the third pouch migrate with the 
thymus to the inferior position. Because of this migration, 
the parathyroid glands can have ectopic location, from the 
angle of the mandible to the superior mediastinum.

Parathyroid glands are 3 × 6 mm long and weigh about 
30 to 50 mg each (the size of a grain of rice). They are 
innervated by the recurrent laryngeal nerve and irrigated 
by the inferior thyroid artery. Microscopically, the glands 
are made up of chief cells that secrete parathyroid hor-
mone (PTH), oxyphilic cells, and fat. Glandular fat con-
tent increases with age. Parathyroid cells contain vitamin 
D receptors and the PTH genes contain vitamin D-response 
element. Calcitriol, which binds to the vitamin D receptor, 
inhibits PTH gene expression and therefore PTH synthesis. 
Calcitriol also inhibits parathyroid-cell proliferation. PTH 
is secreted in response to blood calcium levels and is not 
influenced by pituitary hormones. Calcium in the serum is 
complexed with albumin or globulins (about 50%), or is 
ionized. The free or ionized calcium is the physiologically 
relevant entity.

Similar to other hormones, PTH is released after a larger 
peptide is cleaved. The half-life of PTH is very short, 2 to 4 
minutes. The hormone then goes to target tissues (bone, gut, 
kidney). These tissues contain the PTH receptors, which 
are members of the G-protein-linked receptor superfamily. 
The main effects of PTH are to increase the blood level of 
calcium and to decrease the blood level of phosphorus by 
increasing phosphate excretion.

Hypercalcemia

Hypercalcemia can be caused by excessive PTH secretion, 
diseases that increase the metabolic turnover rate of bone, 
or drugs that increase the absorption of calcium from the 

Primary hyperparathyroidism, familial hypocalciuric hypercalcemia 
Malignancy
 Osteolytic (myeloma, bone metastases)
 Humoral hypercalcemia (squamous, renal cell, islet cell)

Granulomatous diseases
 Sarcoid
 Tuberculosis
Endocrinologic diseases
 Hyperthyroidism
 Adrenal insufficiency
 Pheochromocytoma
 VIPoma

Medications
 Thiazide diuretics
 Lithium
 Vitamins A and D
 Calcium carbonate
 Tamoxifen
 Aminophylline
 Manganese

Immobilization

TABLE 16.12 Causes of hypercalcemia
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syndrome, in which osteoclasts are activated to resorb bone 
in a generalized fashion in response to the release of cyto-
kines from lymphocytes and macrophages (tumor necro-
sis factor and interleukin-6). Most cases of hypercalcemia 
from local bone destruction occur late in the course of a 
malignancy.

Granulomatous diseases such as sarcoid can lead to 
hypercalcemia because of the enhanced conversion of 
25-hydroxy-vitamin D to 1,25-dihydroxy-vitamin D 
by macrophages in lymph nodes. Usually this conver-
sion occurs in the kidney, but in these diseases, lymph 
nodes are found to have 1-alpha-hydroxylase activity, the 
enzyme that converts vitamin D to the more active prod-
uct. Few patients, probably about 10%, display hypercal-
cemia; more have hypercalciuria from increased intestinal 
absorption of vitamin D, and 40% are at risk for kidney 
stones.

Malabsorption of calcium, such as sprue, or loss of 
calcium in the urine in patients with chronic renal insuf-
fi ciency, can lead to secondary hyperparathyroidism, in 
which PTH levels are increased to normalize serum cal-
cium. These cases are differentiated from primary hyper-
parathyroidism by a history of diarrhea or impaired renal 
function.

Diagnostic Studies

LABORATORY FINDINGS

Primary hyperparathyroidism is characterized by high 
serum calcium and low phosphorus levels. The serum cal-
cium is usually 10.5 to 12.5 mg/dL, but with dehydration it 
can be higher. If the serum albumin level is reduced, which 
is often seen in hospitalized patients with anorexia or can-
cer, the total serum calcium level may appear normal, while 
the ionized calcium level is elevated. Alternatively, ionized 
calcium can be measured, but this is an expensive test. 
Hyperparathyroidism also can cause a mild metabolic aci-
dosis, anemia, an elevated alkaline phosphatase value, and 
an elevated sedimentation rate; the higher alkaline phospha-
tase level correlates well with the presence of bone disease 
in patients without liver disease. Urinary calcium can be 
low, normal, or high depending on dietary intake. Levels of 
1,25-dihydroxy-vitamin D are also elevated in hyperpara-
thyroidism and in other causes of hypercalcemia, such as 
sarcoid or hematologic malignancies.

The mid-molecule and two-site immunometric assays are 
used to detect intact PTH. With these newer assays, elevated 
levels are diagnostic of hyperparathyroidism. If the hyper-
calcemia is intermittent or mild, following a low-calcium 
diet for 1 week and then giving an oral calcium challenge 
may be necessary to diagnose the hyperparathyroidism.

ELECTROCARDIOGRAM FINDINGS

Hypercalcemia produces shortening of the QT interval, 
largely by shortening the ST segment. The PR interval may 
be prolonged, and the T wave can be inverted.

With milder disease, the symptoms are less specifi c. 
There can be polyuria and polydipsia, anorexia, con-
stipation, fatigue, weakness, and loss of concentration. 
Hypercalcemia can also be associated with hypertension 
and peptic ulcer disease. If hypercalcemia is long-standing, 
there may be calcifi cation of the cornea (band keratopathy), 
apparent by physical examination or use of the slit lamp.

DIFFERENTIAL DIAGNOSES OF HYPERCALCEMIA

Eighty percent of cases of primary hyperparathyroidism are 
caused by the development of a tumor, adenoma, in a sin-
gle parathyroid gland. Parathyroid adenomas may produce 
a palpable mass in the neck if calcium levels are high and 
the tumor is large. In 20% of patients all four parathyroid 
glands are enlarged (hyperplasia). In some of these cases, the 
hyperplasia is associated with MEN. In MEN I, the parathy-
roid hyperplasia is associated with pituitary tumors, such as 
prolactinomas or acromegaly, and tumors of the pancreatic 
islet cells, such as gastrinomas or insulinomas. In MEN II, 
the parathyroid hyperplasia is associated with pheochro-
mocytomas and medullary thyroid cancer. In a minority of 
cases, the excessive PTH secretion is caused by parathyroid 
cancer.

Impaired renal absorption of divalent cations can also 
lead to hypercalcemia. This is referred to as familial hypocal-
ciuric hypocalcemia and is inherited in an autosomal domi-
nant manner. The disease is believed to be caused by a defect 
in the calcium-sensing receptor. Despite the mild hypercalce-
mia, levels of intact PTH are normal or slightly elevated. The 
course of the disease is mild. There are no associated renal 
stones or bone disease. There can be arthralgias, chondro-
calcinosis, and pancreatitis. The disease usually presents at 
an earlier age than hyperparathyroidism, becoming appar-
ent in early adulthood. Surgical intervention is unwarranted 
because neck surgery is not curative. These patients can usu-
ally be separated from those with hyperparathyroidism by 
obtaining a family history of mild hypercalcemia.

Cancer is the most common cause of severe hypercalce-
mia, by either direct invasion and destruction of bone or by 
elaborating agents that lead to excessive bone resorption. 
Local bone destruction is commonly seen in malignancies 
such as breast or prostate cancer or multiple myeloma. 
Malignancies that cause humoral hypercalcemia include 
renal cell cancer, islet cell cancers, and squamous carci-
nomas of the esophagus or lung. In these cases, a peptide 
that is homologous to PTH is made by the tumor, called 
parathyroid-related peptide. It can be detected by radio-
immunoassay, and it is responsible for the paraneoplastic 

Clinical Pearls
 n Hyperparathyroidism can be remembered using 

the mnemonic “stones, bones and abdominal 
groans.” In rare cases, hyperparathyroidism can 
lead to fulminant pancreatitis.
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SURGICAL TREATMENT

Some patients have more worrisome symptoms, such as 
recurrent renal stones, pancreatitis, or increasing loss of 
bone density. Treatment for moderate and severe hyper-
parathyroidism is surgical removal of the parathyroid ade-
noma or hyperplastic tissue. Criteria for surgery include:

 n Calcium levels >12 mg/dL (2.99 mmol/L)
 n Renal stones or urinary calcium level >400 mg/24 hr
 n Osteitis fi brosa cystica or marked reduction in corti-
cal bone

 n Neuromuscular symptoms
 n Age <50 years

Surgery is usually curative, and the main complication 
of surgery, especially if there is four-gland exploration (in 
cases of hyperplasia), is permanent hypoparathyroidism. 
Recently, patients with parathyroid adenomas located pre-
operatively by Tc-sestimibi scanning have had the adenomas 
removed under local anesthesia. This procedure may lead to 
no further exploration if the surgeon has access to a rapid 

IMAGING STUDIES

Radiographs • The classic bone lesion of hyperparathyroid-
ism is osteitis fi brosa cystica from increased bone resorp-
tion and remodeling. Radiographs of the hands, humerus, 
and clavicle show subperiosteal resorption (“mouse bites”), 
marrow fi brosis, and bone cysts or brown tumors that can 
lead to pathologic fractures. Typically, hyperparathyroid-
ism is now diagnosed in an earlier, often asymptomatic, 
stage, so bone fi ndings are less pronounced and x-rays 
of the skeleton are not routinely done. Radiography can 
detect osteoporosis in its late stages, when more than 50% 
of the cortical bone has been lost.

Bone Densitometry • Accelerated loss of cortical bone (e.g., 
the forearm) by hyperparathyroidism can be detected at an 
earlier stage by bone densitometry. Trabecular or cancellous 
bone (e.g., the vertebrae) is not affected by hyperparathy-
roidism, and in some cases these sites may be preserved in 
postmenopausal women who usually lose bone at this site.

Technetium–Sestimibi Nuclear Studies and Scanning of the 
Neck • Imaging of the parathyroid glands before surgery is 
not always necessary, but noninvasive methods (ultrasonog-
raphy and 99mTc-sestimibi scanning) may help differentiate 
adenomatous from hyperplastic disease. Scans can locate 
ectopic glands, such as those in the mediastinum, before 
what would be a futile neck exploration. The most com-
mon causes of failure of fi rst cervical neck surgery to cure 
hyperparathyroidism are the presence of multiple abnormal 
glands and glands in ectopic sites.

Clinical Pearls
 n Patients who have had prior neck surgery should 

undergo procedures to locate the parathyroid 
tissue, including ultrasonography, nuclear scan-
ning, and neck MRI, before a second surgery is 
considered.

To avoid kidney stones, calcium supplements should 
not be given. At present, there are few medications 
that can be given chronically and orally to reverse 
mild hyperparathyroidism.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Women can take estrogen replacement to pre-

vent bone disease. Both genders can take oral 
bisphosphonates, such as alendronate (Fosamax), 
to increase bone density. Renal stones can be 
prevented by decreasing dietary calcium or using 
thiazide diuretics.

Severe hypercalcemia (calcium >15), can occur, called 
hypercalcemic crisis. If not corrected, arrhythmias, 
coma, and death can ensue. Hypercalcemic crisis can 
occur in patients with a history of mild hyperpara-
thyroidism, if an intercurrent illness causes dehydra-
tion or an extended period of immobilization. The 
dehydration is exacerbated by the hypercalcemia, 
which creates polyuria and an inability to concen-
trate the urine. This leads to more dehydration, as 
hypovolemia leads to calcium retention and neph-
rogenic diabetes insipidus; calcium levels can then 
increase rapidly to 15 to 20 mg/dL. The treatment 
for hypercalcemic crisis is similar whether it is caused 
by hyperparathyroidism or cancer, but it should be 
coordinated by a specialist. Its discussion is outside 
the bounds of this text. Many primary care providers 
prefer not to refer a patient for specialist manage-
ment if it is hypercalcemia of malignancy, and if the 
patient opts for palliative care. The high calcium 
level in this patient is associated with late-stage dis-
ease. This hypercalcemia may itself have a sedating 
property that can be benefi cial for those in distress 
and pain.

 C L I N I C A L  W A R N I N G :!

Treatment Options, Expected Outcomes, and 
Comprehensive Management

Primary hyperparathyroidism is usually mild and does not 
progress for a number of years. Symptoms may be nonex-
istent or rather insidious. These patients can be followed 
with calcium measurements of serum and urine, as well as 
bone densitometry. Dietary calcium should not be overly 
restricted, as this can lead to increasing levels of PTH.
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DIAGNOSTIC STUDIES

Laboratory Findings •  Hypoparathyroidism  is  diagnosed 
by fi nding a low serum calcium level and a low PTH level. 
Hypomagnesemia, a reversible cause of hypoparathyroid-
ism, leads to low calcium levels from impaired secretion of 
PTH. Low levels of magnesium are seen in patients with 
malnutrition, malabsorption (sprue), and alcoholism and 
those exposed to certain drugs, such as amphotericin, ami-
noglycosides, and cisplatin. Table 16.14 presents the target 
tissues affected in hypoparathyroidism.

Electrocardiogram Findings and Imaging Studies • 
Hypocalcemia causes the QT interval to be prolonged, 
which can increase the risk of ventricular arrhythmias and 
sudden death. Longstanding hypocalcemia can cause calci-
fi cation of the basal ganglia, apparent on skull x-ray or CT.

TREATMENT OPTIONS, ExPECTED OUTCOMES, 
AND COMPREHENSIvE MANAGEMENT

Treatment of hypoparathyroidism depends on the severity 
of the defect. Mild cases are treated with calcium supple-
ments. Most patients with more severe disease are treated 
with calcitriol (1,25-dihydroxy-vitamin D) because its half-
life is short and use is less likely to result in toxicity than 
with ergocalciferol, the more traditional treatment of vita-
min D and calcium (Cooper & Gittoes, 2008).

TEACHING AND SELF-CARE

Creating a healthy lifestyle is important in parathyroid dis-
eases. Striking the right balance between diet and exercise 
and balancing the need for adequate rest with job, home, 

PTH assay. The half-life for PTH is so short that removal 
of the adenoma should lead to a precipitous drop in PTH 
levels. If levels do not drop during the outpatient procedure, 
a longer neck exploration can be performed under general 
anesthesia.

Hypocalcemia

Hypocalcemia can be caused by the loss of parathyroid 
gland secretion or resistance to the actions of PTH, which is 
rare. Other causes of hypocalcemia are presented in Table 
16.13.

EPIDEMIOLOGY

Idiopathic hypoparathyroidism is often caused by autoim-
mune destruction of the parathyroid glands. This disease 
can run in families and be associated with other autoim-
mune disorders (polyglandular autoimmune syndrome) 
such as Addison’s (adrenal insuffi ciency) and thyroid dis-
ease. Occasionally, hypoparathyroidism is caused by con-
genital defects, and because the parathyroid glands form 
on the fl oor of the mouth with the thyroid and thymus 
glands, these other glands may be affected, as in hypo-
parathyroidism and loss of immune function from thymic 
hypoplasia.

Most often, hypoparathyroidism is caused by loss of the 
glands during previous neck surgery, such as total thyroid-
ectomy. In very rare cases, PTH is lost because of neck radi-
ation (radioactive iodine or external beam) or infi ltration of 
the glands by hemochromatosis or metastases.

HISTORY AND PHYSICAL ExAMINATION

Clinically, hypocalcemia usually presents in a slowly pro-
gressive fashion with few overt signs. The patient may note 
paresthesia of the extremities and the circumoral area. There 
may be muscle cramping of the back and legs. Physical exer-
tion or stress may precipitate symptoms, which are exac-
erbated by hyperventilation and alkalosis. Rare patients 
exhibit subcapsular cataracts, tetany, and laryngospasm.

Hypoalbuminemia (ionized calcium is normal)
Hypoparathyroidism
 Idiopathic (autoimmune)
 Surgical (thyroidectomy or parathyroidectomy)
 Transient (postsurgical)
 Magnesium defi ciency (alcoholism, antitumor treatment)

Pseudohypoparathyroidism
 Vitamin D defi ciency
 Intestinal malabsorption
 Vitamin D resistance
 Malnutrition

Renal insuffi ciency
Acute pancreatitis

TABLE 16.13 Causes of hypocalcemia

PTH, parathyroid hormone.

 n Decreased intestinal absorption of calcium
 n Decreased bone resorption and turnover
 n Decreased renal reabsorption of calcium
 n Decreased phosphate excretion
 n Calcium levels 5 to 8 mg/dL range
 n High phosphate levels
 n Low 1,25-dihydroxy-vitamin D levels

TABLE 16.14
Effects of hypoparathyroidism on PTh 
Target Tissues

Clinical Pearls
 n Hypocalcemia can be detected on physical 

examination by picking up signs of latent tetany. 
Chvostek’s sign is elicited by tapping over the 
facial nerve (exiting 2.5 cm anterior to the ear); 
this results in twitching of the upper lip on that 
side. Trousseau’s sign is fl exure of the wrist and 
thumb (carpopedal spasm) in response to falling 
calcium levels by infl ating a blood pressure cuff on 
the upper arm to 150 mmHg for 3 minutes.
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 n COMMUNITY RESOURCES

 n The American Thyroid Association, Inc., Montefi ore 
Medical Center, 111 E. 210th St., Bronx, NY 10467; 
800-542-6687; fax: 718-882-6085; E-mail: admin@
thyroid.org; webpage: www.thyroid.org. This is a 
good resource for patient brochures about thyroid 
disease. Informative pamphlets are available at no 
charge. Leave your name and address on the 800 
number to receive information on the thyroid gland 
and thyroid disease appropriate for both providers 
and the general public.

 n National Graves’ Disease Foundation, c/o Dr. Nancy 
Patterson, 320 Arlington Road, Jacksonville, FL 
32211; 904-724-0770; E-mail: ndgf@citcom.net; 
webpage: www.ndgf.org/. Provides information on 
support groups and information on Graves’ disease.

 n The Thyroid Foundation of America, Inc., Ruth 
Sleeper Hall, RSL 350, 40 Parkman Street, Boston, 
MA 02114-2698; 800-832-8321; fax: 617-726-
4136; webpage: www.clark.net/pub/tfa/. Staff mem-
bers fi eld calls and answer general thyroid disorder 
questions.

 n The Thyroid Foundation of Canada, 1040 Gardiners 
Rd., Suite C, Kingston, Ontario K7P 1R7; 800-267- 
8822; Fax: 613-634-3482; E-mail: thyroid@io.org; 
webpage: http://home.ican.net/thyroid/ Canada.
html. Up-to-date information on thyroid diseases 

and recreation are challenging even when health is optimal. 
Parathyroid diseases require greater emphasis on these enti-
ties if adequate calcium management is to ensue. The stakes 
are high, for calcium is key to cell function and overall tis-
sue health. The primary care provider should give extra 
emphasis to working with the patient to develop or improve 
lifestyle plans that enhance wellness. Referral to a registered 
nutritionist may prove helpful in dietary management.

A moderate exercise program should be agreed on. 
Stress management should be discussed, and concrete plans 
for stress control should be mapped out. Patients taking 
medication should be encouraged to wear a med-alert item. 
Local pharmacies generally carry pamphlets and applica-
tions for the purchase of these nominally priced articles.

 Referral Poi nts and Cli nical Warnings

Patients taking vitamin D supplements are at increased 
risk for renal stone disease. Vitamin D increases cal-
cium absorption from the gut, causing hypercalciuria. 
Patients with hypocalcemia are corrected to low–normal 
values to avoid presenting higher calcium loads to the 
kidney (Streeten & Levine, 1995). Vitamin D toxicity can 
occur suddenly in patients if they become dehydrated, 
and is manifested by nausea and vomiting. It is essen-
tial to monitor calcium levels frequently for patients 
on replacement and to monitor urine calcium levels as 
well to avoid renal stones. The concomitant use of other 
drugs can also increase or decrease vitamin D require-
ments, as shown in Clinical Pearls.
 Hypocalcemia can be a transient phenomenon 
after thyroidectomy or parathyroid surgery. Another cause 
of hypocalcemia after surgery is “hungry bone syndrome,” 
in which previous thyrotoxicosis (of long standing) or

Hypocalcemic crisis can occur in patients with inter-
current illnesses if they are unable or unwilling to 
take their supplements or if they add medications 
that block or inhibit vitamin D activity. Crisis is rarely 
the initial manifestation of the disease. Signs of crisis 
include severe tetany, laryngospasm, and convulsions.

 C L I N I C A L  W A R N I N G :!

 Referral Poi nts and Cli nical Warnings (continued)

hyperparathyroidism leads to calcium depletion of the 
bones. When caused by hungry bone syndrome, transient 
hypocalcemia usually leads to low calcium and phospho-
rus levels, whereas postsurgical hypoparathyroidism leads 
to low calcium levels with high phosphorus levels. Levels 
of PTH and calcium usually recover within the week after 
surgery.
 Resistance to PTH is rare but is called pseudohypopara-
thyroidism because these patients have low calcium levels 
with high levels of intact PTH. One subtype of this disease, 
type la, produces phenotypic changes and bony changes 
that include short stature, round facies, and shortened 
fourth and fi fth metacarpals (Albright’s hereditary osteo-
dystrophy). This disease is identifi ed around age 8 years, 
and the hypocalcemia is milder than that of hypoparathy-
roidism. The peripheral resistance to PTH is caused by a 
defect in the regulatory subunit (Gs) of adenylate cyclase, 
the second messenger through which PTH activates its tar-
get organ activities. Other subtypes of the disease do not 
display these phenotypic features and may not have the 
defect in Gs. Patients with the Gs defect may display resis-
tance to other peptide hormones, TSH, follicle-stimulating 
hormone, and luteinizing hormone.

(continued)

Clinical Pearls
 n Thiazide diuretics can create hypercalcemia.

 n Loop diuretics such as furosemide can worsen 
hypocalcemia.

 n Glucocorticoids or antiseizure medications can 
block the actions or increase the clearance of 
 vitamin D supplements.

http://www.thyroid.org
mailto:ndgf@citcom.net
http://www.ndgf.org/
mailto:thyroid@io.org
http://home.ican.net/thyroid/Canada.html
http://home.ican.net/thyroid/Canada.html
mailto:admin@thyroid.org
mailto:admin@thyroid.org
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public.

 n The Thyroid Society for Education and Research, 
7515 S. Main Street, Suite 545, Houston, TX 77030; 
800-THYROID or 713-799-9909; E-mail: help@the-
thyroid-society.org; webpage: www.houston-inter-
web. com/thyroid/thyroid.html. Staff members field 
calls and answer thyroid questions as well as help 
explain test results. Information available includes a 
complete thyroid information packet, specific topics 
(such as Graves’ disease), specialized providers in the 
geographic area, recommended readings, and refer-
rals to organizations. This information is appropriate 
for both providers and the general public.

 n The Thyroid Home Page: www.thyroid.com This 
offers information for providers and the general pub-
lic. Support group information is available, as well 
as “Ask the Doc” via e-mail. General information is 
free.

 n Patient information: A handout is available at http://
familydoctor.org/familydoctor/en/diseases-condi-
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  Bowel Obstruction
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  Bowel obstruction refers to a blockage in either the small 
or the large bowel. When a patient presents with symptoms 
suggestive of   bowel obstruction, it is important to deter-
mine the location of the obstruction. Based on the location, 
certain etiologies may be more likely. Both the history and 
the physical examination play essential roles in helping 
to determine both the location and the cause of a   bowel 
obstruction.

 n ANATOMY,  PHYSIOLOGY,  AND PATHOLOGY

The anatomy,  physiology,  and pathology of a   bowel 
obstruction depend primarily on the site of origin, namely 
small versus large bowel. The simplest way to determine the 
cause of an obstruction is to fi rst determine—almost always 
 radiologically—whether the obstruction originated in the 
small or large intestine.

  Small  Bowel Obstruction

The number one cause of  small bowel obstructions (   SBO) 
is adhesions. Adhesions may develop as a result of previous 
 surgery and can  form anywhere from days to years after 
abdominal  surgery. Adhesions are fi brous bands of tissue 
that are usually reactive, and are developed by manipula-
tion or infl ammation of the bowel. They are akin to the 
“scar tissue” of the abdomen. They occasionally occur in 
the “virgin” abdomen (no previous history of  surgery) sec-
ondary to peritonitis. Adhesions may cause obstruction if 
two external walls of bowel adhere to each other, and a 
loop of bowel wraps around or becomes lodged between the 
adhesion(s). There is compromised blood supply to that seg-
ment of the intestine, with resultant ischemia and necrosis. 
An adhesion may also act as a constrictive band on its own, 
limiting blood supply.

 Hernias are the second most common cause of    SBO and 
less commonly colonic obstruction. Common examples of 
external  hernias are inguinal,  paraumbilical, and ventral. 
Internal  herniation is rare by comparison, but is an increas-
ingly common cause of    SBO, especially with the rise in  bar-
iatric surgical procedures utilizing a  Roux-en-Y  anastomotic 
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technique (   Blachar &   Federle, 2002;    Gunabushanam, 
 Shankar,   Czerniach,  Kelly, &   Perugini, 2009). These occur 
within the abdominal cavity, are usually  intramesenteric, 
and are often symptomatically intermittent, obstructing 
and reducing spontaneously, making diagnosis diffi cult. 
Incarceration of a hernia is caused when the bowel becomes 
trapped in a hole in the muscle  wall or in a natural or iatro-
genic foramen. Delay in diagnosing the obstruction leads to 
strangulation of the bowel, which often precedes ischemic 
changes in the bowel  wall. Necrosis of the small bowel sec-
ondary to either external or internal  hernias will result if 
the ischemic changes are not reversed. The mortality rate 
associated with necrosis of the bowel and/or mesentery is 
very high and increases in patients with multiple medical 
problems (   Tendler, 2003).

The  infl ammatory bowel diseases (   IBDs),   Crohn’s dis-
ease and ulcerative colitis, can also cause   bowel obstruc-
tion.  SBOs caused by    IBD are more prevalent in younger 
individuals owing to the nature of these diseases. The most 
common site of obstruction in   Crohn’s disease is the  ileoce-
cal region, because it is the narrowest segment in the entire 
gastrointestinal tract. The mechanism for obstruction with 
   IBD initially involves infl ammation with resultant stricture 
formation. In ulcerative colitis, which involves only the large 
bowel, chronic infl ammation can lead to stricture formation 
with resultant obstruction (see  Chapter 23, “  Infl ammatory 
Bowel Disease”).

Other less-prevalent causes of    SBO include  neoplasia (if 
malignant it is usually  metastatic, as primary small bowel 
malignancies are rare), radiation, and mechanical obstruc-
tion secondary to a foreign body (bezoars, other ingested 
materials).

Large   Bowel Obstruction

A  volvulus, which is a twist in the  colon, much like a twist 
in a pretzel, results in a compromise in the blood fl ow and 
ischemia. It occurs most often in the large bowel and is asso-
ciated with a redundant portion of bowel, most often in t he 
si gmoid    col  on an  d much less often in the  cecum (   Halabi 
et al., 2014). Chronic constipation and laxative abuse have 
been suggested as causes of the redundant sigmoid  colon. 
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of time. This is expected and should not cause alarm. The 
bowel function usually returns to normal quickly, with the 
small intestine having return of function within 24 hours, the 
stomach within 48 hours, and the colon within 3 to 5 days 
(Colaizzo-Anas, 2007).

 n EPIDEMIOLOGY

Bowel obstruction is a very common etiology for a surgery 
admission, and specifically SBO accounts for about 12% 
to 16% of surgical admissions (Maung et al., 2012). SBO 
accounts for more than 300,000 operations annually in the 
United States, which translates to more than $2.3 billion 
in health care expenditures (Maung et al., 2012). The most 
common cause of bowel obstruction is the development 
of adhesions postoperatively. Other frequent causes are 
external and internal hernias, strangulation, and tumors 
(Gümüstas, Gümüstas, Yalçin, Savci, & Soylu, 2008). 
Adhesions can occur in anyone who has ever had abdomi-
nopelvic surgery. A volvulus is a less common cause of 
large bowel obstruction, occurring mostly in the elderly 
or hospitalized patients. Intussusception is an uncommon 
cause of obstruction in adults, accounting for approxi-
mately 1% of all obstructions (Gümüstas et al., 2008). 
In adults, an underlying pathology can be found in up to 
80% to 90% of cases of intussusception (Gümüstas et al., 
2008).

Malignant causes of bowel obstruction usually occur 
in the colorectal region and are most commonly second-
ary to adenocarcinomas. Less common causes of malignant 
obstruction include carcinoid tumors in the distal ileum, 
lymphoma (more commonly in the distal small bowel), and 
adenocarcinoma in the proximal small bowel.

 n DIAGNOSTIC CRITERIA

A diagnosis of obstruction can be made clinically. It is based 
on the history and physical examination and the diagnosis 
may be supported by objective findings, such as those on 
x-rays and CT scans. In all cases of obstruction, it is neces-
sary to diagnose the obstruction and identify the etiology.

 n HISTORY AND PHYSICAL EXAMINATION

The typical history from a patient presenting with an 
obstruction includes abdominal distention, nausea, vom-
iting, and a sudden onset of constipation or obstipation. 
The patient may or may not have abdominal pain. Other 
symptoms include loss of appetite, weakness, and general 
discomfort. Although obvious after a diagnosis is made, 
obstruction is often not considered when a patient presents 
with these symptoms. If a patient has a history of abdomi-
nopelvic surgery or an external hernia, obstruction must 

Patients usually present with abdominal distention and 
inability to pass flatus or to have a bowel movement; they 
may or may not have abdominal pain. This is usually easily 
diagnosed by the classic “bent inner tube” or “coffee bean” 
sign on an abdominal x-ray, where imaging shows a dis-
tended loop of bowel folded onto itself resembling a coffee 
bean or inner tube on the x-ray image.

Malignant causes of intestinal obstruction are mechani-
cal obstruction secondary to the bulkiness of a tumor within 
the lumen of the intestine. Larger tumors may cause obstruc-
tion in the cecum and other areas with a larger diameter. The 
descending colon has a narrower lumen, and malignancy in 
this part of the colon may present as an obstruction (see 
Chapter 21, “Gastroenterologic Cancers”). In a patient with 
no prior abdominal surgeries, malignancy/tumor should be 
very high on the differential diagnosis list. Treatment of the 
obstruction is very different in these patients. Conservative 
management is not the first choice, as this is usually a surgi-
cal diagnosis.

Ogilvie’s syndrome, or colonic pseudo-obstruction, is 
often seen in seriously ill patients, patients with neurological 
or psychiatric disorders, or nursing home patients who are 
sedentary much of the time. It lacks the mechanical aspect 
of a true large bowel obstruction and is therefore labeled 
a “pseudo-obstruction.” These patients are often managed 
conservatively with colon decompression.

Occasionally, a tumor can cause an obstruction by ini-
tiating an intussusception. This is most commonly seen in 
the small bowel and can be caused by both malignant and 
benign lesions. At the site of intussusception, the tumor 
acts as an initiator, and one portion of bowel “telescopes” 
over the adjacent piece of intestine. This causes edema and 
obstruction as well as a decrease in blood flow to the loops 
of intestine involved, with resultant ischemia. There are few 
reports in medical literature of idiopathic intussusception, 
in which the large bowel telescopes into itself and no path-
ological diagnosis is revealed postoperatively (Amoruso, 
D’Abbicco, Praino, Conversano, & Margari, 2013).

Less common causes of large bowel obstruction include 
diverticulitis with peridiverticular abscess, radiation, and 
IBD (namely ulcerative colitis).

Paralytic Ileus

Paralytic ileus mimics the signs and symptoms of obstruction 
and should always be considered when a patient presents 
with such symptoms. With paralytic ileus, the peristaltic 
function of the small and large bowel is disrupted, and the 
intestine dilates. Patients who present with signs and symptoms 
suggestive of sepsis are more than likely to have a paralytic 
ileus rather than an obstructive process. Other causes of a 
paralytic ileus include perforation, peritonitis, electrolyte 
abnormalities, and increased use of narcotics. Peptic ulcer 
disease, blunt trauma to the abdomen, and cancers with 
resultant perforations can all result in the development of 
a paralytic ileus. Another common cause for a paralytic 
ileus is abdominal surgery. All patients undergoing a lapa-
rotomy may have a postoperative ileus for a short period 
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diagnosis for a patient presenting in a manner similar to 
obstruction.

Bedside ultrasound, which can be easily performed by 
emergency medicine providers, has very good diagnostic 
accuracy and can act as an important adjunct to abdomi-
nal x-ray in immediate diagnosis of SBO in the emergency 
department setting (Taylor & Lalani, 2013).

If a colonic obstruction is suspected, a barium enema 
can be obtained to help assess both the level of obstruction 
and possible etiologies. This is usually considered safe.

Laboratory Studies

There are no serologic studies considered pathognomonic 
for bowel obstruction. Early in the course of an obstruc-
tion, all blood test results are usually normal. As time 
elapses and the condition worsens, the white blood cell 
count may be increased because of stress, inflammation, or 
infection. Electrolytes, blood urea nitrogen, and creatinine 
are helpful in assessing hydration status. Dehydration is 
very likely to occur in these cases, as patients repeatedly 
vomit secondary to the obstruction. Electrolyte levels are 
also likely to decrease secondary to vomiting; therefore, it 
is crucial that all electrolyte levels be checked and replen-
ished as necessary.

Lactic acidosis may also occur if there is ischemia and/or 
necrosis. In addition to the lactic acidosis, serum amylase, 
aspartate aminotransferase, alanine aminotransferase, and 
alkaline phosphatase levels may be elevated.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Obstruction of the bowel is an emergent situation requir-
ing hospitalization and often surgical intervention. Patients 
with previous surgeries and/or with hernias should be aware 
of potential complications; if they suspect obstruction, they 
should seek immediate attention, as they may need surgi-
cal intervention (Maung et al., 2012; practice guidelines 
available at www.east.org/resources/treatment-guidelines/
small-bowel-obstruction,-evaluation-and-management-of). 
Patients with inguinal hernias or large ventral hernias may 
opt for surgical repair to reduce their risk of obstruction. 
Because the recurrence rate of a sigmoid volvulus is quite 
high, patients with a history of volvulus may agree to have 
a resection of the redundant bowel.

Inpatient Treatment

Nonoperative management of bowel obstruction involves 
fluid and electrolyte management as well as bowel decom-
pression. Antibiotics have no role in bowel obstruction 
unless administered preoperatively as prophylaxis (Sarraf-
Yazdi & Shapiro, 2010). Once the cause of obstruction 

always be strongly considered. When obstruction is second-
ary to the other causes mentioned (namely, volvulus, intus-
susception, or an intestinal malignancy), making the correct 
diagnosis from the history alone becomes more difficult.

The timing of vomiting in relation to meals and the 
content of the vomitus are significant factors in helping to 
determine the location of the obstruction. Patients with a 
SBO will often present with delayed vomiting (>1 hour after 
eating), and the vomitus is bilious. Bilious content is present 
when the level of obstruction is below the second portion of 
the duodenum. A similar presentation can also occur with a 
colonic obstruction. Thus, bilious vomitus helps to identify 
only if the obstruction is above or below the second portion 
of the duodenum. Feculent vomitus usually indicates that 
the obstruction is in the distal small bowel or large bowel.

Physical examination usually reveals a grossly distended 
abdomen, increased bowel sounds described as tympanic, 
and diffuse tenderness without rebound tenderness (unless 
the bowel has perforated). If the patient is thin, peristal-
sis can occasionally be observed on the abdominal wall. 
If diverticulitis is the cause of the obstruction, localized 
rebound tenderness, usually in the left lower quadrant, may 
be present. This is especially true in the presence of a peri-
diverticular abscess.

Unlike patients with mechanical obstruction, patients 
with a paralytic ileus will often lack bowel sounds. They 
do, however, have abdominal distention and increased 
tympany, as in mechanical obstruction. Some patients may 
appear septic (as seen in peritonitis), and others may appear 
relatively comfortable (as seen in postlaparotomy patients).

 n DIAGNOSTIC STUDIES

Flat plate and upright abdominal x-rays are usually the first 
diagnostic studies obtained when obstruction is suspected, 
although they have been found to be the least accurate for 
diagnosis (Taylor & Lalani, 2013). If an obstruction is pres-
ent, the level of the obstruction may often be suggested by 
these studies. Proximal to the obstruction there are dilated 
loops of bowel and often air–fluid levels. The air–fluid level 
is an interface between air and the fluid in a loop of bowel. 
On x-ray, this appears as a straight line and is usually found 
in multiple areas throughout the abdomen. Distal to the 
obstruction, the bowel is often flaccid from a lack of air or 
intestinal fluid. Air–fluid levels are also noted when an ileus 
is present or if the patient has a high-grade fecal impaction. 
In these cases, it is often imperative to perform a CT scan to 
differentiate the cause.

CT is considered the best modality for determining 
which patients would benefit from conservative manage-
ment and close follow-up and which patients would benefit 
from immediate surgical intervention. It also allows a more 
accurate description of location (transition point), etiology 
(can differentiate between a mass, intussusception, etc.), 
and degree of obstruction (closed loop vs. partial obstruc-
tion). CT can also rule out obstruction and provide another 

http://www.east.org/resources/treatment-guidelines/small-bowel-obstruction,-evaluation-and-management-of
http://www.east.org/resources/treatment-guidelines/small-bowel-obstruction,-evaluation-and-management-of
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of the usual ways to treat an il eus. Supportive  measures 
such as placement of a nasogast ric tube for suction and 
keeping the patient witho ut any oral intake (nothing by 
mouth [NPO]) are essential in managing these patients and 
preventi   ng the nausea and vomiting that would otherwise 
inevitably result.

Nutrition Support

Bowel rest is essential, especially in the early stages of bowel 
obstruction, when patients may be experiencing nause  a and 
vomiting. Parenteral nutrition may be necessary if the obstruc-
tion i s prolonged and it is anticipated that patients will be 
NPO for over 10 to 14 days. Often, patients will develop a   n 
obstruction postoperatively that is expected to resolve within 
10  to 14 days. TPN may be initiated in those patients who 
fail to have re  solution of the obstruction after 10 to 14 days. 
However, patients who were malnourished prior to their pre-
sentation with an obstruction may need to start TPN sooner.

 n TEACHING AND SELF-CARE

Obstruction of the bowe   l is an emergent situatio n req uir-
ing hospitalization and often surgical intervention. Patients 
with previous surgeries and patients with hernias should be 
aware of potential complications; if  they suspect obstruc-
tion, they should seek immediate attention. Patients with 
inguinal hernias or large ventral hernias may opt for surgi-
cal repa ir to reduce their risk o f obstruction. Because the 
recurrence rate of a sigmoid volvulus is quite high, patients 
with a history of volvulu s may agree to have a resection of 
the redundant bo wel.

 n COMMUNITY RESOURCES

 n American Family Physician. Information from your 
doctor:   Intestinal Obstruction; www.aafp.org/afp/
2011/0115/p166.html

 n  Intestinal Obstruction,  Mayo Clinic; www.mayo
clinic.com/health/ intestinal-obstruction/  DS00823

 n   Bowel Obstruction,  Patient Education Center: http://
patienteducationcenter.org/articles/ bowel-obstruction/

 n National Digestive Diseases Information Clearinghouse 
(NDDIC) website; http://digestive.niddk.nih.gov/
ddiseases/topics/ BowelObstruction.aspx

has been det ermined, defi nitive therapy can be instituted. If 
there is evidence of bowel necrosis, peritonitis, or perfora-
tion, emergency surgery must be done. If there is no evidence 
of these problems , nonoperative, conservative management 
may be done. Conserv ative management should lead to an 
improvement within 48 hours; however, some may choose 
to wait for up to 5 days. At that point, however, if there is 
complete obstruction, the failure rate is higher, with 30% 
cases involving small bowel resection (Sarraf-Yazdi & 
Shapiro, 2010).

A standard-length nasogastr    ic tube attache d to inter-
mittent suction should b e placed in patients with suspected 
obstruction to decompress the stomach by removing secre-
tions and to prevent any gas from accumulating past the 
point of obstruction. Nasogastric tube placement may also 
help decrease the amou nt of vomiting by removing intesti-
nal secretions.

Surgery remains the mainstay of treatment for most 
obstructions. If the obstruction is secondary to adhesions, 
adhesiolysis is performed. If the bowel remains viable, re sec-
tion is not necessary, and separating the bowel is all that is 
done. If the bowel is necrotic, it must be removed. Incar-
cerated and strangulated hernias are also treated surgically 
with the affected port ion resected. If the obstruction is sec-
ondary to a malignancy,  resection of the involved portion 
of bowel is performed, although it may not be the defi nitive 
treatment for the malignant process. Intussusception also 
requires surgical intervention, both  to treat the situation and 
to search for the etiology of the intussusception. In general, 
when surgery is planned in bo wel obstructions, laparoscopic 
sur gery should be considered when possible, as it leads to  a 
decreased length of stay (Diaz et al., 2008).

If diverticulitis is suspected as the   cause of obstruction 
an d there is no evidence of perforation, treatment with 
intravenous antibiotics is indicated. However, if there is a 
peridiverticular abscess, surgery is usually required. Th  e 
presence of diverticular  abscesses is an indication for sur-
gery, as it  is likely that 41% of these patients will de velop 
complicated diseases (Van De Wall et al., 2013).

In Crohn’s disease, treatment o f the o bstruction with 
intrave nous steroid therapy, bowel rest, and total parenteral 
nutrition (TPN) is often effective; howev er, if  there is no 
resolutio   n within 7 to 10 days, reoperation may be consid-
ered (Dayton, Dempsey, Larson, &  Posner, 2012; see Chap-
ter 23, “Infl amma tory Bowe l Disease”) .

Obstruction secon dary to  a si  gmoid volvulus can be 
treated initially via proctoscopic or colo noscopic decom-
pression, followed by su rgery on the sam e admission or 
electively. In cases of o bstruction secondary to a cecal vol-
vulus, the initial treatment should be surgery, a s decompres-
sion is not possible. Unfortunately,  even in cases of sigmoid 
volvulus, surgery will usually follow decompression, as the 
recurre nce rate a fter decompression can be as high as 20% 
to 70% (Halabi et al., 2014).

Treatment of a paralytic ileus depen   ds heavily on the 
treatment of the underlying c ause. Treatment of sepsis with 
antibiotics, surgical repair of a perforation, and simply wait-
ing for the expected postoperative ileus to resolve are some 

 Referral Poi nts and Cli nical Warning

Obstruction is an emergency. Patients with signs 
of obstruction need immediate referral to the 
 emergency department or the hospital. Consultation 
with a  gastroenterologist or gastrointestinal surgeon 
is usually necessary.

http://www.aafp.org/afp/2011/0115/p166.html
http://www.mayoclinic.com/health/intestinal-obstruction/DS00823
http://patienteducationcenter.org/articles/bowel-obstruction/
http://digestive.niddk.nih.gov/ddiseases/topics/BowelObstruction.aspx
http://www.aafp.org/afp/2011/0115/p166.html
http://www.mayoclinic.com/health/intestinal-obstruction/DS00823
http://patienteducationcenter.org/articles/bowel-obstruction/
http://digestive.niddk.nih.gov/ddiseases/topics/BowelObstruction.aspx


CHAPTER 17: Bowel Obstruction      307

(p. 4). Silver Spring,  MD: American Society for Parenteral and Enteral 
Nutrition.

  Dayton, M. T., Dempsey, D. T., Larson, G. M., &  Posner, A. R. (2012). 
New paradigms in the treatment of   small  bowel obstruction.  Current 
Problems in  Surgery,  49(11), 642–717.

           Diaz, J. J.,  Bokhari, F., Mowery, N. T., Acosta, J. A., Block, E. F., 
Bromberg, W. J., …  Jerome, R. (2008). Guidelines for management 
of   small    bowel obstruction. Journal of  Trauma,  64(6), 1651–1664.

   Gümüstas, O. G., Gü müstas, A., Yalç in, R., Savci , G., & Soylu  , R. A. 
(2008). Unusual causes of small   bowel    obstruction and contempo-
rary diagnostic algorithm. Journ al of Medic al Imaging and Radia tion 
Oncology, 52(3) , 208–215.

Gunab   ushanam, G., Shankar, S., Czern iach, D. R., Kelly, J. J., & Perug  ini, 
R. A. (2009). Small -bowel  obstruction after laparoscopic Roux-en-Y 
gastric bypass surge ry. Journ al of Compu ter Assisted Tomography, 
33(3) , 369–375.

 Halab            i, W. J., Jafar i, M. D., Kang, C. Y., Nguyen, V. Q., Carmichael, J. 
C., Mills, S., … Stamo  s, M. J. (2014). Colonic volvulus in the Unite d 
States: Trend s, outcomes, and predictors of mortality. Annal s of 
Surge ry, 259(2), 293–301.   

Maung  , A. A., Johnson, D. C., Piper, G. L., Barbo sa, R. R., Rowell, S. 
E., Bokha ri, F., … Kerwi  n, A. J. (2012). Evalu  ation and manage-
ment of small -bowel  obstruction: An Ea  stern Association for the 
Surge ry of Traum a pract ice management guideline. Journ al of 
Traum a and Acute  Care  Surge ry, 73(5) , S362– S369. Retrieved 
from www.east.org/resources/treatment-guidelines/small -bowel 
-obstruction,-evaluation-and-management-of

Sarra   f-Yazdi, S., & Shapi ro, M. L. (2010). Small   bowel  obstruction: 
The e ternal dilemma of when to intervene. Scand inavian Journal of 
Surge ry, 99(2) , 78–80.

Taylo  r, M. R., & Lalan  i, N. (2013). Adult small   bowel  obstruction. 
Acade mic Emergency Medicine, 20(6) , 527–544.

Tendl   er, D. A. (2003). Acute intestinal ischemia and infarction. Semin ars 
in Gastr ointestinal Disease, 14(2) , 66–76.

Van d  e Wall,  B. J. M., Draai sma, W. A., Const en, E. C. J., Van der K aaij , 
R. T., Wieze r, M. J., & Broed  ers, I. A. M. J. (2013). Does the pres-
ence of abscesses in diver ticular disease prelude surge ry? Journ al of 
Gastr ointestinal Surge ry, 17, 5 40–547.

 n REFERENCES

    Amoruso, M.,  D’Abbicco, D.,  Praino, S.,  Conversano, A., &   Margari, 
A. (2013). Idiopathic adult  colo-colonic  intussusception:  Case  report 
and review of the literature.  International Journal of   Surgery  Case 
Reports,  4(4), 416–418.

   Blachar, A., &   Federle, M. P. (2002). Internal hernia:  An increasingly com-
mon cause of  small    bowel obstruction.  Seminars in  Ultrasound,  CT, 
and   MRI,  23(2), 174–183.

   Colaizzo-Anas, T. (2007). Nutrient intake,    digestion, absorption and excre-
tion. In M. M.  Gottschlich, M. H.  DeLegge, T. Mattox, C. Mueller, 
P.  Worthington, & P.  Guenter ( Eds.).  The  A.S.P.E.N. nutrition sup-
port core curriculum:  A  case- based approach—The adult patient 

Clinical Pearls
 n Lack of abdominal pain does not rule out 

obstruction.

 n Lack of bowel sounds does not rule out obstruction. 
After a certain amount of time, the increased 
bowel sounds from an obstruction often subside.

 n Peritonitis can be localized (as with  diverticulitis).

 n Immediate attention is essential when dealing 
with obstruction. Delay often results in ischemic 
changes and necrosis.

 n   Bowel obstruction is an emergency and referral to 
a gastroenterologist or gastrointestinal surgeon is 
necessary.
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 Cirrhosis of the  liver is defi ned as the destruction of normal 
hepatic architecture through fi brosis and nodular regenera-
tion. It is the  eighth leading cause of death in the  United 
States, and thus it is important for the primary  care pro-
vider to be able to formulate a  comprehensive, collabora-
tive plan to provide  high-quality  care in a  cost-effective 
and effi cient manner (  Manos,  Leyden,  Murphy,   Terrault, 
&  Bell, 2008). This chapter focuses on the  comprehensive 
approach used by the primary  care provider in caring for 
patients with  cirrhosis.

 n ANATOMY,  pHYSIOlOGY,  AND pATHOlOGY

The  liver weighs approximately 1,500 g. There are two 
anatomic lobes, the right one about six times the size of 
the left. The  liver participates in multiple functions essen-
tial to life, including storage and metabolism of carbohy-
drates and detoxifi cation of toxins. The  clinical  sequelae 
of  cirrhosis result from necrosis and regeneration of  liver 
cells, followed by an increase in fi brous tissue formation. 
The normal structure of the hepatic lobules is distorted, 
leading to impaired  hepatocellular function, obstruction 
of bile fl ow through the  liver, and  alterations in hepatic 
blood fl ow.

Although the mechanism of  cirrhosis is unknown, its 
etiology is diverse and extensive. It may be classifi ed into 
two major categories : hepatocellular and  cholestatic   liver 
diseases. This is illustrated in  Table 18.1.

 n EpIDEMIOlOGY

Cirrhosis is the  third leading cause of death in persons 
between 45 and 64 years of age (  Manos et al., 2008). There 
is no clear gender predominance. The majority of  cirrhosis 
in the  United States is caused by chronic infection with 
  hepatitis C virus (HCV) and alcohol abuse  (  Garcia- Tsao & 
 Lim, 2009). The incidence of  cirrhosis secondary to non-
alcoholic fatty   liver disease leading to  steatohepatitis has 

increased dramatically over the past several years. Other 
causes of  cirrhosis are seen far less frequently in the  United 
States.

 n DIAGNOSTIC CrITErIA

A defi nite  diagnosis of  cirrhosis and its etiology can usu-
ally be made by a  liver biopsy demonstrating characteristic 
 histological changes in conjunction with serological tests 
and viral markers. Various serological tests are useful as ini-
tial diagnostic measures, especially in patients with chronic 
 hepatitis. A  liver biopsy might not be required if a patient 
has physical examination, laboratory, and imaging fi ndings 
consistent with  cirrhosis along with diagnostic serological 
testing that determine the etiology of  cirrhosis.

 n HISTOrY AND pHYSICAl EXAMINATION

History

Patients with  cirrhosis range from the asymptomatic, oth-
erwise healthy patient to the patient presenting acutely 
with hepatic  decompensation. However, more typical is 
the patient presenting with symptoms of fatigue, anorexia, 
insomnia, or  pruritus of varying degrees. A detailed history 
is essential because it may point toward the etiology of the 
 cirrhosis. Specifi c questions must be asked regarding history 
of alcohol intake and risk factors for acquiring viral  hepati-
tis, such as transfusion of blood products, history of intra-
venous drug abuse, sexual behavior, occupational hazards 
(e.g., health  care worker), and birthplace or travel in endemic 
areas. A family history of   liver diseases is helpful in diagnos-
ing diseases such as   hemochromatosis and  Wilson’s disease. 
Obtaining a past medical or surgical history is warranted 
because associated  extrahepatic diseases can often suggest 
the possibility of a   liver disease. The presence of infl amma-
tory bowel disease in patients with abnormal  liver chemistry 
 results can lead to  investigation of possible primary  scleros-
ing cholangitis. Patients with  decompensated   liver diseases 
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Disease Course

Patients with cirrhosis may live productive lives, but their 
disease may cause complications and death. Complications 
of cirrhosis include portal hypertension, often associ-
ated with the development of esophageal varices, hepatic 
encephalopathy, ascites, and spontaneous bacterial perito-
nitis. Furthermore, cirrhosis can lead to the development of 
hepatocellular carcinoma. Once a cirrhotic patient experi-
ences a complication of portal hypertension with evidence 
of decreased hepatic synthetic function, or develops a hepa-
tocellular tumor, the overall prognosis is very poor, and the 
patient should be evaluated for liver transplantation.

 n DIAGNOSTIC STUDIES

The evaluation, diagnosis, and treatment of patients with 
cirrhosis are expensive endeavors. Duplicate workups, such 
as performing a liver and spleen nuclear scan in a patient 
scheduled for a liver biopsy, add little to the diagnosis and 
should be minimized. However, much of the cost is incurred 
during evaluation and symptomatic treatment of various 
complications of chronic liver disease, and optimal therapy 
without unnecessary costs can be obtained only with accu-
rate diagnosis and evaluation.

Laboratory Tests

Routine laboratory tests play a crucial role in recognizing 
chronic liver disease and subsequently delineating the etiol-
ogy, particularly in healthy, asymptomatic persons. Rather 
than a single specific test, the combination of several tests 
assessing different aspects of hepatic physiology, measured 
over a period of time, can lead to the diagnosis.

Serum aminotransferase levels are a sensitive indica-
tor of liver cell injury and hepatocellular necrosis. Alanine 
aminotransferase (ALT; or serum glutamic puruvic trans-
aminase [SGPT]) and aspartate aminotransferase (AST; or 
serum glutamic oxaloacetic transaminase [SGOT]) are two 
such enzymes commonly measured in the routine assess-
ment of liver dysfunction. ALT is thought to be more sen-
sitive and specific for liver injury because it is present in 
highest concentration there, whereas AST is found in the 
liver, cardiac, and skeletal muscles; the kidneys; the brain; 
and elsewhere. Aminotransferase levels are usually elevated 
in all liver disorders. However, in cirrhosis, the degree of 
elevation is less than that in acute hepatitis and rarely rises 
above eight times the upper limit of normal except during 
flare-ups of chronic viral and autoimmune hepatitis. The 
AST:ALT ratio is of little diagnostic value except in the rec-
ognition of alcoholic liver disease, in which the AST: ALT 
ratio is often >2. It should be noted that the AST:ALT ratio 
can also be >2 in the presence of cirrhosis from any etiology.

Enzymes that detect cholestasis include alkaline phos-
phatase and gamma-glutamyl transpeptidase (GGTP). 

HEpATOCEllUlAr DISEASES

Alcohol
Hepatotropic viruses
Hepatitis B
Hepatitis C
Hepatitis D
Drugs and toxins
Autoimmune hepatitis
Right-sided heart failure
Nonalcoholic steatohepatitis
Hemochromatosis
Alpha-1-antitrypsin deficiency
Wilson’s disease
Cryptogenic

CHOlESTATIC DISEASES

Primary biliary cirrhosis
Primary sclerosing cholangitis

TABlE 18.1 Classification and Etiologies of Cirrhosis

may have jaundice, confusion or insomnia, increased abdom-
inal girth or peripheral edema, or a history of gastrointestinal 
bleeding.

Physical Examination

The physical examination is invaluable in establish-
ing a diagnosis of cirrhosis. The liver may be enlarged in 
early stages or shrunken and firm in more advanced cir-
rhosis. Abdominal ascites with a fluid wave might be  
present.

There may be evidence of temporal muscle wast-
ing in a decompensated cirrhotic patient. Jaundice and 
scleral icterus are usually detected at total bilirubin lev-
els above 3 to 4 mg/dL. Spider angiomas—visible small 
arterioles—are common, particularly on the upper arms 
and chest.

Several findings are noted on examination of the hand. 
Palmar erythema is characterized by redness of the ball 
of the palm with the thenar and hypothenar eminences. 
Dupuytren’s contracture may be a nonspecific finding but 
is often seen in alcoholic liver disease; it involves the fourth 
and fifth fingers because of thickening of the palmar fascia. 
White nails and clubbing are often present. Asterixis (flap-
ping tremor) may also be noted in decompensated patients 
with hepatic encephalopathy.

Gynecomastia, testicular atrophy, and pectoral alope-
cia are also commonly present. Xanthelasma, xanthomas, 
and calcinosis can be seen in patients with biliary cirrhosis. 
Xanthelasmas usually occur below the inner canthal fold 
of the eye and the eyelid. Xanthomas are most commonly 
found in the creases of the hands, arms, and legs. Calcinoses 
typically occur at pressure points such as the elbow and the 
ulnar surface of the forearm. Ascites, peripheral edema, 
splenomegaly, umbilical hernia, and caput medusae are seen 
in patients with advanced cirrhosis.
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Liver Biopsy

Although not a routine study, a liver biopsy is sometimes 
necessary to diagnose cirrhosis and confirm the etiology. 
The biopsy, often done via a percutaneous approach in an 
outpatient setting, should be done only after clotting factors 
are assessed and a complete blood count, including plate-
let count, is done. If ascites or severe coagulopathy and/
or thrombocytopenia are present, a transjugular approach 
is preferred. This method has the added benefit of being 
able to measure estimated portal pressure. The results of a 
biopsy are not always conclusive, and further testing may 
have to be done.

Specific Findings

Detection of hepatitis B surface antigen in cirrhotic 
patients typically establishes the diagnosis of hepatitis B 
cirrhosis, whereas HCV infection is diagnosed by testing 
for anti-HCV antibody. If a test for anti-HCV by second-
generation enzyme linked immunosorbent assay (ELISA) 
is positive, HCV RNA by polymerase chain reaction 
should be performed to confirm active HCV infection (as 
opposed to cleared), especially if antiviral therapy is being 
considered.

Autoimmune hepatitis is characteristically associated 
with hyperglobulinemia and circulating autoantibodies 
such as anti-nuclear and anti–smooth muscle antibodies. 
Often, one clue to its diagnosis is the coexistence of other 
diseases with immune or autoimmune features, such as thy-
roiditis (Krawitt, 2008). The diagnosis of primary biliary 
cirrhosis is made by a combination of positive antimito-
chondrial antibodies and increased immunoglobulin M on 
immune protein electrophoresis, in addition to characteris-
tic histological findings on liver biopsy (Lindor et al., 2009). 
Primary sclerosing cholangitis is diagnosed when endo-
scopic retrograde cholangiopancreatography demonstrates 
the characteristic beaded bile duct appearance.

Hemochromatosis is an autosomal recessive meta-
bolic disorder in which there is increased iron absorption 
over many years. Elevated serum ferritin levels and an 
increased percentage of transferrin saturation are typical 
biochemical findings. However, the best method of con-
firming the diagnosis is to measure quantitative hepatic 
iron content through liver biopsy. Alpha-1-antitrypsin 
deficiency is an inherited condition in which early-onset 
emphysema and a variable spectrum of liver disease can 
be found. About 1% of adult patients with cirrhosis are 
homozygous deficient. An adult with diagnosis of crypto-
genic cirrhosis should be evaluated for this disease, and 
serum alpha-1-antitrypsin level should be measured and 
Pi typing carried out.

Another hereditary condition, Wilson’s disease, is an 
autosomal recessive disorder resulting in abnormalities in 
copper metabolism. Deficiency of the plasma copper protein 
ceruloplasmin, because of its impaired synthesis, is seen in 
more than 95% of these homozygote patients.

Alkaline phosphatase refers to a group of enzymes that 
catalyze the hydrolysis of organic phosphate esters at an 
alkaline pH and are mainly found in the bile canalicular 
surface of the hepatocytes, biliary epithelium, and bone. 
Hepatobiliary alkaline phosphatase elevations may be dif-
ferentiated from other sources of alkaline phosphatase 
elevations either by measuring isoenzymes or by evaluat-
ing the serum activity of another “hepatic” enzyme, such as 
GGTP. Elevation of serum GGTP is found predominantly in 
hepatobiliary disease. About three quarters of patients with 
cholestatic liver disease have alkaline phosphatase values at 
least three times the upper limit of normal, with a minimal 
rise in the aminotransferases. However, these elevations do 
not distinguish between the intrahepatic and extrahepatic 
bile duct abnormalities.

The serum bilirubin level depends on a balance 
between the rate of production and removal from the 
liver. Unconjugated (indirect) hyperbilirubinemia results 
from overproduction (e.g., hemolysis) or impaired hepatic 
uptake or conjugation, as in Gilbert’s syndrome, which is 
a benign hereditary condition of mildly increased levels of 
serum unconjugated bilirubin. Conjugated (direct) hyper-
bilirubinemia results from decreased hepatic excretion 
or leakage of the conjugated bilirubin from diffuse liver 
injury or damaged bile ducts. Detection of bilirubin on a 
routine urinalysis indicates the presence of hepatobiliary 
disease because the unconjugated bilirubin is not excreted 
by the kidney.

The biosynthetic capacity of the liver is assessed by 
serum albumin and prothrombin time. Albumin is syn-
thesized exclusively by the liver, and hypoalbuminemia is 
common in cirrhosis. A serum albumin level below 3 g/dL 
usually reflects severe liver damage. The liver is the most 
important site of synthesis for most blood coagulation 
proteins, and various components of the clotting cascade 
may be abnormal in cirrhosis. The prothrombin time is 
a most useful test in predicting the severity of hepatocel-
lular damage. On a complete blood count, thrombocyto-
penia or leukopenia may be found (from hypersplenism 
secondary to portal hypertension), and microcytic ane-
mia (from chronic gastrointestinal blood loss) or macro-
cytic anemia (e.g., alcoholic liver disease) is commonly 
present.

Imaging

Noninvasive radiologic imaging studies such as abdominal 
ultrasound with Doppler, computed tomography scanning, 
or magnetic resonance imaging can be suggestive of cirrho-
sis if there is caudate lobe hypertrophy or the liver appears 
morphologically nodular, especially amid radiographic 
findings of portal hypertension such as splenomegaly and 
ascites. In most cases, abdominal ultrasound is sufficient, 
unless the patient’s body habitus precludes an accurate 
study. If findings of cirrhosis appear incidentally on abdom-
inal imaging, the laboratory tests mentioned earlier should 
be collected and the patient referred to a gastroenterologist 
for further evaluation.
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immediately respond to immunosuppressive therapy should 
be evaluated for liver transplantation.

Although various medical therapies to increase serum 
levels of alpha-1-antitrypsin have been attempted with vari-
able success in adult patients with emphysema, it is unclear 
that any medical therapy alters the course of this deficiency-
associated liver disease. However, liver transplantation 
cures this genetic disorder, including improvement or cor-
rection of pulmonary complications.

The therapy in Wilson’s disease is aimed at removing 
the excess copper from the liver and other organs as much 
as possible, and medical therapy includes use of d-peni-
cillamine or trientine. Liver transplantation is indicated 
for progressive hepatic insufficiency refractory to drugs in 
Wilson’s disease (Roberts & Schilsky, 2008; www.aasld 
.org/practiceguidelines/Documents/Bookmarked%20Pract
ice%20Guidelines/Diagnosis%20and%20Treatment%20
of%20Wilson%20Disease.pdf).

Treatment for hemochromatosis is phlebotomy or chela-
tion therapy with deferoxamine mesylate for those who can-
not tolerate phlebotomy (Bacon, Adams, Kowdley, Powell, 
& Tavill, 2011; www.aasld.org/practiceguidelines/Documen
ts/Bookmarked%20Practice%20Guidelines/Hemochromato
sis%202011.pdf). After histological assessment with a liver 
biopsy, the patient with primary biliary cirrhosis should be 
started on ursodeoxycholic acid, which improves biochemi-
cal tests of cholestasis and hepatic inflammation and may 
slow the progression of the liver damage (Lindor et al., 2009; 
clinical practice guidelines available at www.aasld.org/prac
ticeguidelines/Documents/Bookmarked%20Practice%20G
uidelines/PrimaryBillaryCirrhosis7-2009.pdf). In contrast, 
ursodeoxycholic acid has been shown to be of no benefit 
in patients with primary sclerosing cholangitis (Triantos, 
Koukias, Nikolopoulou, & Burroughs, 2011).

If a patient develops decompensated cirrhosis associ-
ated with hepatic synthetic dysfunction, therapy is aimed 
at alleviating the symptoms, such as sodium restriction and 
diuretics for ascites; endoscopic band ligation and/or use 
of a nonselective beta-blocker (propranolol or nadolol) for 
esophageal varices; and lactulose, rifaximin, or both, for 
hepatic encephalopathy. The hepatic synthesis of factors II, 
VII, IX, and X requires vitamin K, the deficiency of which 
can be seen in obstructive jaundice or nutritional deficiency. 
However, a prolonged prothrombin time (>4 seconds from 
control values or INR of 1.5–2) that is not corrected by 
vitamin K administration suggests severe hepatic dysfunc-
tion. Patients with severe portal hypertension despite nor-
mal hepatic synthetic function should be considered for 
a portal decompressive procedure such as portosystemic 
shunt, whereas liver transplantation is indicated, regard-
less of the etiology of cirrhosis, for patients with complica-
tions of portal hypertension and/or poor hepatic synthetic 
function.

The primary care provider must collaborate with the 
patient, family, and other health care members to avoid 
delays in instituting appropriate therapy, such as a liver 
transplant. Continuity of care by the primary care pro-
vider is also important after the transplant in managing 

Nonalcoholic steatohepatitis or fatty liver may be caused 
by various conditions, including insulin resistance and/or 
diabetes, obesity, and metabolic syndrome. Because the 
liver biopsy shows steatosis, portal mononuclear inflamma-
tion, and Mallory bodies, alcohol abuse must be excluded 
before making this diagnosis.

 n TrEATMENT OpTIONS, EXpECTED OUTCOMES, 
AND COMprEHENSIVE MANAGEMENT

Treatment of patients with cirrhosis is entirely dependent 
on the etiology of their liver disease and whether they have 
compensated or decompensated cirrhosis. Management of 
patients with decompensated cirrhosis involves symptom-
atic treatment of the complications of portal hypertension. 
The extent and timing of follow-up visits are thus depen-
dent on the therapy instituted, the clinical condition, and 
the severity of the liver injury. All patients with cirrhosis, 
especially those with viral hepatitis, should be routinely 
screened for development of hepatocellular carcinoma, with 
abdominal ultrasound and serum alpha-fetoprotein mea-
surement, once or twice a year.

Treatment

When considering therapeutic options, the primary care 
provider should consider three factors: etiology, duration 
of disease, and complications of underlying cirrhosis. For 
chronic hepatitis B, most patients can achieve complete 
viral suppression through the use of an oral nucleotide or 
nucleoside analog such as tenofovir or entecavir. Although 
interferon-alpha is effective against hepatitis B, it is much 
more difficult to tolerate than the oral antivirals, especially 
in patients with cirrhosis. For patients with chronic hepa-
titis C, the current standard of care involves the use of an 
oral protease inhibitor, such as telaprevir or boceprevir, in 
combination with interferon-alpha and ribavirin for a fixed 
course of therapy. Given the significant side effects of this 
treatment regimen, care must be taken before beginning 
antiviral therapy in cirrhotic patients with hepatitis C, par-
ticularly those with decompensated cirrhosis. The details of 
such treatments are outlined in Chapter 22, “Hepatitis.” If 
treatment for hepatitis B or C is employed and successful in 
the cirrhotic patient, the progression of liver disease may be 
delayed, halted, or even reversed.

For a patient with autoimmune hepatitis, treatment is 
usually initiated with prednisone in combination with aza-
thioprine, with complete tapering of the prednisone pro-
vided that transaminases remain within the normal range. 
In patients who cannot take or tolerate azathioprine, con-
tinuation of prednisone may be required. Effective therapy 
can reverse early cirrhosis in some patients. However, if cir-
rhosis progresses, the risks of ongoing immunosuppression 
might outweigh the benefits. Patients with decompensated 
cirrhosis or those with a subfulminant picture who do not 

http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis%20and%20Treatment%20of%20Wilson%20Disease.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Hemochromatosis%202011.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/PrimaryBillaryCirrhosis7-2009.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis%20and%20Treatment%20of%20Wilson%20Disease.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis%20and%20Treatment%20of%20Wilson%20Disease.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis%20and%20Treatment%20of%20Wilson%20Disease.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Hemochromatosis%202011.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Hemochromatosis%202011.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/PrimaryBillaryCirrhosis7-2009.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/PrimaryBillaryCirrhosis7-2009.pdf
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situation can be very helpful. Therefore, the primary pro-
vider must have information readily available regarding 
such community resources for the patient.

 n American Liver Foundation, 39  Broadway,  Suite 
2700,   New York,   NY 10006 (212-668-1000), 
1-800- GO- LIVER; www.liverfoundation.org General 
information on ci rrhosis, epidemiology, symptoms 
and treatment; links to similar websites

 n NI  DDK Home Page (Na tional Digestive Disease 
Clear inghouse), 2 In formation Way, Be thesda, MD 
20892–3570 (800-891-5389); http://digestive.niddk
.nih.gov General information on cirrh osis

 n American Association for the Study  of Liver   Disease 
(AASLD   ), 1001 North  Fairfax St., Suite  400, 
Alexa ndria, VA (7  03-299-9766); www.aasld .org 
Links to liver-r  elated sites, general information about 
AASLD

 n A   merican Gastroenterological Association, 4930 Del 
Ray  Avenue, Bethesd a, MD 2081 4 (301-654-2055); 
www.gastro.org/

 n Wilson’ s Disease Association, 5572 North Di versey  
Blvd., Milwaukee, WI 53217   (866-961-0533); www
.wilsonsdisease.org/

 n Transpla nt Recipients International Organization 
(TRIO), 1  000 16th St., NW,  Suit e 60 2, Washingt on 
DC 20035 (1-800-TRIO-386  , 202-293-0980); www
.trioweb.org

 n International Liver Transplantation Society, 15000 
Commerce  Parkway, Suite C,   Mt. Laur el, NJ 08054   
(856-439-0500); www.ilts.org.

some of the medical complications of immunosuppres-
sive therapy, such as hypertension, diabetes mellitus, and 
 hyperlipidemia.

 n TEACHING AND  SElF- CArE

The management of  cirrhosis by the primary  care provider 
must take into account not only the history, physical exami-
nation, and blood and diagnostic tests but also the patient’s 
and family’s ability to understand their role in this process. 
Assessment of the nutritional and rehabilitative needs, on a 
regular basis, is essential in managing the patient. Patients 
with  cirrhosis often have defi ciencies of vitamins and miner-
als such as vitamin A, D, and K, and zinc; patients should be 
screened for these defi ciencies. In addition, adequate caloric 
intake is paramount, as  cirrhosis is a catabolic state for the 
body, and muscle wasting can be profound in malnourished 
patients. Hepatic  decompensation may occur gradually, and 
initial  clinical manifestation may include weight loss or gain 
and changes in daily activities. Therefore, to ensure early and 
timely intervention, patient education is essential so that the 
patient can monitor for weight gain or loss, signs of early 
satiety (e.g., feelings of bloating and fullness), and mani-
festations that may interfere with ambulation (e.g., short-
ness of breath, increased ankle swelling). This collaboration 
between the patient and the primary  care provider will help 
to maintain an optimal level of functioning.

 Self- care and preventive measures for  cirrhosis vary in 
effectiveness, depending on the underlying   liver disease. 
Encouraging abstinence in a patient with alcoholism may 
prevent the progression of   liver disease to  cirrhosis. The 
immunization of all newborns and vaccination of per-
sons at increased risk with  hepatitis B vaccines are effec-
tive for the prevention of  hepatitis B virus acquisition and 
its subsequent  clinical  sequelae  (  Lok &  McMahon, 2009). 
Unfortunately, there is no    HCV vaccine thus far. Patients 
need to be educated about the sexual transmission of  hepa-
titis B virus (approximately 30%) and    HCV (4%) and pro-
tective measures, such as using condoms.

Patients and providers may also teach family members 
about their risk for  cirrhosis. In addition to the transmis-
sibility of  hepatitis B virus and    HCV (noted earlier), screen-
ing for early   hemochromatosis in  fi rst-degree relatives is 
crucial, particularly in brothers of a patient with   hemo-
chromatosis. Affected siblings may also be identifi ed by 
comparing their  human leukocyte antigen (   HLA) serotypes 
with that of the patient. Those treated in the  precirrhotic 
stage, before tissue damage has ensued, have a normal life 
expectancy.

 n COMMUNITY rESOUrCES

Dealing with a chronic, perhaps  life-threatening, disease is 
diffi cult. Even if the patient has the most supportive fam-
ily possible, talking to someone who was or is in  the same 

 Referral Poi nts and Cli nical Warnings

In general, once the primary care pro vider suspects chronic 
liver di  sease, routine blood and serological testing should 
be ordered to delineate the underlying etiology. When a 
defi nite diagnosi s is not obvious from laboratory tests or a 
specifi c therapy is being considered, a referral to a gastro-
enterologist or hepatolo gist is recommended for further 
diagnostic and possibly invasive tests.
 Once patients develop the signs and symptoms of 
decompen sated cirrhosi s, such as esophago gastric variceal 
bleeding, hepatic encephalopathy, ascites,  or spontaneous 
bacterial peritonitis, in addition to evidence of decreased 
hepatic synthetic function, they should be referred to a 
liver tr ansplant program as early as possible, as outlined 
in Figure 1 8.1. After the referral to a transplant center is 
made, the challenge for the primary care pro vider is to 
maintain collaboration with the transplant team to ensure 
patient participation, to continue managing and monitor-
ing the patient’s clinical  condition closely to detect any 
further sign of decompen sation, and to alert the transplant 
team about a need for urgent transplant. Thus, the primary 
care pro vider must maintain a continuing and cooperative 
relationship with the transplant team.

http://www.liverfoundation.org
http://digestive.niddk.nih.gov
http://www.aasld.org
http://www.gastro.org
http://www.ilts.org
http://www.wilsonsdisease.org/
http://www.wilsonsdisease.org/
http://www.trioweb.org
http://www.trioweb.org
http://digestive.niddk.nih.gov
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FIGURE 18.1 

Comprehensi ve management of patients with cirrhosis.

Clinical Pearls
 n Patients with cirrhosi s may present with classical 

fi ndings on the physical examination or may be 
completely asymptomatic, with only abnormal 
liver fu nction testing raising suspicion.

 n Establishing the etiology of cirrhosi s is essential in 
planning a treatment strategy.

 n All patients with cirrhosi s, especially those with 
viral hepatiti s, should be routinely screened for 
the development of hepatoce llular carcinoma, 
using abdominal ultrasound and alpha-fe topro-
tein measurement once or twice a year.

 n Liver transplantation is often necessary in cases of 
decompen sated cirrhosi s or with the development 
of hepatoce llular carcinoma. Patients need to be 
educated about this, and the primary care pro-
 vider must collaborate with the gastroenterologist 
and the transplant team to coordinate this effort.
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ass ist in the digestion of fats. The anatomy of t he gallblad-
der  is further described in Chapter 21, “Gastroen terologic 
Cancers.”

Biliary pain (crampy pain in the middle to right upper 
abdomen, known as biliary colic) results from impaction of 
the cystic duct or common bile duct by a gallstone, caus-
ing distention of the gallbladder.  If left untreated, gallblad-
der  infl ammation (cholecystitis) can cause severe pain (the 
most common clinical sign) and fever. Surgery is indicated 
if infl ammation persists or recurs (Stinton & Sh affer, 2012; 
Yokoe et al. , 2012). In severe cases of cholecystitis, bile can 
become entrapped in the gallbladder  causing irritation and 
pressure. Infl ammation and necrosis may lead to perfora-
tion (Wang & Afdha l, 2010). Acute acalculous cholecystitis 
is a condition associated with a recent operation, trauma, 
burns, multisystem organ failure, and parenteral nutrition 
(Huffman & Sc henker, 2010).

Choledocholithiasis is associated with stones obstruct-
ing the common bile duct. A gallstone in the common bile 
duct can distally impact the ampulla of Vater, the area in 
the duodenal wall where the pancreatic and common bile 
ducts join. Obstruction of bile fl ow by a stone in this criti-
cal area can cause abdominal pain and jaundice. St agnant 
bile above an obstructing bile duct stone can result in bac-
teria spreading rapidly into the ductal system and liver, 
produ cing a life-threatening infection known as ascending 
cholangitis. A gallstone in the ampulla of Vater can also 
cause obstruction of the pancreatic duct. This can cause 
the activation of pancreatic digestive enzymes within the 
pancreas, initiating acute pancreatitis (Kummerow et  al., 
2012).

Cholangitis can have signifi cant morbidity and mortal-
ity. Patients with acute cholangitis respond to antibiotic 
therapy; however, in some cases, severe or toxic cholangitis 
may require emergency biliary drainage. Symptoms associ-
ated with cholangitis are intermittent fever accompanied by 
chills, righ t upper quadrant pain, and jaundice, al so known 
as Charcot’s triad (Lee, 2009).  Reynold’s pentad is a more 
severe form of cholangitis that includes septic shock and 
mental confusion (Lee, 2009).  If left untreated, cholangitis 
causes mortality rates that can range from 13% to 88% 
(Fujii et al. , 2012).

The most common type of gallbladder  condition is the devel-
opment of gallstones (cholelithias is). Gallstones are formed 
from bile crystals. Problems related to gallstones present 
along a broad clinical spectrum. Most patients with gall-
stones remain clinically silent. Symptoms in many patients 
are mild and may be evaluated and treated in the outpatient 
setting and on an elective basis. In some patients, a gall-
stone may cause the gallbladder  to become infl amed, result-
ing in pain, infection, or other serious complications. The 
best screening method to accurately determine the presence 
of gallstones is ultrasonography (Stinton & Sh affer, 2012).

A number of risk factors predispose patients to gallblad-
der  disease. Nonmodifi able ones include age, female sex, 
family history, ethnic background, pregnancy, and genetic 
predisposition. Modifi able factors include diet, obesity, 
metabolic syndrome, diabetes mellitus, dyslipidemia, rapid 
weight loss, and re duced physical activity, as well as certain 
drugs such as thiazide diuretics, octreotide, ceftriaxone, and 
female sex hormones (Stinton & Sh affer, 2012).

Gallstones can cause a variety of complications requir-
ing hospitalization and rapid intervention. Previously, sur-
gical removal of the gallbladder  (open cholecystectomy) 
from symptomatic patients was the only viable treatment 
option for most patients with gallstones. This surgical pro-
cedure is done less often now that there are endoscopic and 
medical procedures to treat gallstones. Laparoscopic chole-
cystectomy is a technique that has most commonly replaced 
open cholecystectomy as the surgical procedure of choice 
for patients with gallstones. This procedure uses smaller 
incisions, which allows for a quicker recovery and discharge 
from the hospital within 24 hours (Glasg ow & Mu lvihill, 
2010). Appropriate management of cholelithias is, especially 
in emergent situations, requires an interprofessional team 
approach.

 n ANATOMY, PHY SIOLOGY, AND PATHOLOGY

The gallbladder  (Figure 19.1) is a pear-shaped, sac-like 
organ positioned on the right side of the abdomen under-
neath the liver. It st ores bile that is produced by the liver to 
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gallbladder  or any part of the biliary tree (Vítek & Care y, 
2012). Cholesterol is present in brown- and black-type 
stones with a mixed mucin glycoprotein matrix secreted 
by epithelial cells lining the biliary tree. The signifi cant 
pathophysiological prerequisite for black stone formation 
is hyperbilirubinbilia (biliary hypersecretion of bilirubin 
conjugates) primarily due to hemolysis, ineffective erythro-
poiesis, or pathologic enterohepatic cycling of unconjugated 
bilirubin (Vítek & Carey , 2012).

Biliary sludge is a thick substance of small cholesterol 
crystals that are trapped within a mucin gel. Biliary sludge is 
associated with fasting, total parental nutrition, pregnancy, 
and use of drugs like ceftriaxone, octreotide, and thiazide 
diuretics, in addition to pancreatitis. The mucoproteins in 
biliary sludge are factors that contribute to gallstone forma-
tion. The cholesterol microcrystals coalesce and grow into 
gallstones (Stinton & Shaf fer, 2012).

 n EPIDEMIOLOGY

Worldwide, gallstones are a common digestive disorder. 
The prevalence of gallstones in the United States adult 
popu lation is about 15% with an annual overall cost of 
approximately 6 billion dollars (Yadav & Lowenf els, 2013). 
Gallbla dder disease is responsible for 1.8 million ambula-
tory care visits and 700,000 cholecystectomies per year. 
It is the most common cause of hospitalization for diges-
tive disorders (Almadi, Barkun , & Barkun, 2012). Higher 
incidence rates occur in North and South American Indians 
(Stinton & Shaf fer, 2012). American Indians have a preva-
lence rate of 60% to 70%. In Northern Europe, prevalence 
is about 20%. There is a low prevalence rate in Saharan 
Black Africans (Eslick & Shaffer, 2013).

Cholesterol-type gallstones are most common in the 
United States, accounting for 7 5% to 80% of gallstones. 
Approximately 10% to 25% of gallstones are bilirubinate 
of either black or brown pigment (Qiao et al., 2 013). In 

Gallstone Formation

Types of gallstones and their characterist ics are described 
in Table 19.1. Cholesterol stone formation correlates with 
the metabolic syndrome, a combination of diabetes type 2, 
abdominal obesity, and hypertriglyceridemia with a com-
mon denominator of insulin resistance. Low high-density  
lipoprotein (HDL) is asso ciated with cholesterol stone for-
mation (Eslick & Sha ffer, 2013). Chole sterol stones come 
from hypersecretion of hepatic cholesterol into the bile with 
a decrease and hyposecretion of bile salts and phospholip-
ids. Gallbladder abnormalities that contribute to hypomo-
tility, immune-mediated infl ammation, and hypersecretion 
of gelling mucins can also reduce intestinal motility and 
augment bile salt synthesis by anerobic microfl ora (Wang, 
Cohen,  & Carey, 2009).

Pigment gallstones, either black or brown, are much 
less common than cholesterol stones. Black stones form 
from the bile within the gallbladder;  brown stones form 
secondary to stasis and anerobic bacterial infection in the 

CHOLESTEROL 
GALLSTONES

BLACK PIGMENT 
STONES

BROWN PIGMENT 
STONES

BILIARY 
SLUDGE

Composition Cholesterol 
(50%–100%)

Calcium bilirubinate polymer Unconjugated bilirubin, 
calcium soaps of fatty 
acids, cholesterol, 
mucin

Pigment (calcium bili-
rubinate), cholesterol 
microcrystals, mucin

Location Gallbladder (common 
bile duct)

Gallbladder (common bile duct) Bile ducts Gallbladder

Detection Ultrasonography Ultrasonography Cholangiography Abdominal or endoscopic 
ultrasonography

Clinical 
associations

Metabolic, family 
 history, female sex, 
obesity

increased or altered bilirubin 
excretion in hemolysis, cirrhosis, 
cystic fi brosis, Crohn’s disease, 
or advancing age

infection, infl ammation, 
infestation (stasis or 
strictures)

Fasting, total parenteral 
nutrition, and preg-
nancy; possible prelude 
to stone formation

Source: Stinton and Shaffer (2012).

TABLE 19.1 Types of  Gallblad der and Biliary   Tract Stones: Characte ristics and Clinical  Associations

Cystic duct

Common
hepatic duct

Common
bile duct

Gallbladder

FIGURE 19.1 

Anatom y of the gallbl adder.
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of gallbladder disease are available at http://link.springer 
.com/journal/534/20/1/page/1. To diagnose gallbladder dis-
ease, a comprehensive abdominal examination should be 
done. Once patients develop clinical stone-related disease, 
the hallmark complaint is abdominal pain. The primary care 
provider should examine the patient for Murphy’s sign dur-
ing an abdominal examination. This maneuver permits the 
gallbladder to be palpated on inhalation. If the patient expe-
riences pain and stops inhaling when the gallbladder comes 
into contact with the provider’s fingers, gallbladder disease 
should be suspected (Kimura et al., 2013). The other char-
acteristics can be nonspecific, and biliary pain has a broad 
differential diagnosis, including gastritis, peptic ulcer disease, 
reflux esophagitis, pancreatitis, renal disease, diverticulitis, 
radicular pain, and angina (Yokoe et al., 2012). Because 
asymptomatic gallstones are common, the identification of 
stones in the gallbladder should not preclude a complete eval-
uation of patients whose symptoms suggest other diagnoses.

Biliary pain has previously been referred to as biliary 
colic, but most authors agree that the term colic, which 
implies a spasmodic type of pain, does not accurately 
describe the pain of patients with gallstones. The pain of 
cholecystitis usually comes on suddenly and builds to a pla-
teau quickly. It lasts several hours, with gradual resolution 
(Kiriyama et al., 2013). Uncomplicated biliary pain usually 

Asia, pigmented stones predominate, although studies have 
shown an increase in cholesterol stones in the Far East (Kim, 
Joo, Lim, & Joo, 2013).

Risk factors for gallbladder cancer include ethnicity and 
female gender, cholelithiasis, advancing age, chronic inflam-
matory conditions affecting the gallbladder, and congenital 
biliary abnormalities (Eslick & Shaffer, 2013). Overall, the 
all-cause mortality of gallbladder disease has increased with 
the population, with a hazard ratio (HR) of 1.30 (95% con-
fidence interval [CI] = 1.10–1.50; Eslick & Shaffer, 2013).

 n DIAGNOSTIC CRITERIA

Table 19.2 presents the diagnostic criteria for gallstone-
related conditions.

 n HISTORY AND PHYSICAL EXAMINATION

Most cases of cholelithiasis are asymptomatic, and most 
patients will not proceed to the development of  symptoms. 
International clinical practice guidelines for the manage ment 

DISEASE SYMPTOMS
PHYSICAL  
EXAMINATION FINDINGS LAB VALUES IMAGING

Asymptomatic 
cholelithiasis

Absent normal normal + Ultrasound

Chronic 
cholelithiasis

Recurrent biliary pain 
usually <3 hours

normal normal to slight abnor-
malities similar to 
acute cholecystitis

+ Ultrasound
+ Oral 

cholecystogram
+  Gallbladder scan 

(HiDA  scan)

Acute cholecystitis Sharp to dull biliary 
pain usually >6 
hours

Fever, Murphy’s sign, nausea, 
and vomiting

↑ WBC
↑ Bilirubin (usually <4 

mg/dL)
↑ C-reactive protein
↑ Alkaline phosphatase
↑ ASt

+ Ultrasound
+ Hepatobiliary 

scintigraphy
+ Cholangiography
+ Abdominal Ct scan

Choledocholithiasis Abdominal pain in the 
upper or middle-right 
upper abdominal 
quadrant, biliary pain

Fever, jaundice, (yellowing 
of the skin and eyes), loss 
of appetite, nausea, and 
vomiting

↑ WBC
↑ Bilirubin
↑ Alkaline phosphatase
↑ ASt and ALt

+ tUS
+ Abdominal Ct scan
+ EUS
+ ERCP
+ MRCP
+ PtCA

Cholangitis Biliary pain Fever, jaundice, chills, clay-
colored stools, dark urine, 
nausea, and vomiting

↑ WBC
↑ Bilirubin
↑ Alkaline 

phosphatase
↑ ASt and ALt
↑ Blood culture

+ Ultrasound
+ ERCP
+ MRCP
+ PtCA

ALT, alanine transaminase; AST, aspartate aminotransferase; ERCP, endoscopic retrograde cholangiography; EUS, endoscopic ultrasound; HIDA, hepatobiliary 
 iminodiacetic acid; MRCP, magnetic resonance cholangiopancreatography; PTCA, percutaneous transhepatic cholangiogram; TUS, transabdominal ultrasound
Source: Wang and Afdhal (2010).

TABLE 19.2 Types of Gallbladder and Biliary Tract Stones: Characteristics and Clinical Associations

http://link.springer.com/journal/534/20/1/page/1
http://link.springer.com/journal/534/20/1/page/1
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 n DIAGNOSTIC STUDIES

Screening asymptomatic patients for gallstones is not sup-
ported by available evidence (Kiriyama et al., 2013). 
Laboratory testing for gallbladder disease should include 
a complete blood count, liver-function testing, and serum 
amylase and lipase to help discriminate between the vari-
ous conditions (Allen, 2013). The laboratory tests that are 
suggestive of biliary obstruction, as in choledocholithiasis 
and cholangitis, are elevations of the hepatic transaminases 
(aspartate aminotransferase [AST] and alanine transami-
nase [ALT]), bilirubin (usually >4 mg/dL), gamma-glutamyl 
transferase (GGT), and alkaline phosphatase (Kirayima 
et al., 2013; Yokoe et al., 2012). Leukocytosis is also usually 
present. Blood cultures are usually positive in cholangitis.

In acute cholecystitis, the white count is usually elevated, 
and in 20% of patients the bilirubin level is also elevated, 
but less so than when obstruction is present. An elevated 
AST level is found in 75% of patients with acute cholecys-
titis (Yokoe et al., 2012). Patients with chronic cholecystitis 
have normal or mildly elevated laboratory values compared 
with patients with acute cholecystitis.

Ultrasonography

Ultrasonography is the most important diagnostic tool 
for identifying gallstones in the gallbladder. It is accurate, 
quick, readily available, noninvasive, and requires no spe-
cial preparation. Useful information that may be obtained 
by ultrasound includes identifying a thickened gallbladder 
wall, which suggests chronic cholecystitis; assessing the 
number and size of stones, which can help determine if a 
patient qualifies for nonsurgical treatment; and identifying 
a dilated biliary tree, which may mean obstruction of the 
common duct and choledocholithiasis (Stinton & Shaffer, 
2012; Yokoe et al., 2012). Ultrasound has a sensitivity of 
50% to 88% and a specificity of 80% to 88% for the detec-
tion of fluid immediately around the gallbladder, which can 
indicate abscess or acute cholecystitis (Yokoe et al., 2012).

Endoscopic ultrasonography (EUS) is useful when the 
primary care provider suspects common bile duct stones, 
and regular ultrasound does not detect stones when the 
patient is not clearly ill. However, if common duct stones are 
detected, they cannot be removed using this method (Wang 
& Afdhal, 2010). Its accuracy at detecting choledocholithi-
asis rivals that of endoscopic retrograde cholangiopancrea-
tography (ERCP), and it carries no risk of pancreatitis. It 
may be particularly useful for ruling out choledocholithiasis 
in patients who have contraindications to ERCP or whose 
risk for choledocholithiasis is low (Yokoe et al., 2012).

Radiography

Plain x-rays are of limited value in assessing gallstones 
because most gallstones are radiolucent. Only 10% to 
25% of stones are rendered radiopaque by the presence of 

lasts <3 hours (can be as brief as 15 minutes) but may last 
as long as 24 hours. An episode of pain lasting more than 6 
hours is suggestive of acute cholecystitis rather than chronic 
cholecystitis (Kiriyama et al., 2013). The most common loca-
tion for biliary pain is the epigastric or right upper quadrant 
area. The right costal margin is actually the second most 
likely location in which patients describe their pain (Yokoe 
et al., 2012). Patients may have pain that is localized or that 
radiates to the right scapula, back, or shoulder. Atypical 
symptoms such as fullness, bloating, belching, heartburn, 
and early satiety are extremely common, especially in the 
elderly (Yokoe et al., 2012). Restlessness, nausea, vomit-
ing, diaphoresis, and low-grade fever are findings frequently 
associated with biliary pain. The older teaching that pain is 
precipitated by the ingestion of foods and especially fats is 
not accurate. Many patients have no such association but 
likely have their symptoms at night (Yokoe et al., 2012).

Patients with chronic cholecystitis, characterized by 
recurrent bouts of biliary pain, usually have no fever, no 
abdominal tenderness, and no jaundice. If patients begin to 
have symptoms from chronic cholecystitis, the episodes tend 
to recur with increasing frequency and severity. In addi-
tion to being asymptomatic, patients have normal labora-
tory evaluations for white blood cell counts, bilirubin, liver 
enzymes, and alkaline phosphatase levels (Afdhal, 2008).

Patients with acute cholecystitis usually have biliary 
pain and may have fever. About 20% present with jaundice. 
Abdominal tenderness is common and a positive Murphy’s 
sign (eliciting pain when palpating the right upper quadrant 
as the patient takes a deep inspiration) is a classic finding. The 
white blood cell count is usually elevated, but to <15,000/mm3. 
The serum bilirubin value may be elevated but is usually <4 mg/
dL. Transaminase and alkaline phosphatase levels may also be 
elevated (Yokoe et al., 2012). Twenty percent of patients may 
have a palpable mass from the omentum (peritoneum) lying 
over the inflamed gallbladder (Yokoe et al., 2012).

Choledocholithiasis and cholangitis are difficult 
to distinguish from each other on clinical grounds. 
Choledocholithiasis is caused by the presence of a gall-
stone in the common duct. Cholangitis is an infection of an 
obstructed bile duct and is usually found in association with 
choledocholithiasis. Both sets of patients may present with 
abdominal pain, jaundice, and fever. This combination of 
symptoms is known as Charcot’s triad and is generally asso-
ciated with cholangitis, but the same description may apply 
to patients with choledocholithiasis (Yokoe et al., 2012).

Complications of acute cholecystitis include perfora-
tion, Mirizzi’s syndrome, and emphysematous cholecystitis. 
Perforation may take three forms: localization by abscess 
formation; free spillage into the peritoneum; or erosion into 
an adjacent viscus, giving rise to fistula formation (Yokoe 
et al., 2012). Mirizzi’s syndrome is a phenomenon in which 
extrinsic compression by surrounding inflammation leads to 
obstruction of the common hepatic duct or the common bile 
duct. Certain infections are associated with the production 
of gas in the gallbladder, the gallbladder wall, the bile ducts, 
or the pericholecystic area; this is referred to as emphysema-
tous cholecystitis.
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pain in whom no other diagnosis can be made and in whom 
ultrasounds and cholecystograms are negative. However, its 
main use in gallstone disease is in diagnosing choledocho-
lithiasis and cholangitis. Ultrasonography, as stated earlier, 
is not very sensitive in identifying common duct stones. 
Although certain clinical and laboratory findings may sug-
gest these conditions, no set of findings is specific for these 
diagnoses. When the presence of ductal stones is suspected 
and when stones cannot be identified in the gallbladder or 
no common duct dilatation is noted on ultrasound, ERCP 
may be the method of choice for identifying common duct 
stones (Yokoe et al., 2012). ERCP can identify tumors caus-
ing ductal obstruction. It can also be used as a therapeu-
tic intervention such as in an endoscopic sphincterotomy 
to remove common duct stones. ERCP may also be used 
to diagnose biliary dyskinesia (Yokoe et al., 2012). The 
ERCP technique is invasive and has risks for complications, 
including pancreatitis.

Magnetic Resonance 
Cholangiopancreatography

Magnetic resonance cholangiopancreatography (MRCP) 
is useful for detecting common bile duct stones and other 
abnormalities of the biliary tract. MRCP has a sensitivity 
of approximately 98% (Allen, 2013). A dye is injected into 
the patient’s veins to assist with visualization of the bili-
ary tract. MRCP is extremely sensitive in detecting biliary 
tract cancer. As an imaging procedure, it may not detect 
very small stones or chronic infections in the pancreas or 
bile duct. It is most likely to be useful in a small subset of 
patients who have unclear symptoms that suggest gallblad-
der or biliary tract problems when ultrasound and other 
routine tests have been negative. Performing a MRCP in 
certain patients can eliminate the need for ERCP and its 
potential risks (Williams et al., 2008).

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Prophylactic treatment of asymptomatic gallstones is not 
recommended (Behari & Kapoor, 2012). Few patients 
progress from asymptomatic to symptomatic disease, and 
in most cases the progression of symptoms is gradual. 
Furthermore, few patients will develop serious complica-
tions from their disease (Behari & Kapoor, 2012). Patients 
with diabetes, however, have an increased risk for gall-
stones. Cholecystectomy is the definitive treatment of choice 
for symptomatic cholelithiasis (Allen, 2013). Because mor-
bidity and mortality rates are increased in patients with dia-
betes undergoing emergency cholecystectomies, they should 
be treated quickly once symptoms occur and the diagnosis 
of gallstone disease is made (Allen, 2013). There are alterna-
tive and less-invasive laparoscopic and therapeutic modali-
ties available for the treatment of gallbladder disease, such 

calcium (Tse, Liu, Barkun, Armstrong, & Moayyedi, 2008). 
The x-ray finding on plain abdominal films that suggests 
the presence of a gallstone is an incomplete ringed density 
in the right upper quadrant. Although it is not the method 
of choice for locating gallstones, information regarding cal-
cium content is essential in evaluating patients for disso-
lution therapy because only pure cholesterol stones, which 
are radiolucent, are amenable to this treatment (Tse et al., 
2008). Plain x-rays can be useful when ruling out differen-
tial diagnoses.

Cholecystography

Oral cholecystography is a second-line test after ultrasound 
in diagnosing chronic cholecystitis. This study should be con-
sidered if ultrasonography fails to identify the gallbladder or 
if the ultrasound is negative for stones but gallstone disease 
is still a diagnostic consideration. A halogenated contrast 
medium is given to the patient orally. The contrast material is 
secreted into the bile and concentrated in the gallbladder, thus 
rendering it radiopaque. Gallstones are represented by filling 
defects within the contrast material. Two-thirds of patients 
whose gallbladders do not visualize after the first dose of the 
contrast material will respond to a second dose. Visualization 
of the gallbladder via cholecystography requires a patent cys-
tic duct. This is an inclusion criterion for both lithotripsy and 
oral dissolution therapy. Additionally, oral dissolution ther-
apy is more likely to succeed when stones are noted to float 
in halogenated bile (Tse et al., 2008).

Cholescintigraphy

Cholescintigraphy is a nuclear medicine study that is useful 
in diagnosing acute cholecystitis. Radioactive-labeled imi-
nodiacetic acid derivatives given intravenously are quickly 
excreted into the bile. Scans done at 30 to 60 minutes nor-
mally show radioactivity in the gallbladder, the common 
bile duct, and the small bowel. Nonvisualization of the gall-
bladder because of obstruction of the cystic duct is consis-
tent with acute cholecystitis. Failure to see dye in the small 
intestine is suggestive of choledocholithiasis (Yokoe et al., 
2012).

Computed Tomography

CT scans can be a valuable additional imaging technique if the 
health care provider suspects complications, such as perfora-
tion, common duct stones, or other problems such as cancer 
in the pancreas or gallbladder (Wang & Afdhal, 2010).

Endoscopic Retrograde 
Cholangiopancreatography

ERCP involves injecting contrast dye directly into the biliary 
tree. Stones may be identified in patients with abdominal 
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Conversion rates to open cholecystectomies can vary 
from 3% to 22% of laparoscopic procedures (Alshalah, 
2009). Complications of laparoscopic cholecystectomy are 
infrequent, and can include bleeding, infection, pneumonia, 
blood clots, or cardiac issues. Unintended injury to adjacent 
structures such as the common bile duct or small bowel may 
occur and may require another surgical procedure to repair 
it. Bile leakage into the abdomen from the tubular chan-
nels leading from the liver to the intestine may rarely occur. 
Perforation of the gallbladder can occur in approximately 
20% of cases, whereas gallstone spillage occurs in approxi-
mately 6% of cases (Booij, Gouma, van Gulik, & Busch, 
2014). These risks, however, are usually not great enough 
to alter the preference for this procedure.

The contraindications to laparoscopic cholecystectomy are 
similar to those for open cholecystectomy. Inability to toler-
ate general anesthesia is an absolute contraindication. Patients 
with choledocholithiasis can be treated with laparoscopic cho-
lecystectomy, but they may require additional procedures to 
remove their ductal stones. ERCP with sphincterotomy is the 
procedure of choice for the management of patients with bile 
duct stones who have had a cholecystectomy. The use of lapa-
roscopic cholecystectomy soon after an ERCP for common 
bile duct stone extraction is a safe choice and can improve 
patient outcomes (Reinders et al., 2010; Zang, Zhang, Zhou, 
& Gao, 2011). Endoscopic stone extraction with ERCP and 
laparoscopic cholecystectomy can be performed during the 
same procedure and are considered to be feasible and safe in 
patients with gallstones and concomitant common bile duct 
stones (Zang, Zhang, & Gao, 2013).

Natural orifice translumenal endoscopic surgery 
(NOTES) is an investigational procedure that can enable 
surgeons to remove the gallbladder with less pain and a 
faster recovery time than conventional laparoscopic surgery 
(Keller & Delaney, 2013). In the NOTES procedure, physi-
cians pass an endoscope through a natural opening in the 
body (such as the vagina in the case of the gallbladder), and 
then through an internal incision in the stomach, vagina, 
bladder, or colon. There are no external incisions. As part 
of the NOTES human trials, transoral and transvaginal cho-
lecystectomies have been performed in the United States.

Nonsurgical Treatments

Several nonsurgical modalities have been used for the treat-
ment of gallstones. Oral dissolution therapy has many limi-
tations and extracorporeal shockwave lithotripsy is rarely 
performed. Unfortunately, many patients do not meet the 
criteria that would predict a good response to these nonsur-
gical treatments. These nonsurgical therapies can be time 
consuming and are associated with high cost, low effective-
ness, and a high recurrence rate (Allen, 2013).

ORAL DISSOLUTION THERAPY

Oral bile acids are used for the dissolution of gall-
stones. Two agents are available for oral dissolution  

as gallbladder drainage and endoscopic decompression by 
internal gallbladder stents, that help prevent biliary com-
plications from developing and can serve as palliative long-
term treatment (Behar, 2013).

Surgical Therapy

OPEN CHOLECYSTECTOMY

Open cholecystectomy is one of the surgical methods for 
the treatment of cholecystitis (Allen, 2013). In the presence 
of adhesions, an open cholecystectomy assists the surgeon 
with recognition and fully identifying the common bile and 
cystic ducts (Behar, 2013). Absolute contraindications to 
this surgical procedure include the inability to withstand 
general anesthesia, an intractable bleeding disorder, end-
stage liver disease, and an unwillingness to undergo surgery 
(Allen, 2013). It is estimated that about 10% of patients 
may have one or more biliary duct anomalies (Behar, 2013). 
Mortality rates for an open cholecystectomy range from 
1.5% to 2% and morbidity rates range from 23% to 28% 
(Alshalah, 2009). Complications from an open cholecys-
tectomy can include bleeding, infection, rupture of viscus, 
or cardiopulmonary complications related to anesthesia 
(Alshalah, 2009). An open cholecystectomy may be pre-
ferred in patients with generalized peritonitis, septic shock 
from cholangitis, severe acute pancreatitis, end-stage cirrho-
sis with portal hypertension, severe coagulopathy, cancer of 
the gallbladder, and known cholecystoenteric fistulas. The 
average hospital stay is about 3 to 4 days (Alshalah, 2009). 
The postoperative convalescence time is 4 to 5 weeks.

CHOLECYSTOSTOMY

In patients who are critically ill with gallbladder empyema and 
sepsis, cholecystectomy can be unsafe. In this situation, the 
surgeon may elect to perform a cholecystostomy, a minimally 
invasive procedure involving placement of a drainage tube in 
the gallbladder. This usually results in the patient’s clinical 
improvement. Once the patient stabilizes, a definitive chole-
cystectomy can be performed under elective circumstances.

LAPAROSCOPIC CHOLECYSTECTOMY

Laparoscopic cholecystectomy is now the gold standard of 
surgical treatment and has largely replaced open surgery 
as the procedure of choice for removal of the gallbladder 
(Markar et al., 2012). A systematic review and meta-analy-
sis demonstrated that a single-incision laparoscopic surgery 
(SILS) versus conventional multiport cholecystectomy were 
both safe procedures for uncomplicated gallstone disease 
and both had the same postoperative outcomes (Markar 
et al., 2012). The advantages of both procedures include 
decreased postoperative pain, shorter hospital stays, and 
faster recovery with a return to normal functional activi-
ties and work within 7 to 10 days. In the SILS procedure, 
improved cosmetics and patient satisfaction were additional 
benefits of having only one single incision.
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stone-breaking technique. Lithotripsy is used for stones in 
the intra- and extrahepatic bile ducts and obstructing stones 
in the pancreatic duct that cannot be removed by conven-
tional methods. The treatment works best on solitary stones 
that are <2 cm in diameter (Allen, 2013).

Laser lithotripsy, the focusing of a high-power density 
laser light on the surface of a stone, creates plasma com-
posed of a gaseous collection of ions and free electrons. 
This plasma bubble oscillates and induces cavitation with 
tensile and compressive waves that shatter the stone sur-
face. Laser lithotripsy usually requires direct visualization 
of the stones, which is a technically difficult procedure 
(Allen, 2013).

Choledocholithiasis

Common duct stones can be treated in a variety of ways. 
Common duct stones discovered during open cholecystec-
tomy may be treated by open or laparoscopic duct explora-
tion. Stones discovered during laparoscopic cholecystectomy 
may be treated by endoscopic sphincterotomy or conversion 
to an open procedure (Herrero, Philippe, Guillon, Millat, 
& Borie, 2013). Stones that are discovered or that develop 
after cholecystectomy can probably be treated by an ERCP 
(Fu, Xu, Tao, Yao, & Zhou, 2013).

There are two main ERCP methods for treating choledo-
cholithiasis: endoscopic papillary balloon dilatation (EPBD) 
and endoscopic sphincterotomy (EST). Endoscopic common 
bile duct stone removal has a relatively low complication 
rate (mortality: 0.5%; pancreatitis: 1% to 8%; perforation: 
0.4%; bleeding from sphincterotomy: 1% to 2% cholangi-
tis: 1%) and have an equal success rate between 75% and 
95% (Fu et al., 2013).

Cholangitis

Acute cholangitis is a systemic infectious disease character-
ized by acute inflammation and infection in the bile ducts. 
Cholangitis is caused by a combination of biliary obstruc-
tion and bacterial growth in bile (Mosler, 2011). Advances 
in antibiotic therapy and biliary drainage and monitoring of 
the patient’s hemodynamic status assist in the early treat-
ment of cholangitis. Mild to moderate cases of cholangitis 
should respond to a single-antibiotic regimen. Antibiotics 
used for a suspected cholangitis infection should cover 
enteric flora (Miura et al., 2013; Takada et al., 2013). Broad-
coverage antibiotics and substituting fluoroquinolones for 
penicillin-allergic patients are recommended. Clinical prac-
tice guidelines for the management of acute cholecystitis 
and cholangitis can be found at http://link.springer.com/
journal/534/20/1/page/1

In severe cases, the patient needs to be monitored for 
sepsis and shock symptoms that can include a decrease in 
blood pressure; altered level of consciousness; acute lung, 
renal, and hepatic injury; and disseminated intravascular 
coagulation (DIC). The treatment is to initiate emergency 
biliary drainage; administer antibiotic therapy; and provide 

therapy: chenodeoxycholic acid (chenodiol) and urso-
deoxycholic acid (ursodiol); but these agents have many 
limitations to their use (Allen, 2013). Chenodeoxycholic 
acid was available first, but its use was limited by side 
effects of diarrhea, elevated liver transaminase levels, and 
increased plasma cholesterol levels (Allen, 2013; Behar, 
2013). Ursodeoxycholic acid is better tolerated, but it 
can promote the development of calcified gallstones, that 
would not be amenable to dissolution therapy. The dose 
of ursodeoxycholic acid is 8 to 10 mg/kg/d divided into 
2 or 3 doses/d, or the entire dose may be given once at 
bedtime. Six to 12 months of treatment may be necessary, 
and regular ultrasound examination is recommended at 
6-month intervals. Treatment should be continued for 3 
months after complete dissolution as determined by ultra-
sound and the patient should be monitored yearly (Behar, 
2013). Recurrence rates are high and peak at 50% 5 years 
after discontinuation of therapy (Behar, 2013).

Patients who are poor surgical risks or who refuse sur-
gery can be evaluated for nonsurgical treatment. Medical 
treatment with ursodeoxycholic acid is a potential alterna-
tive in elderly patients with high surgical risks and recur-
rent biliary pain due to chronic cholecystitis (Behar, 2013). 
Patients who may not benefit from this treatment include 
obese patients and those with gallstones that are calcified or 
composed of bile pigments. Table 19.3 lists the criteria for 
oral dissolution therapy.

CONTACT DISSOLUTION THERAPY

Contact dissolution therapy requires the injection of the 
organic solvent methyl tert-butyl ether (MTBE) into the gall-
bladder to dissolve gallstones. This is a technically difficult 
and hazardous procedure. Contact dissolution therapy is no 
longer used, due to concerns about the safety of MTBE, the 
primary dissolution agent used, as well as the invasiveness 
of this procedure (Allen, 2013).

LITHOTRIPSY

Extracorporeal shockwave lithotripsy has fallen out of favor 
but may be used in association with oral dissolution ther-
apy. A small number of patients may be candidates for this 

Presence of comorbid condition(s) that increase surgical risks
Refusing surgical therapy
Cholesterol stonesa

Radiolucent stonesb

Functioning gallbladdera

Floating gallstonesb

Stones <1.5–2 cm in diameterb

not pregnant
no renal or hepatic disease

aRequired for oral dissolution therapy to work.
bPredictors of better outcomes.
Source: Allen (2013).

TABLE 19.3 Criteria for Oral Dissolution Therapy

http://link.springer.com/journal/534/20/1/page/1
http://link.springer.com/journal/534/20/1/page/1
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organ support such as intubation, mechanical ventilation, 
and  vasopressors ( Miura et al.,  2013).

Special Considerations

Older patients and patients with diabetes mellitus are at 
increased risk of complications related to symptomatic gall-
stone disease. Patients with diabetes, once diagnosed, should 
be treated promptly and defi nitively. Older patients present 
with more atypical symptoms and have a high incidence of 
gallstones. Primary care providers should maintain a high 
level of suspicion for gallstones when confronted with symp-
toms such as dyspepsia, fullness, bloating, tightness,  nausea, 
and heartburn. Diagnostic studies that help make the diag-
nosis have already been reviewed. Laparoscopic surgery can 
be recommended for healthier older adults. The mortality 
rate for none mergent open  cholecystectomy in older patients 
is 1.5% to 2%  ( Alshalah, 2009). Despite underlying car-
diopulmonary diseases in adults 65 years and older, laparo-
scopic  cholecystectomy proves to be a safe and well-tolerated 
procedure with minimal postoperative complications; thus, 
it is preferred to an open  cholecystectomy  ( Alshalah, 2009).

 n TEACHING AND  SELF-CARE

Primary prevention aimed at decreasing the incidence of 
asymptomatic gallstones is not recommended. For symp-
tomatic gallstones, surgery is the most common treatment, 
and   nonsurgical  alternatives are available for patients who 
cannot or are unwilling to undergo surgery. Primary care 
providers can educate the patient in the treatment of  gall-
bladder disease and about the risk factors for  gallbladder 
disease including   cholelithiasis. The risks can be reduced 
with lifestyle modifi cations, such as proper nutrition, diet, 
and exercise  (Allen,  2013).

 n COMMUNITY RESOURCES

Several community resources, national organizations, and 
Internet websites on  gallbladder disease and other resources 
are available from the following organizations:

 n National Digestive Diseases Information Clearinghouse 
(NDDIC), 2 Information Way, Bethesda, MD 20892-
3570; 800-891-5389; digestive.niddk.nih.gov/

 n Am erican Ga stroenterology Association (AG A), 4930 
Del Ray Avenue, Bethesda, MD 2 0814; 301-654-2055; 
www.gastro.org

 n American College of Gastroenterology (ACG); 6400 
Goldsboro Rd., Ste 200, Bethesda, MD 20 817; 301-
263-9000; www.acg.gi.org

 n American Liver Foundation, 39 Broadway, Suite 2700, 
New York, New York 10006; 212-668-1000; Toll- free 
number: 1-800-GO-LIVER (1-800-465-4837); www.
liverfoundation.org

Clinical Pearls
 n The most common type of gallb ladder condition is 

the development of gallstones (chole  lithiasis).

 n Abdominal pain is a common symptom of gall-
b ladder disease.

 n The best imaging modality for diagnosing gall-
stones is trans abdominal ultrasound.

 n Laparoscopic chole cystectomy is the most 
frequently used procedure for symptomatic 
gallstones.

 n Nonsu rgical alter natives are available for patients 
who cannot undergo surgery. Interventions such 
as lithotripsy and oral  dissolution therapy may be 
considered in rare circumstances.

 n A prophylactic chole cystectomy is not indicated in 
patients with diabetes and asymptomatic gall-
stones. There is no evidence that asymptomatic 
diabetics are at increased risk of developing com-
plications of gallstone disease.

 Referral Poi nts and Cli nical Warnings

Acutely and severely ill patients require the immediate 
involvement of at least a surgeon, but an inter profes-
sional approach is likely to be required depending on 
the clinical prese ntation of the patient and the expertise 
available to perform laparoscopic and endos copic proce-
dures. The team may include a gastroenterologist and an 
interventional radiologist. Any patient who presents with 
fever, jaund ice, and a positive Murphy’s sign, or who has 
leuko cytosis and elevated liver   function tests, should be 
referred for immediate evalu ation, probable hospitaliza-
tion, and procedural or surgical intervention.
 Patients with a history suggestive of symptomatic gall-
stones but who are not acutely ill can be referred for non-
invasive imaging studies. The initial follo w-up evalu ation 
can be performed by the primary care provider. Surgical 
referral will be the best option for most patients. If surgery 
is contraindicated, the primary care provider can refer the 
patient to a gastroenterologist and/or interventional radi-
ologist for other therapeutic treatment modalities.

http://www.gastro.org
http://www.acg.gi.org
http://www.liverfoundation.org
http://www.liverfoundation.org
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C H A P T E R 20
G    astroesophageal Refl ux Disease

Michelle S antomassino, DNP, R N, F   NP-C

G    astroesophageal refl ux disease (G   ERD) is such a common 
problem that it affects 10% to 20% of the W  estern world 
( D ent, E  l-S erag, W  allander, & J  ohanasson, 2005). The pres-
ence or absence of a h iatal hernia often helps to determine 
the severity of G   ERD and the ease or diffi culty with which it 
can be treated. Several t reatment options are available and 
typically include some combination of medication therapy 
and lifestyle modifi cation.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

G  ERD occurs for various reasons, ranging from dietary fac-
tors to disruption of the a nti-refl ux barrier, allowing gastric 
content to refl ux into the esophagus. In addition to these 
reasons, the l ower esophageal sphincter (L  ES) normally 
relaxes several times per hour. Relaxation occurs during 
swallowing to allow the passage of food into the stom-
ach and during the t ransient phase to allow the venting of 
gas from the stomach (belching) ( H olloway, B  oeckxtaens, 
P  enagini, S  ifrm, & S  mout, 2011; v an W  ijk et al., 2011). 
These periods of L  ES relaxation increase the risk for refl ux 
of gastric juices.

The a nti-refl ux barrier is composed of the c rura dia-
phragm, the p hrenoesophageal ligament, the acute angle of 
H is, and the L  ES. These components physically block the 
refl ux of gastric juices into the esophagus. The c rura dia-
phragm wraps around the esophagus and helps create this 
barrier. The acute angle of H is is the angle created where 
the esophagus passes through the diaphragm and empties 
into the stomach.

The L ES is perhaps the most important component of 
this a nti-refl ux barrier. The intrinsic pressure of the L  ES 
keeps it closed until swallowing occurs. Once a bolus 
of food is swallowed, the L  ES receives a signal to relax 
and allows the bolus to pass into the stomach. The nor-
mal relaxation of the L  ES, also known as t  ransient lower 
esophageal sphincter relaxation (T   LESR), is believed to 
occur as part of d igestion, perhaps to allow accumulat-
ing gases to escape. This relaxation is believed to play 
a major role in the etiology of refl ux disease. Seasoned 
foods, cigarette smoking, alcohol ingestion, and caffeine 

are all w ell-known causes of L  ES relaxation with resultant 
refl ux. Progesterone has also been found to decrease the 
L  ES pressure (J  ain, D  harmarajan, & P  itchumoni, 2012; 
M   alfertheiner et a l., 2009).

H iatal Hernias

A h iatal hernia occurs when parts of the abdominal cav-
ity are displaced through the esophageal hiatus of the dia-
phragm, disrupting the a nti-refl ux barrier. Although the L  ES 
still functions normally, because the L  ES is displaced upward 
and separated from the other components of the a nti-refl ux 
barrier, the barrier is not as effective. The sliding h iatal her-
nia is the most common form of h iatal hernia. This type of 
h iatal hernia slides back and forth through the diaphragmatic 
hiatus. Because of this sliding back and forth, h iatal hernias, 
especially when small, may seem to appear and disappear on 
various diagnostic studies.

P araesophageal hiatal hernias are more dangerous and 
far less common than sliding h iatal hernias. With p arae-
sophageal hernias, G   ERD is not a complication, because the 
L  ES is not displaced. Rather, a distal portion of the stomach 
actually migrates upward and becomes trapped between the 
diaphragm and the esophagus. This can lead to ischemic 
changes and eventually necrosis of the stomach, with cata-
strophic consequences.

There is a strong correlation between refl ux symp-
toms, B  arrett’s esophagus, esophageal a denocarcinoma, 
refl ux e sophagitis, and the presence of a h iatal hernia. 
Furthermore, the larger the size of the h iatal hernia, the 
more signifi cant the risk of developing B  arrett’s esophagus, 
esophageal a denocarcinoma, or refl ux e sophagitis (H  yun & 
B  ak, 2011).

H istological Changes

H istological changes can be found in G   ERD, especially in 
patients with chronic G   ERD. The repetitive insult of the 
gastric juices causes m etaplastic changes in the esophagus. 
B arrett’s esophagus (intestinal m etaplasia of the esophagus) 
represents the replacement of the s quamous epithelia of the 
esophagus with columnar epithelia, which is normally found 
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troesophageal-reflux-disease/; American Society of  
Gastrointestinal Endoscopy (ASGE), 2007, www.asge.org/ 
assets/0/71542/71544/39A574DC-1EA9-4175-BE3D-
8E21E5EA764F.pdf; University of Michigan Health System, 
2012, www.med.umich.edu/1info/fhp/practiceguides/gerd/
gerd.12.pdf). In patients who are refractory to therapy or 
who have more concerning signs and symptoms, diagnosis 
may be made by endoscopy or by pH probe monitoring.

 n HISTORY AND PHYSICAL EXAMINATION

Heartburn and reflux are the two classic symptoms of 
GERD (Kamal & Vaezi, 2010; Katz et al., 2013). Dysphagia 
is another classic complaint but one that warrants diagnos-
tic evaluation with endoscopy to assess for complications. 
The patient’s description of the pain is usually burning 
and substernal, although often patients describe it as a dull 
ache. Other common features of the pain are that onset of 
symptoms occurs when the patient is supine or after meals, 
temporary relief is provided by antacids, and intermittent 
dysphagia occurs.

When obtaining the history, it is prudent to determine 
the duration of symptoms, the timing of symptoms (day or 
night), whether there has been a significant change in symp-
toms, and relieving or aggravating factors. Nocturnal symp-
toms are common because of the supine position at bedtime. 
When supine, gravity causes layering of gastric juices, which 
results in cephalad flow toward the distal esophagus.

Less typically presenting manifestations are cough and 
hoarseness. The cough is usually nocturnal and must be 
differentiated from other causes, such as asthma, postnasal 
drip, or heart failure. GERD is sometimes diagnosed by the 
otolaryngologist when persistent hoarseness, secondary to 
inflammation of the vocal cords, is caused by acid reflux.

Water brash, another manifestation of GERD, is 
described as excess saliva (“water”) in the mouth. Typically, 
it has a bitter or sour taste and is caused by the reflux of 
gastric juices. Water brash occurs mostly at night and repre-
sents a more severe form of GERD.

Benign peptic strictures causing dysphagia may be a pre-
senting manifestation of GERD. However, the provider can 
never be certain whether the stricture is benign or malignant 
by history alone. Clues in the history that suggest benignity 
include a prolonged history of reflux with a recent decrease 
in reflux symptoms. This is caused by the presence of the 
stricture.

 n DIAGNOSTIC STUDIES

Currently, there is no gold standard study for the diagnosis 
of GERD. Commonly, the disease is diagnosed based on 
the successful management of symptoms with PPI therapy. 
In patients refractory to therapy, the next line of diagnostic 
testing is typically esophageal impedance and pH monitor-
ing (Katz et al., 2013).

in the stomach or small bowel. Barrett’s esophagus is a pre-
malignant condition that is diagnosed in 10% to 15% of 
patients with GERD who undergo endoscopy (Sharma, 2009).  
The incidence of adenocarcinoma in the presence of Barrett’s 
esophagus varies, but studies suggest an initial prevalence 
ranging from 0.2% to 3.5% per year (Sikkema, De Jonge, 
Steyerberg, & Kuipers, 2010).

Knowing the type of metaplastic change helps to deter-
mine the risk of developing adenocarcinoma. Barrett’s 
esophagus has a much greater malignancy potential than 
gastric metaplasia (Correa, Piazuelo, & Wilson, 2010). 
These adenocarcinomas often begin as flat lesions that can 
be missed on diagnostic studies. Therefore, any suspicious 
lesion should be biopsied at endoscopy and evaluated for 
dysplastic changes or a malignant focus.

 n EPIDEMIOLOGY

The incidence and prevalence of reflux disease are based 
more on estimates than actual data because the defini-
tion of GERD has been rather nebulous (Kahrilas, 2008). 
However, in 2006, the Montreal International Consensus 
Group was formed with the charge of developing a global 
definition of GERD in order to meet the needs of patients, 
practitioners, and regulatory authorities around the world. 
Upon completion of a comprehensive systematic review, the 
team of experts surmised that GERD is “a condition which 
develops when the reflux of gastric contents causes trouble-
some symptoms and/or complications” (Vakil, van Zanten, 
Kahrilas, Dent, & Jones, 2006, p. 1903). The outcomes of 
the work of the consensus group provide a basis for global 
disease management, collaborative research, and evidence-
based practice in the diagnosis, treatment, and management 
of GERD which remains prevalent globally.

GERD is common in the Western world and its prev-
alence is estimated at 10% to 15% (El-Serag, Sweet, & 
Winchester, 2013; Vakil, 2010). In Asia, the prevalence 
of GERD is estimated to be between 2.5% and 6.7% (El-
Serag et al., 2013; Vakil, 2010). Approximately 60 million 
Americans suffer from GERD symptoms monthly, while 
25 million American adults experience symptoms daily 
(University of Michigan Health System, 2012). In all cul-
tures, a correlation among obesity, smoking history, and 
increasing age are identified risk factors (Vakil, 2010).

 n DIAGNOSTIC CRITERIA

A diagnosis of GERD is often made by history alone. 
Guideline groups agree that GERD may be diagnosed 
in patients with the classic symptoms of heartburn, epi-
gastric pain, and regurgitation, who respond to pro-
ton pump inhibitor (PPI) therapy (Kahrilas, Shaheen, 
& Vaezi, 2008, www.sciencedirect.com/science/article/
pii/S0016508508016065; Katz, Gerson, & Vela, 2013,  
gi.org/guideline/diagnosis-and-management-of-gas-

http://www.asge.org/assets/0/71542/71544/39A574DC-1EA9-4175-BE3D-8E21E5EA764F.pdf
http://www.med.umich.edu/1info/fhp/practiceguides/gerd/gerd.12.pdf
http://www.sciencedirect.com/science/article/pii/S0016508508016065
http://www.asge.org/assets/0/71542/71544/39A574DC-1EA9-4175-BE3D-8E21E5EA764F.pdf
http://www.asge.org/assets/0/71542/71544/39A574DC-1EA9-4175-BE3D-8E21E5EA764F.pdf
http://www.med.umich.edu/1info/fhp/practiceguides/gerd/gerd.12.pdf
http://www.sciencedirect.com/science/article/pii/S0016508508016065
http://gi.org/guideline/diagnosis-and-management-of-gastroesophageal-reflux-disease/
http://gi.org/guideline/diagnosis-and-management-of-gastroesophageal-reflux-disease/
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agent utilized as first-line treatment and therapy titrated up 
as necessary; or a step-down approach, with potent therapy 
initiated followed by downward titration. Empirical ther-
apy with over-the-counter remedies is reasonable. However, 
if the patient has had these symptoms for numerous months 
or years, Barrett’s esophagus may be present, and further 
investigation should be considered.

Over-the-counter antacids play a role in curtailing 
GERD symptoms by neutralizing gastric pH. Acid exposure 
to the esophageal mucosa during periods of reflux is thereby 
reduced (Kharilis, 2013). The value of antacids is limited 
in that they do not prevent GERD. The most common side 
effect is a pasty taste in the mouth. Less-frequent side effects 
include constipation, nausea, and vomiting.

Sucralfate is a complex salt composed of sucrose sulfate 
and aluminum hydroxide. It provides a barrier against acids 
across the esophageal mucosa. It has demonstrated efficacy 
in the treatment of mild esophagitis but its efficacy is lim-
ited and of short duration. Sucralfate is a systemically safe 
drug and is therefore often the treatment of choice in GERD 
management during pregnancy. Typical use includes short-
term, intermittent symptom control and use in conjunction 
with other GERD treatment remedies.

TLESR reducers are newer agents developed for the 
management of reflux disease. GABA beta agonists are one 
example of such drugs that act by reducing the number of 
TLESRs, therefore reducing the incidence of reflux events. 
These drugs have an inhibitory effect on nonacid and duo-
denal ulcers and are therefore indicated as add-on therapy in 
refractory GERD. Additionally, studies have demonstrated 
that these agents decrease the number of reflux events dur-
ing sleep (Wang et al., 2013). GABA beta agonists are lim-
ited by their significant side effects to the central nervous 
system. These effects include weakness, fatigue, confusion, 
dizziness, and headache.

Prokinetics have proven effective in reducing reflux 
symptoms through their ability to improve digestion. 
Metoclopramide is a prokinetic motility agent used in the 
treatment of GERD. It is a central and peripheral D2 antag-
onist. It is typically prescribed at doses of 10 mg three times 
a day. Use is limited due to poor patient tolerability second-
ary to central nervous system side effects.

One mechanism of refractory GERD is visceral hyper-
sensitivity. In these patients with noncardiac chest pain, pain 
modulators (tricyclic antidepressants, selective serotonin 
uptake inhibitors [SSRIs], and trazodone) have demonstrated 
symptom improvement (Wang et al., 2013). Despite the fact 
that dosages are low and non–mood altering, there are often 
cognitive side effects. Currently, they are prescribed either as 
adjunct or monotherapy in PPI failure cases.

H2RAs are often prescribed by clinicians in the treat-
ment of reflux symptoms. Although they are not as effec-
tive as PPIs, they are typically better tolerated with fewer 
side effects. H2RAs act by inhibiting histamine action at the 
parietal cell H2 receptor. This in turn decreases acid stimu-
lation. They have a slower onset of action than antacids, 
with peak concentrations 2.5 hours after use and sustained 
efficacy for up to 4 to 5 hours (Kahrilas, Boeckxstaens, & 

Esophogastroduodensocopy (EGD) is considered in 
patients who are refractory to therapy; in patients with 
negative pH reflux monitoring; in patients with positive 
findings on imaging; and in patients with alarm symp-
toms of early satiety, weight loss, gastrointestinal bleed, 
anemia, dysphagia, or vomiting (Kahrilas et al., 2008, 
American Society of Gastrointestinal Endoscopy (ASGE), 
2007, University of Michigan Health System, 2012). 
EGD enables the provider to evaluate the esophagus for 
the degree of inflammation, erosive changes, Barrett’s 
metaplasia, stricture formation, and hiatal hernia. This 
is achieved through visualization and biopsy tissue sam-
pling (Katz et al., 2013). If a perforation is suspected, 
a chest radiograph and computed tomography scan of 
the chest to find free air in the mediastinum are the first 
studies performed. EGD is contraindicated in patients 
with suspected perforation because of the likelihood 
of further spillage into the mediastinum, with resultant 
severe mediastinal infection.

Few other laboratory studies are needed when diag-
nosing or treating GERD. If a patient has hemorrhage, the 
hemoglobin/hematocrit becomes important. Another diag-
nosis to consider in patients with difficult-to-treat GERD is 
Zollinger–Ellison syndrome. A fasting serum gastrin level 
and, if indicated, a secretin stimulation test can be obtained 
(see Chapter 25, “Peptic Ulcer Disease,” for a description of 
the secretin stimulation test).

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Dietary modification remains an essential part of both the 
initial treatment of GERD and attempts to prevent relapse 
after completion of therapy. Medical therapy is an adjunct 
to dietary modification, and medical therapy should not be 
used in isolation. Certain foods that are commonly asso-
ciated with worsening symptoms (e.g., chocolate, alcohol, 
peppermint, caffeine, spicy foods, fatty foods, and acidic 
foods) should be avoided. When diet modification fails 
to control symptoms, medical therapy should be initiated 
(Figure 20.1; Table 20.1).

Medication Therapy

As reflux disease is such a common problem, patients often 
attempt to treat themselves with either antacids, over-the-
counter H2 receptor agonists (H2RAs), or over-the-counter 
proton pump inhibitors (PPIs). When the patient presents, 
the provider must explore which remedies were previously 
tried and their effectiveness. If the patient experiences mild 
to moderate symptoms of recent onset, it is reasonable to 
try lifestyle modification as an initial treatment option. If 
self-management measures fail, then medication therapy 
may be approached in a step-up fashion, with the mildest 
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complications, such as P   PI-related pneumonia, C  lostridium 
d iffi cile infection, and osteoporosis ( G ill, P layer, & M etz; 
2011). P PIs are most effective when given 30 minutes before 
the fi rst meal of the day.

Assuming that refl ux e sophagitis is diagnosed by 
e ndoscopy and B arrett’s e sophagitis is not present, aggres-
sive acid suppression should be the next step. P PIs remain 
the gold standard for t reatment of established e sopha-
gitis ( H  ershcovici & F  ass, 2011; K   ahrilas, 2008; K atz et 

S  mout, 2013). Side effects with H   2RAs are uncommon, but 
when they do occur the most frequent complaints include 
g ynecomastia and abdominal pain.

P PIs are the most potent gastric acid secretion inhibitors. 
They bind to and inhibit the h ydrogen–potassium A   TPase 
pump. Research has consistently proven P  PIs to be superior 
to H   2RAs in the t reatment of G   ERD and e sophagitis ( Ip et 
al., 2011). Although P PIs are the most effective drug class 
in the t reatment of G   ERD, they do carry a risk of serious 

Initiate treatment with  
PPI OR H2RA 

(along with lifestyle 
modification) 

Alarm 
Symptoms 

Refer for upper 
endoscopy; treat 
mucosal findings 

Complete full course of 
treatment, then continue 

maintenance therapy with 
lowest effective dose 

Step Therapy: 

Confirm GERD diagnosis with 
esophageal impedance and pH probe

Alarm symptoms: 
   • Early satiety 
   • Gastrointestinal bleeding 
   • Weight loss 
   • Dysphagia 
   • Anemia 
   • Vomiting  

Negative Weekly positive 
for acid reflux 

Pain modulator: 
SSRIs, tricyclics, 

trazadone 

TLESR reducers; 
anti-reflux 
surgery 

Review proper dosing and 
administration; maximize dose 

Add H2RA at 
bedtime to PPI 

No access to 
esophageal impedance 

Continue empiric therapy based
on predominant symptoms

TLESR reducers; 
anti-reflux surgery 

Regurgitation and/or sour-
bitter taste in mouth 

Heartburn 

Add H2RA at 
bedtime to PPI 

Pain modulator: 
SSRIs, tricyclics, 

trazadone 

Ongoing symptoms

Positive for 
acid reflux 

Ongoing symptoms 

Ongoing symptoms Symptoms resolved 

- If on H2RA, change to PPI 
- If on PPI, increase to max 
  dose of twice daily dosing

FIGURE 20.1 

T reatment approach for patients with G   ERD.

G   ERD, gastroesophageal refl ux disease; H2RA, H 2 receptor agonists; P   PI, p roton pump inhibitor; S   SRI, selective serotonin reuptake inhibitor; 
T   LESR, t ransient lower esophageal sphincter relaxation.
S ource: F  ass ( 2009).
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Surgical Treatment

When a patient’s GERD is caused by the presence of 
a large hiatal hernia, chronic acid suppression is often 
required. Surgical repair remains a viable option for these 
patients. It would obviate the need for chronic acid sup-
pression and is the most definitive way to approach GERD. 
However, as with any surgery, the risks and benefits of 
both anesthesia and the surgery itself must always be  
considered.

Nissen fundoplication is a surgical option for patients 
who have GERD. In this procedure, the stomach is wrapped 
around the lower esophagus in order to reinforce the LES. 
In a study of patients who underwent this procedure, 82% 
reported complete symptom relief (Hershcovici & Fass, 
2010).

Complications of GERD

Complications of GERD include perforation, which is 
a surgical emergency. If suspected, confirmation should 

al., 2013). Treatment for 8 weeks (Table 20.1) is recom-
mended to ensure 90% to 95% healing (Hershcovici & 
Fass, 2011; Kahrilas, 2008; Katz et al., 2013), although 
patients will often note marked relief within days of initiat-
ing therapy. Therapy timing is also an important factor in 
prescribing PPI therapy. Premeal dosing, particularly pre-
breakfast dosing, has demonstrated the greatest effective-
ness in reducing acid secretion (Kahrilas et al., 2013). After 
completion of the initial treatment, maintenance therapy 
on PPIs is advised to prevent recurrence and to maintain 
optimal healing.

After a full course of therapy for reflux esophagitis 
(approximately 8 weeks), patients often require a lesser 
degree of acid suppression to remain symptom free. Either 
low-dose PPIs or H2RA blockers usually suffice. For some 
patients, maintenance therapy is long term, lasting for 6 
months to a year and sometimes longer. It is imperative that 
clinicians continually reevaluate symptoms in this class of 
patients and attempt to eliminate therapy when possible 
in an effort to minimize medication costs and side effects 
(University of Michigan Health System, 2012).

DRUG CLASS MEDICATION TREATMENT DOSAGE
TREATMENT 
LENGTH OF TIME MAINTENANCE DOSAGE

PPI Dexlansoprazole 30 mg daily (without EE) 
60 mg/d (with EE)

4 weeks 
8 weeks

30 mg/d for up to 6 months

Esomeprazole 20 mg/d (without EE)
20–40 mg/d (with EE) 

4 weeks
4–8 weeks

20 mg/d for up to 6 months

Lansoprazole 15 mg/d (without EE) 
30 mg/d (with EE)

8 weeks 
8 weeks

15 mg/d

Omeprazole 20 mg/d (with or without 
EE)

4–8 weeks 20 mg/d for up to a year

Pantoprazole 40 mg/day (with or without 
EE)

8 weeks 40 mg/d

Rabeprazole 20 mg/d (with or without EE) 4–8 weeks 20 mg/d for up to a year

H2RA Blockers Cimetidine 800 mg qHS or in divided 
doses

12 weeks No maintenance

Famotidine 20 mg/d (without EE) 
20–40 mg/d (with EE)

6 weeks 
12 weeks

No maintenance

Nizatidine 150 mg twice daily 12 weeks No maintenance

Ranitidine 150 mg twice daily  
(without EE) 

150 mg 4 times a day  
(with EE)

2 weeks 

12 weeks

150 mg twice daily

Alginates Sodium alginate 10–20 mg 4 times a day

Sucralfate Sucralfate 1 g 4 times a day 48 weeks 1 g twice daily

Prokinetics Metoclopramide 10–15 mg before meals 
and at bedtime

Max: 12 weeks

TLESR reducers Baclofen 10–20 mg 3 times a day Taper gradual to discontinue

EE, erosive esophagitis; GERD, gastroesophageal reflux disease; H2RA, H2 receptor agonists; qHS, at bedtime; PPI, proton pump inhibitors; TLESR, transient lower 
esophageal sphincter relaxation.

TABLE 20.1 Treatment Regimens for GERD/EE



328      UNIT V: Gastroenterologic Conditions

 n REFERENCES

AGA Institute.  (2008). American   Gastroenterology Association medical 
position statement on the management of   gastroesophageal refl ux. 
 Gastroenterology,  135(4), 1383–1391.

 American Society of   Gastrointestinal  Endoscopy (  ASGE). (2007). Role of 
 endoscopy in the management of   GERD.  Gastrointestinal  Endoscopy, 
 66(2), 219–224.

 Correa, P.,  Piazuelo, B., &  Wilson, K. T. (2010). Pathology of gastric 
intestinal  metaplasia:  Clinical implications. American Journal of 
 Gastroenterology,  105(3), 493–498.

 Dent, J.,  El- Serag, H. B.,  Wallander, M., &   Johannson, S. (2005). 
Epidemiology of   gastro-esophageal refl ux disease: A system-
atic review.  Gut,  54(5). Retrieved from http://gut.bmj.com/
content/54/5/710.full

  El- Serag, H. B., Sweet, S., &  Winchester, C. (2013). Update on the epi-
demiology of  gastro- oesophageal refl ux disease: A systematic review. 
 Gut. doi:10.1136/  gutjnl-2012–304269. Retrieved from http://gut.bmj
.com/content/early/2013/07/12/ gutjnl-2012–304269.full.pdf+html

  Fass, R. (2009).  Proton pump inhibitor failure— What are the therapeutic 
options? Refractory heartburn. American Journal of  Gastroenterology, 
 104,   S33−S 38.

G ill, J. M., Player, M. S., & M etz, D. C. (2011). Balancing the risks and 
benefi ts of p  roton pump inhibitors. A nnals of F amily M edicine, 9 (3), 
200–202.

He  rshcovici, T., & Fa  ss, R. (2010). An algorithm for di agnosis and 
tr eatment of refractory GE  RD. Be st Practice & Re search Cl inical 
Ga stroenterology, 24 (6), 923–936.

He  rshcovici, T., & Fa  ss, R. (2011). Pharmacological management of GE  RD: 
Wh ere does it stand now? Tr ends in Ph armacological Sciences, 32(4), 
258–264.

Ho lloway, R. H., Bo eckxstaens, G. E., Pe nagini, S. R., Si frm, D. A., & 
Sm  out, A. J. (2011). Objective defi nition and detection of  tr  ansient 
lower esophageal sphincter relaxation revisited: Is  there room for 
improvement? Ne  urogastroenterology and Mo tility, 24 (1), 54–60.

Hy un, J. J., & Ba  k, Y. (2011). Clinical signifi cances of hi atal hernia. Gu t 
& Li ver, 5( 3), 267–277.

Ip, S., Chung, M., Moorthy, D., Yu, W. W., Lee, J., Chan, J . A., ... Lau, 
J. (2011). Comparative effectiveness of management strategies for 
gastroesophageal refl ux disease: Update. Comparative Effectiveness 
Review No. 29. (Prepared by Tufts Medical Center Evidence-based 
Practice Center under Contract No. HHSA 290-2007-10055-I.) 
AHRQ Publication No. 11-EHC049-EF. Rockville, MD: Agency for 
Healthcare Research and Quality. Retrieved from www.ncbi.nlm.nih.
gov/books/NBK65406/pdf/TOC.pdf

Ja in, V., Dh armarajan, T. S., & Pi tchumoni, C. S. (2012). Drug effects on the 
gastrointestinal tract. In T. S. Dh armarajan & C. S. Pi  tchumoni (Ed s.), 
Ge riatric ga stroenterology (pp. 73–81). New York, NY : Sp ringer.

be made through radiographic imaging. Peptic stricture 
is a benign complication but must be evaluated to rule 
out malignant causes of the stricture, such as esophageal 
carcinoma. A third complication is bleeding. This occurs 
when mucosal damage extends to the underlying blood 
vessels.

 n TEACHING AND S ELF-C ARE

Lifestyle modifi cations that have demonstrated effi cacy in 
improving G   ERD symptoms include weight loss, head-of-bed 
elevation for patients with nocturnal G   ERD (with either an 
extra pillow or by elevating the head of the bed with wooden 
blocks), avoidance of fatty meal consumption within two to 
three hours of reclining, and avoiding large meals two hours 
before bedtime ( A  GA Institute, 2008; K  atz et al., 2013; 
N  ational Guideline Clearinghouse [N  GC], 2014). Smoking 
cessation should be stressed, as should avoidance of alcohol. 
Despite the lack of evidence to supports its effi cacy, clinicians 
typically encourage their patients to avoid foods that are asso-
ciated with increased acid, such as caffeine, chocolate, spicy 
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N  GC, 2014).

 n COMMUNITY RESOURCES

The following are a list of resources for patients with GERD: 

 n  National Digestive Diseases Information 
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 n Medline Plus; www.nlm.nih.gov/medlineplus/ gerd.html

Clinical Pearls
 n Chest pain often thought to be cardiac in origin 

may very well be secondary to GERD.

 n If GERD symptoms improve and then dysphagia 
develops, consider a peptic stricture.

 n Intermittent dysphagia in the presence of GERD is 
secondary to dysmotility induced by the infl amed 
esophagus. The dysphagia will resolve with 
aggressive treatment of the GERD.

 n Nocturnal cough may be the only manifestation

 Referral Poi nts and Cli nical Warnings

In the following cases, the patient should be referred to a 
gastroenterologist:

 n Progressive  dysphagia
 n Intermittent  dysphagia
 n Persistent   GERD despite 

treatment
 n Weight loss associated with    GERD
 n Chronic   GERD (>6 months)
 n Evidence of a large  hiatal hernia on barium 
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G  astroenterologic Cancers
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Cancers of the g astrointestinal (G  I) system (F igure 21.1) are 
malignancies that include the esophagus, s tomach, small 
and large intestines, r ectum, anus, and the b iliary tract, 
incorporating the l iver, gallbladder, and pancreas.

 n e  soPhageal C   anCer

C  ancer of the esophagus is a rare but aggressive malignancy, 
the etiology of which remains uncertain. Most patients pres-
ent with locally advanced d isease and have a poor overall 
s urvival rate and diminished quality of life. In 2013, it was 
estimated that 17,990 people will be diagnosed with e  soph-
ageal c   ancer in the U  nited States (N  ational C   ancer Institute 
[N  CI], 2013a). Approximately 95% of patients w ho have 
e  sophageal c   ancer will die from it, and 75% of patients will 
die within 1 year of d iagnosis. Efforts to lower mortality 
rates in the United States have so far been disapp ointing; 
e   sophageal c  ancer c ould be treatable but it is rarely cur-
able. Despite many new and innovative approaches to the 
t  reatment of e  sophageal c   ancer, the overall 5 -y ear s urvival 
rate in p atients with defi nitive t  reatment ranges from 5% 
to 30%  (N   CI, 2013a). Screening the population at large 
for early and perhaps treatable e  sophageal c   ancer is diffi -
cult and impractical. Nevertheless, epidemiologic data sug-
gest that the incidence of e  sophageal c   ancer c an be greatly 
reduced if e nvironmental r isk factors are controlled. In 
addition, identifying patients at risk of this d isease increases 
the likelihood that patients will present with earlier, more 
favorably staged d isease.

a natomy, P hysiology, a nd Pathology

The esophagus is a muscular tube, approximately 18 to 
26 cm long, that extends from the level of the 6th cervical 
to the 11th t horacic vertebra. It has no signifi cant s ecre-
tory or absorptive functions and works solely to transport 
swallowed material from the pharynx to the s tomach. In its 
m ediastinal course, the esophagus is closely related to the 
trachea, bronchus, pulmonary veins, pericardium, and left 
atrium a nteriorly, the pleura and lungs laterally, and the 
vertebral column and t horacic aorta p osteriorly. Sep arating 

the esophagus from the vertebral column are the t horacic 
duct, a zygos and h emiazygos veins, and posterior i ntercos-
tal arteries. Unlike the remainder of the G   I tract, the esopha-
gus has no s erosa. It is sep arated from adjacent structures 
by only a loose c onnective tissue that provides little barrier 
to the local spread of tumor.

For convenience, the esophagus is often divided into 
upper, m iddle, and lower thirds. The upper third extends 
to the aortic arch, the m  iddle third to the inferior pul-
monary vein, and the lower third to the e sophagogastric 
junction.

C  ancer of the esophagus has a propensity for rapid 
invasion of the e sophageal wall and easy, widespread dis-
semination by way of a rich lymphatic supply. In general, 
lymphatic metastases involve the regional nodes closest to 
the site of primary tumor. However, because of the rich 
a nastomoses of intramural lymphatic channels, nodal 
involvement may occur at substantial distances from the 
primary lesion.

Distant metastases c an be found anywhere throughout 
the body. The l iver, lungs, pleura, and kidneys are the most 
common sites, but the adrenal glands, bone, brain, heart, 
and peritoneum c an be involved. Occasionally, the tumor 
may extend directly into m ediastinal structures before dis-
tant m etastasis is evident.

Pathology

s  Quamous CEll C aRCinoma

S  quamous cell c arcinoma is the second most common 
tumor of the esophagus, acc ounting for less than half the 
e sophageal cancers in the U nited States (A  merican C   ancer 
S ociety, 2013). Unless detected in its earliest stages, it is usu-
ally fatal in <5 years. H istologically, the tumor is composed 
of sheets of polygonal or polyhedral cells with varying 
degrees of differentiation. W ell-differentiated tumors con-
tain features such as keratin pearls and intercellular bridges, 
whereas poorly differentiated tumors have marked nuclear 
and cellular p leomorphism. The majority of tumors, how-
ever, are m oderately differentiated. M acroscopically, 60% 
of these lesions are f ungating intraluminal growths, 25% 
are ulcerative lesions associated with extensive infi ltration 
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n eurosecretory granules on electron microsc opy. Malignant 
melanoma is exceedingly rare and constitutes <0.1% of 
e sophageal malignancies (B   lay, L e C esne, C  assier, & R  ay-
C oquard, 2 012). The tumor is more common in men and 
is clinically indistinguishable from other e sophageal n eo-
plasms. Adenoid cystic c arcinoma typically occurs as a m  id-
dle-third e sophageal tumor and is usually d iscovered late in 
its course. C arcinosarcoma of the esophagus (also known 
as p seudosarcoma, s pindle cell c arcinoma, or p olypoid c ar-
cinoma) is a tumor with h istological features of both s  qua-
mous cell c arcinoma and malignant s pindle-cell sarcoma. 
Found primarily in the distal t wo thirds of the esophagus, 
it c an grow large (10–15 cm;  Lokesh, N  aveen, & P  awar, 
2010;  S  adej, F  eld, T oll, & P alazzo, 2011). Sarcomas of the 
esophagus are rare, but a number of variants have been 
described. These include l eiomyosarcoma, fi  brosarcoma, 
r habdomyosarcoma, l iposarcoma, and malignant m esen-
chymoma. Primary malignant lymphoma has been seen 
in patients having H  IV/ A  IDS. Esophageal lymphoma has 
assumed greater signifi cance and should be evaluated as a 
d ifferential d iagnosis for i mmunosuppressed patients pre-
senting with e sophageal s ymptoms (G   himire, W u, & Z hu, 
2011). Other types of benign e sophageal tumors include 
l eiomyomas, s quamous cell p apilloma, granular cell tumor, 
infl ammatory p seudotumor, adenomas, h emangioma, 
n eurofi broma, s chwannoma, r habdomyoma, l ipoma, c ho-
ristoma, a myloid tumor, and h amartoma. Finally, involve-
ment of the esophagus by another primary tumor, either 
by direct extension or m etastatic spread, has been reported 
with cancers of the breast, lung, l iver, kidney, prostate, and 
s tomach.

E  pidemiology

There is wide variation in the incidence of e   sophageal c  an-
cer throughout the world. Worldwide, about 400,000 new 
cases of e  sophageal c   ancer are diagnosed annually; it is the 
eighth most common c   ancer and the sixth most common 
cause of c   ancer-related mortality (J   emal et al., 2011). The 
d isease is uncommon in most of W  estern E urope and the 
United States. Clusters of high incidence occur in certain 
parts of A sia and A frica, which have the highest mortal-
ity rates (J   emal et al., 2011). S quamous cell carcinomas 
are the most common type and endemic in parts of C hina, 
C  entral A sia, I ran, P uerto Rico, and A frica. The incidence of 
e sophageal s  quamous cell c arcinoma is relatively low in the 
U  nited States; more than half of all newly diagnosed cases 
of e  sophageal c   ancer in the U  nited States are a denocarcino-
mas. The U nited Kingdom has the highest incidence of and 
mortality rate due to e sophageal a  denocarcinoma (E   slick, 
2009). This variation, which cannot be explained by dif-
ferences in reporting, indicates a great geographic range in 
etiological factors for this c  ancer.

By comparison, e  sophageal c   ancer is relatively uncom-
mon in N orth America, A ustralia, and most E uropean 
c ountries. S  quamous cell c arcinoma is more common, with 
higher incidence and death rates among A  frican Americans 

of the adjacent e sophageal wall, and 15% are infi ltrating. 
Most tumors are located in the distal part of the esophagus 
( N   CI, 2013a).

a  DEnoCaRCinoma

A denocarcinoma has been on the rise in the last two 
decades, and is the most common form of e  sophageal 
c   ancer in the U  nited States, acc ounting for more than 
50% of all new cases (B  rown, D  evesa, & C how, 2008). 
Esophageal a  denocarcinoma c an arise at any level but is 
located most often at or near the g astroesophageal junc-
tion. H istologically, various degrees of glandular dif-
ferentiation are noted, but w ell-differentiated tumors 
predominate. Esophageal a  denocarcinoma is typically fl at 
or ulcerated, although about one third of lesions are p ol-
ypoid or f ungating.

otHER maliGnanCiEs

Several other rare types of e sophageal malignant tumors 
occur, and all have a poor p rognosis. A naplastic small cell 
(oat cell) c arcinoma acc ounts for fewer than 2% of e soph-
ageal cancers (H  uang et al., 2013). Like their pulmonary 
c ounterparts, they arise from the amine precursor uptake 
and decarboxylation (APUD) cell system and demonstrate 
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lower esophagus (Barrett’s metaplasia) are 40 times more 
likely to develop adenocarcinoma than the general popula-
tion (Zhu et al., 2009).

Diagnostic Criteria

After a histological diagnosis is made, patients with esopha-
geal cancer are best staged by the tumor–node–metastasis 
(TNM) system developed by the American Joint Committee 
on Cancer (AJCC). In this system, the esophagus is divided 
into four regions:

 n Cervical, from the lower border of the cricoid carti-
lage to the thoracic inlet, approximately 18 cm from 
the upper incisor teeth

 n Upper thoracic, from the thoracic inlet to the tracheal 
bifurcation at approximately 24 cm from the incisors

 n Midthoracic, from the tracheal bifurcation to half 
the distance to the esophagogastric junction at 32 cm 
from the incisors

than Whites; squamous cell carcinoma of the esophagus 
is the seventh leading cause of cancer death in African 
Americans, whereas 95% of adenocarcinomas affect mostly 
White men (Eslick, 2009).

Since the mid-1970s, tumor registry data obtained from 
the Surveillance, Epidemiology, and End Results (SEER) 
program have shown a decrease in the incidence of squa-
mous cell carcinoma of the esophagus and an increase in 
adenocarcinoma of the esophagus in the United States; 
there was an average increase of 1.7% in men and 1.9% in 
women per year from 1999 to 2008 (Siegel, Naishadham, 
& Jemal, 2012). There were an estimated 17,990 new cases 
and 15,210 deaths from esophageal cancer in the United 
States in 2013 (NCI, 2013a). Esophageal cancer is three 
to four times more common among men than women; it 
is estimated that 14,440 cases will occur in men and 3,550 
will occur in women. Esophageal cancer incidence increases 
with age and <15% of these cancers occur in those under 
the age of 55 years (Eslick, 2009). Most of these tumors 
arise in the lower third of the esophagus in the sixth decade 
of life. 

Etiology and Risk Factors

The etiology of esophageal cancer remains unknown, but a 
number of factors, such as environmental exposure, dietary 
habits, chronic mucosal irritation, infection, cultural influ-
ences, and genetic predisposition, have been implicated 
(Table 21.1). A complex interaction among these risk fac-
tors probably exists, and their effects may be additive or 
even synergistic.

Several epidemiological studies implicate tobacco use 
and alcohol consumption as predisposing factors in the 
development of squamous cell carcinoma of the esopha-
gus, especially in the United States and Western Europe 
(Kamangar, Chow, Abnet, & Dawsey, 2009). The risk from 
alcohol is directly related to the quantity and the type of 
alcohol ingested, with hard liquor posing a greater threat 
than wine or beer (Vioque et al., 2008).

Although cigarettes have received the most attention, 
tobacco can be carcinogenic in any form. Pipe tobacco, 
cigars, snuff, and chewing tobacco all increase the risk 
(Kamangar et al., 2009; Pelucchi, Gallus, Garavello, 
Bosetti, & La Vecchia, 2008; Vioque et al., 2008). The pre-
cise mechanism of tobacco carcinogenesis has not been fully 
characterized, but smoke constituents such as nitrosamines 
presumably play a role. In general, smokers run a risk four 
times greater than nonsmokers of developing esophageal 
cancer (Tramacere, La Vecchia, & Negri, 2011).

Multiple risk factors for the development of adenocar-
cinoma of the esophagus have been proposed. Unlike squa-
mous cell carcinoma, there is no evidence that tobacco, 
alcohol, or diet plays a major pathogenic role in the develop-
ment of esophageal adenocarcinoma. The only known pre-
disposing factor is Barrett’s mucosa (metaplastic columnar 
epithelium), with severe dysplasia developing from chronic 
gastroesophageal reflux. Patients with a columnar-lined 

GERD, gastroesophageal reflux disease; HPV, human papillomavirus. 
Source: Falk (2009).

Dietary

N-nitroso compounds
Alcohol (liquor > beer)
Hot tea
Tannins
Vitamin deficiency (A, E, C, niacin, zinc)
Retinol-containing foods
Diet high in processed meats

ChroniC irritation

Tobacco
Betel nut chewing
Esophagitis (GERD, hiatal hernia, radiation)
Strictures (lye, radiation)
Injection sclerotherapy
Barrett’s esophagus

ChroniC infeCtion

Fungal
Viral (HPV)

MisCellaneous

Previous head and neck or lung malignancy
Achalasia
Plummer–Vinson syndrome/Paterson–Kelly syndrome
Zollinger–Ellison syndrome
Scleroderma
Tylosis
Celiac disease
Previous gastrectomy
Esophageal diverticula
Obesity

taBle 21.1
risk factors associated With esophageal 
Cancer
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 n Lower thoracic, extending to 40 cm from the inci-
sors and including the intra-abdominal portion of the 
esophagus and the esophagogastric junction (American 
Joint Committee on Cancer [AJCC], 2010b).

The most recent TNM classification and stage grouping 
is presented in Table 21.2.

In addition to stage, several aspects of tumor biology are 
associated with a poor prognosis. These include a poor histo-
pathological grade, DNA ploidy status, and a high score on the 
argyrophilic nucleolar organizer regions test (AgNOR number; 
Redfield et al., 2013). Adenocarcinoma of the esophagus can 
have P53 mutations, aneuploidy, and microsatellite instabil-
ity (MSI; Saeki et al., 2011). Anatomic location has also been 
found to have prognostic significance, with upper and midtho-
racic lesions having a less favorable outcome than other sites 
(AJCC, 2010b).

History and Physical Examination

HistoRy

Dysphagia and weight loss are the initial symptoms of can-
cer of the esophagus in 90% of patients (Perez & Brady, 
2011; Table 21.3). Unfortunately, these are late symptoms 
in the natural history of the disease. Because of its disten-
sibility, difficulty in swallowing does not occur until at 
least half the circumference of the esophagus has been infil-
trated by cancer (Shimizu, Zaninotto, Nagata, Graham, & 
Lauwers, 2013). By this time, the tumor may have grown 
to a significant size, with local invasion or metastases. 
Occasionally, the onset of dysphagia is sudden, but most 
patients complain of an ill-defined retrosternal discomfort 
or a vague difficulty in swallowing for the preceding 3 to 
6 months. Although most patients can localize the site of 
obstruction, this does not always correlate with the actual 
location of the tumor. Odynophagia (painful swallowing) 
occurs in more than 50% of patients and may be the only 
presenting symptom (Perez & Brady, 2011). Weight loss 
is common, but severe weight loss and cachexia are infre-
quently seen and are usually indicative of locally advanced 
or widespread disease. Patients may also experience regur-
gitation of undigested food, epigastric pain, chest pain, or 
aspiration pneumonia.

Advanced lesions may present with a variety of symp-
toms such as hematemesis, melena, superior vena cava 
syndrome, cough from a bronchoesophageal or tracheo-
esophageal fistula, hemoptysis, or problems related to 
nerve involvement (e.g., Horner’s syndrome or paralysis 
of the recurrent laryngeal or phrenic nerve; Jonker et al., 
2009). Aortoesophageal fistula is a rare but lethal compli-
cation. Other signs of unresectable malignant disease may 
be found with malignant pleural effusion or malignant 
ascites.

PHysiCal Examination

Apart from features of recent weight loss, the physical 
examination is often unremarkable, and the diagnosis of 

esophageal cancer will depend on radiographic or endo-
scopic data. However, the physical examination should 
encompass a thorough search for evidence of metastases. 
Supraclavicular or cervical lymph nodes should be sought 
and samples taken for biopsy if palpable. Enlargement of 
the left gastric, celiac, and retropancreatic nodes may be pal-
pable in thin or cachectic patients, and there may be hepato-
megaly in patients with liver metastases. Other evidence of 
intra-abdominal disease includes the presence of an epigas-
tric mass, ascites, enlarged ovaries (Krukenberg tumors), or 
a Blumer’s shelf on rectal examination (Makis et al., 2012). 
Documentation of metastatic disease establishes the presence 
of a Stage IV tumor.

DisEasE CouRsE

Squamous cell carcinoma of the esophagus is an aggressive 
tumor. It tends to infiltrate locally, involving adjacent lymph 
nodes and metastasizing widely by lymphatic or hemato-
genous routes. Lack of an esophageal serosal layer tends 
to favor local tumor extension into such structures as the 
pericardium, aorta, tracheobronchial tree, diaphragm, and 
left recurrent laryngeal nerve. Lymph node metastases are 
present in at least 75% of patients at the time of diagnosis, 
especially when tumors are 5 cm and larger (Perez & Brady, 
2011). Distant spread to the liver and lung is common. 
The overall prognosis of invasive squamous cell carcinoma 
is poor, with slightly better prognosis for adenocarcino-
mas (American Cancer Society, 2013). As is the case with 
squamous cell carcinoma, adenocarcinoma of the esopha-
gus exhibits aggressive behavior, with frequent transmural 
invasion and lymph node metastases. Distant spread is com-
mon, with the liver and lung most frequently involved. The 
5-year survival rate for localized esophageal cancer with 
stages T1, T2, or T3; N0; and M0 is 38%. For regional 
spread to nearby lymph nodes (N1, N2, or N3), the 5-year 
survival rate is 20%, and for distant lymph node or organ 
metastases (M1) it is 3% (American Cancer Society, 2013).

Diagnostic studies

Laboratory abnormalities are often nonspecific in patients 
with esophageal cancer, but they may reflect the disease 
stage and assist clinicians in deciding on appropriate ther-
apy. Bleeding may result in microcytic anemia. Malnutrition 
may reduce the serum albumin and cholesterol levels and 
the white blood cell count. Elevated liver enzyme levels 
may be an indication of hepatic metastases. Hypercalcemia, 
which has been associated with a poor prognosis, has been 
reported in patients with esophageal cancer (Basso, Roma, 
& Brunello, 2009). The role of serum tumor markers, such 
as carcinoembryonic antigen (CEA), cancer antigen (CA) 
19-9, CA-50, and T-4, is uncertain. Although their levels 
are elevated in many patients, there is still no good evidence 
for their use in diagnosis or screening of esophageal cancer. 
Pulmonary function testing and arterial blood gas measure-
ments are helpful to quantify the extent of chronic obstruc-
tive pulmonary disease. Patients with underlying coronary 
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PriMary tuMor (t)

TX
T0
Tis
T1

T1a
T1b

T2
T3
T4

T4a
T4b

Primary tumor cannot be assessed
No evidence of primary tumor
High-grade dysplasia (HGD)
Tumor invades lamina propria or submucosa
Tumor invades the lamina propria or muscularis mucosa
Tumor invades other layers and into the submucosa
Tumor invades muscularis propria
Tumor invades adventitia
Tumor invades adjacent structures
Tumor invades into the pleura, pericardium, or the diaphragm (resectable)
Tumor invades the trachea, aorta, spine, or other crucial structures (unresectable)

regional lyMPh noDes (n)

NX
N0
N1
N2
N3

Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Regional lymph node metastasis (one to two nearby lymph nodes)
Regional lymph node metastasis (three to six nearby lymph nodes)
Regional lymph node metastasis (seven to more nearby lymph nodes)

Distant Metastasis (M)

M0
M1

No distant metastasis
Distant metastasis

tuMors of the loWer thoraCiC esoPhagus

M1a
M1b

Metastasis in celiac lymph nodes
Other distant metastasis

tuMors of the MiD thoraCiC esoPhagus

M1a
M1b

Not applicable
Nonregional lymph nodes or other distant metastasis

tuMors of the uPPer thoraCiC esoPhagus

M1a
M1b

Metastasis in cervical nodes
Other distant metastasis

graDes of esoPhageal CanCera

GX
G1
G2
G3
G4

The grade cannot be assessed
Well-differentiated cells
Moderately differentiated cells
Poorly differentiated cells
Undifferentiated cells

anatoMiC stages anD PrognostiC grouPs

american Joint Committee on Cancer staging of esophageal Cancer

squamous Cell Carcinoma

stage t n M graDe tuMor loCation

0 Tis (HGD) N0 M0 1, X Any

IA T1 N0 M0 1, X Any

IB T1
T2–3

N0
N0

M0
M0

2–3
1, X

Any
Lower, X

IIA T2–3
T2–3

N0
N0

M0
M0

1, X
2–3

Upper, middle
Lower, X

taBle 21.2

(continued)
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squamous Cell Carcinoma (continued)

stage t n M graDe tuMor loCation

IIB T2–3
T1–2

N0
N1

M0
M0

2–3
Any

Upper, middle
Any

IIIA T1–2
T3
T4a

N2
N1
N0

M0
M0
M0

Any
Any
Any

Any
Any
Any

IIIB T3 N2 M0 Any Any

IIIC T4a
T4b
Any

N1–2
Any
N3

M0
M0
M0

Any
Any
Any

Any
Any
Any

IV Any Any M1 Any Any

artery disease should have an echocardiogram to assess left 
ventricular function and a stress test to assess the extent of 
ischemic heart disease.

A plain chest x-ray provides limited information in 
patients with esophageal cancer. Possible abnormalities 
include an air–fluid level secondary to an obstructed esoph-
agus, infiltrates suggesting aspiration pneumonia, tracheal 
deviation, pulmonary nodules, pleural effusion, and medi-
astinal widening from lymphadenopathy. The chest film, 
however, may be deceptively normal, even with advanced 
disease.

Source: Das (2010).

Dysphagia
Regurgitation
Vomiting
Weight loss
Cough
Pain
Cachexia

Hoarseness
Dyspnea
Neck mass
Hemoptysis
Hematemesis
Tracheoesophageal fistula
Hiccups

taBle 21.3
Presenting signs and symptoms of 
esophageal Cancer

adenocarcinoma

stage t n M graDe

0 Tis (HGD) N0 M0 1, X

IA T1 N0 M0 1–2, X

IB T1
T2

N0
N0

M0
M0

3
1–2, X

IIA T2 N0 M0 3

IIB T3
T1–2

N0
N1

M0
M0

Any
Any

IIIA T1–2
T3
T4a

N2
N1
N0

M0
M0
M0

Any
Any
Any

IIIB T3 N2 M0 Any

IIIC T4a
T4b
Any

N1–2
Any
N3

M0
M0
M0

Any
Any
Any

IV Any Any M1 Any

X, cannot be assessed/determined.
a Grades of esophageal cancer are based on how normal the cells look under the microscope. Grade 4 carcinomas grow and spread faster than Grade X 
carcinomas.
HGD, High grade dysplasia.
Source: American Joint Committee on Cancer (AJCC, 2010b).

american Joint Committee on Cancer staging of esophageal Cancer (continued)taBle 21.2
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  CT of the chest and upper abdomen is now the  standard 
noninvasive technique for  staging   esophageal   cancer. It 
may be of value in determining  surgical  resectability, plan-
ning for radiation  therapy, for  CT-guided needle biopsies, 
or  endoscopic palliation.  CT scanning permits  evaluation 
of  esophageal wall thickness,  mediastinal invasion, and the 
presence of regional or distant metastases. It is particularly 
useful in assessing local extension of  disease and its rela-
tion to adjacent structures, especially when an oral contrast 
medium is used. It is less accurate in assessing the degree of 
 periesophageal lymph node involvement and often underes-
timates the length of the  esophageal lesion.

Experience with    MRI seems to indicate that it does not 
have any particular advantage over   CT and shares many 
of its limitations. A major problem with    MRI is the lack of 
a suitable  intraluminal contrast agent.   MRI  staging accu-
racy is about 40%, having low sensitivity and specifi city. 
Another limitation of   CT and    MRI is that they lack the abil-
ity to differentiate layers of the  esophageal mucosa (   Puli et 
al., 2008). A  positron emission tomography (  PET) scan has 
value by providing  assessment for    cancer metastases.

 Endoscopic ultrasound (   EUS)  can defi ne the depth of 
tumor wall invasion and associated   paraesophageal lymph 
nodes. The use of    EUS may be limited if there is an obstruct-
ing tumor that cannot be traversed by the ultrasound probe. 
  EUS has excellent sensitivity and specifi city in accurately 
determining   esophageal     cancer  staging even in an  advanced 
 stage. When   EUS is used with a  fi ne-needle biopsy, the sen-
sitivity and specifi city of both the   EUS and the  fi ne-needle 
biopsy are enhanced for evaluating  esophageal cancers (   Puli 
et al., 2008).

Depending on the location of the tumor, some patients 
may require additional  staging modalities such as  medias-
tinos copy,  bronchos copy, laparos copy,  thoracotomy, or 
 thoracos copy.  Bronchos copy may be useful in  patients with 
carcinomas of the upper and   middle third of the esopha-
gus to evaluate for airway invasion.  Endoscopic evidence 
of invasion to the  tracheobronchial tree precludes a safe 
 esophagectomy. Similarly, laparoscopic and  thoraco-
scopic  staging of   esophageal    cancer has been found to be 
advantageous.

See Figure 21.2 for  current  practice guidelines and recom-
mendations for  diagnosis and  staging of   esophageal    cancer 
from the  Society of   Thoracic Surgeons (  Varghese et al., 2013). 

Because d ysphagia is the presenting complaint in 90% 
of p atients with e  sophageal c   ancer, any patient w ho com-
plains of progressive d ysphagia warrants both a barium 
e sophagog ram and e sophagosc opy to rule out c   ancer (P  erez 
& B rady, 2011). Barium swallow is usually the fi  rst proce-
dure that identifi es the lesion and should precede e sopha-
gosc opy whenever possible. The location of the tumor, its 
length, its gross p athological characteristics, and its relation 
to adjacent structures may all be assessed by this s tudy. The 
typical e   sophageal c  ancer presents with an irregular, ragged 
mucosal pattern with luminal narrowing. Irregular fi lling 
defects may represent p olypoid or f ungating lesions, and 
advanced tumors may present with complete luminal occlu-
sion or demonstration of a t racheoesophageal fi stula.

Regardless of how suspicious a lesion appears on con-
trast swallow, e sophagosc opy with biopsy is m andatory to 
establish the d iagnosis and is the gold s tandard ( N   ational 
Comprehensive C   ancer Network [N   CCN], 2013b). This is 
especially true if c   ancer is suspected and the barium e sopha-
gog ram is normal. Flexible fi  beroptic or video e ndosc opy 
permits the direct visualization of the e sophageal tumor, its 
anatomic extent, and associated or secondary lesions.

Accurate tissue specimens c an be obtained easily under 
direct visual c ontrol using e ndoscopic instruments. Multiple 
biopsy specimens provide a positive yield of 85% and in com-
bination with brush cytology, accuracies of 90% to 1 00% 
should be readily attainable ( A  merican C   ancer S ociety, 2013).

Upper e ndosc opy should also include direct visualiza-
tion of the o ropharynx, h ypopharynx, epiglottis, vocal 
cords, and the s tomach and duodenum. The ability to 
inspect these regions permits the detection of synchronous 
lesions and allows a ssessment of the suitability of the s tom-
ach and duodenum for e sophageal replacement.

  HER2 gene or protein testing of a tissue specimen  can be 
done especially if   esophageal    cancer is too advanced or inop-
erable. The   HER2 gene  can determine if targeted  therapy is 
applicable for   treatment called   Herceptin ( trastuzumab).

CliniCal staGinG

Once the  diagnosis of   esophageal    cancer has been estab-
lished  histologically,  staging of the tumor is the next 
critical step in determining which therapeutic option is 
appropriate.

FiGuRE 21.2

Current recommendations for workup for a 
newly diagnosed esophageal cancer. 

EGD, esophagogastroduodenoscopy; EUS, endoscopic 
ultrasonography; FNA, fi ne-needle aspiration.
Source: Varghese et al. (2013).

• Endoscopic mucosal resection (small, discrete nodules or areas of
  dysplasia when the disease appears limited to the mucosa or submucosa
  as assessed by EUS)

• EGD/EUS (add FNA as indicated for regional or nonregional lymph nodes)

• CT chest/abdomen, high resolution with contrast

• PET/CT

• MRI only if indicated by previous workup (such as suspected metastasis to
  brain, adrenals, liver, bone)

• Physiologic workup (pulmonary function, +/– workup for cardiovascular) 
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et al., 2013). Radiation therapy is an important method of 
nonoperative palliation and provides relief from dysphagia 
in approximately 50% of patients, one half of whom will 
remain free of dysphagia until the time of death (Shridhar 
et al., 2013).

Endoluminal radiation therapy (brachytherapy) works 
by implanting a radioactive source directly at the tumor 
bed. Delivery of radiation by this means theoretically pro-
vides maximal effect to the tumor itself, with minimal risk 
to surrounding tissues. A complete or partial response has 
been seen in more than 70% of patients with significant 
relief of dysphagia and bleeding (Glynne-Jones & Harrison, 
2013). Brachytherapy can provide better long-term pallia-
tion of dysphagia than metal stent placement (Shridhar et 
al., 2013). Unfortunately, nearly half of patients experience 
moderate to severe complications that require further ther-
apy. Additional evaluation is therefore required to deter-
mine the ultimate role of this modality in the treatment of 
esophageal cancer.

CHEmotHERaPy

Unlike surgery and radiation therapy, systemic chemother-
apy has a theoretical advantage in treating esophageal can-
cer because most patients present with widespread systemic 
disease. Several drugs have been used against esophageal 
cancer, but when administered as single agents the responses 
are usually partial and short-lived. This has prompted an 
evaluation of combination chemotherapy; most protocols 
include cisplatin in combination with 5-fluorouracil (5-FU), 
bleomycin, methotrexate, and vindesine. Unfortunately, 
with the exception of the potential to improve resectabil-
ity, none of these regimens has proven effective in providing 
local control or improving survival. These chemotherapeu-
tic agents are currently utilized in combination with newer 
agents, such as paclitaxel, irinotecan, and oxaliplatin, 
or targeted biological agents in the reduction of locally 
advanced esophageal cancers and with distant metastases 
(van Hagen et al., 2012). The National Comprehensive Care 
Network (NCCN, 2013b) practice guidelines offer all cur-
rent chemotherapy treatment modalities (www.nccn.org/ 
professionals/physician_gls/pdf/esophageal.pdf).

Therapies that target specific pathways activated in 
cancers can offer the potential for antineoplastic effects 
with minimal toxicities. These biological agents include 
epidermal growth factor receptor (EGFR) inhibitors, anti-
angiogenic agents, cell cycle inhibitors, apoptosis promot-
ers, and matrix metalloproteinase inhibitors. Concurrent 
biological targeted therapies are newer methods to treat 
esophageal cancers; combination therapy, including cetux-
imab and trastuzumab, may be a promising strategy to 
treat squamous cell carcinoma of the esophagus (Yamazaki 
et al., 2012).

multimoDal tHERaPy

Since the late 1970s, esophageal cancer trials have focused 
on adding chemotherapy to radiation therapy with surgical 

These guidelines are also available on the Society’s website: 
www.sts.org/publications-resources/guidelines/diagnosis- 
and-staging-patients-esophageal-cancer

treatment options, Expected outcomes,  
and Comprehensive management

oPERativE manaGEmEnt

Surgical resection is the primary treatment modality for 
patients with cancer of the esophagus in the absence of 
known metastatic disease or medical contraindications 
to surgery. It is the only proven curative single-treatment 
modality for esophageal cancer and remains the gold stan-
dard by which all other therapeutic modalities are measured 
(NCCN, 2013b). Unfortunately, only half of patients have 
resectable disease at the time of presentation (Thallinger, 
Raderer, & Hejna, 2011). The goal of surgical resection 
is the eradication of all disease, including regional lymph 
nodes, while relieving dysphagia and maintaining GI con-
tinuity. Esophageal resection with lymphadenectomy offers 
the best chance for long-term survival in these patients; 
with many achieving 20% 5-year survival rates (American 
Cancer Society, 2013).

A variety of operative procedures are used for the resec-
tion of esophageal cancers and subsequent reconstruction 
of the alimentary tract. The choice of procedure depends on 
many factors, including the preference of the surgeon, the 
location of the tumor, the patient’s age and physiological 
fitness, and the extent of disease on EUS and intraoperative 
staging. Of these, location of the tumor and the surgeon’s 
preference are probably the two most important.

The most radical procedure is the en bloc resection. 
If preoperative staging is favorable, this procedure is 
undertaken with curative intent. The objective of en bloc 
resection is complete removal of the tumor with wide 
margins, together with most of the esophagus, adjacent 
connective tissue, and lymph nodes. Intraoperative radi-
ation can be added as a salvage procedure to enhance 
patient outcomes (Jaroszewski & Winter, 2010). 
Reconstruction of the GI tract is usually accomplished 
with a gastric pull-up, but small bowel or colon can be 
substituted if necessary.

Regardless of the procedure used, surgical resection can 
be a formidable undertaking. Morbidity and mortality rates 
can be significant and are mainly caused by cardiopulmo-
nary complications. A well-rehearsed interprofessional team 
of experienced surgeons, anesthesiologists, intensivists, and 
support staff is critical for a successful outcome.

RaDiation tHERaPy

External beam radiation therapy as a single modality is 
considered palliative and results in few long-term survi-
vors. Radiation therapy has not shown any benefit for 
improving local control or survival if it is dose escalated. 
The 5-year overall survival rates range from 0% to 21%, so 
radiation should not be used with curative intent (Shridhar 

http://www.nccn.org/professionals/physician_gls/pdf/esophageal.pdf
http://www.nccn.org/professionals/physician_gls/pdf/esophageal.pdf
http://www.sts.org/publications-resources/guidelines/diagnosis-and-staging-patients-esophageal-cancer
http://www.sts.org/publications-resources/guidelines/diagnosis-and-staging-patients-esophageal-cancer
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 Photodynamic therapy or   PDT is a more selective form 
of laser   treatment. This involves the use of special drugs, 
known as photosensitizing agents, and light to destroy    can-
cer cells. This procedure requires an injection of a  hema-
toporphyrin derivative agent that is selectively retained by 
 neoplastic and  reticuloendothelial tissues. Argon dye lasers 
or gold vapor lasers are typically used to activate the  hema-
toporphyrin derivative, leading to release of free oxygen 
radicals and cell death.  Photodynamic therapy is available 
and  porfi mer sodium (  Photofrin) is approved by the  Federal 
 Food and  Drug Administration (  FDA) to relieve  symptoms 
of   esophageal    cancer when it obstructs the esophagus or 
laser  therapy alone cannot satisfactorily treat the    cancer 
 ( Kim &  Park, 2010). Although potentially curative for early 
tumors, there are possible complications, such as stricture, 
chest pain, nausea and vomiting, and a perforation rate of 
about 1% (  Nava et al., 2011).

 n   gastriC    CanCer

The  stomach is a J-shaped, muscular,  sac-like organ that 
lies between the esophagus and the small intestines ( Figure 
21.3). The  stomach has fi ve layers of mucosa, an  esophageal 
and a pyloric sphincter, and is divided into sections known 
as the  cardia,  fundus, body, pyloric  antrum, and pylorus. 
The  stomach stores food and uses  gastric juices to digest 
and break  down food through peristaltic motion while pass-
ing it through to the small intestines for absorption (  Ellis, 
2011).  Gastric    cancer occurs when malignant cells form in 
the  stomach lining, causing  issues or interruption of this 
digestive process.

  Cancer of the  stomach is a  disease with an almost uni-
formly poor  prognosis. This, combined with its  global 
distribution, is the second most common cause of    cancer-
related death in the world, making   gastric    cancer a major 

resection. The rationale is to  control distant  disease while 
dealing directly with the  locoregional tumor. There is also 
the suggestion that certain chemotherapeutic agents may 
act as radiation sensitizers, thereby enhancing the effi cacy 
of radiation  therapy. Several ongoing Phase   III trials are 
evaluating this form of  therapy. Multimodal   treatment 
using  neoadjuvant chemoradiation followed by  surgical 
resection is the  standard of care, with  current data demon-
strating overall  3-year  survival rates ranging from 30% to 
60% (   Merkow et al.,  2012;   Stahl et al., 2009;    Tepper et al., 
2008). Although  surgical  resectability has been improved, 
a clear  survival advantage has not been seen. Most authors 
also  report signifi cant morbidity and mortality rates. 
The    NCCN (2013b) offers guidelines for recommenda-
tions and combined   treatment modalities for the various 
stages of  esophageal cancers (www. nccn.org/professionals/
physician_gls/pdf/ esophageal.pdf). Numerous  clinical tri-
als are ongoing for  esophageal cancer patient enrollment 
 (   NCI, 2013a).

 nonoPERativE oPtions

Because most  patients with   esophageal    cancer present with 
advanced  disease, curative   treatment is generally not pos-
sible and palliation is the primary goal. Palliative options 
include   surgery, radiation  therapy,  chemotherapy,  endo-
scopic  therapy, or supportive  management only.

Mechanical dilatation is a simple and inexpensive 
modality that  can afford relief of  dysphagia in up to 70% 
of patients. Maloney ( mercury-fi lled rubber)  bougies,   Eder-
 Puestow (metal olives), or    Savary-Gilliard (tapered plastic) 
dilators have all been used successfully. Unfortunately, the 
procedure has a 15% failure rate and relief of  dysphagia is 
 short-lived. Complications, such as perforation and bleed-
ing, occur in 1% of patients (  Ho &   Siddiqui, 2013;   Ross 
&   Kozarek, 2013). Dilatation is useful, however, as the 
initial step in several  alternative  nonoperative palliative 
techniques.

 Transoral intubation with a prosthesis is the most popu-
lar worldwide method for palliating advanced   esophageal 
  cancer. Advantages include simplicity, short hospitaliza-
tion, and immediate improvement in  dysphagia. The overall 
reported mortality rate ranges from 3% to 15%, and a 20% 
to 60% complication rate has been reported (   Witteman et 
al., 2009). Although most patients have improved swallow-
ing, only 10% to 50%  can eat solid food. The average length 
of  survival after palliative intubation for   esophageal    cancer 
is <6 months (   Witteman et al., 2009).  Self-expanding metal-
lic  stents are used to improve the ease of insertion and to 
lessen the complications of the  standard prosthesis  (   Gonda 
&   Lightdale,  2012;   Talreja et al.,  2012).

 Endoscopic laser  therapy is most commonly performed 
with a    Nd-Yag ( neodymium–yttrium–aluminum–garnet) 
laser because of its deep tissue penetration and reliable 
 hemostatic property. Relief of  dysphagia occurs in 70% 
to 85% of patients, but multiple  treatments are usually 
required. The   dysphagia-free period is only 6 to 8 weeks.
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http://www.nccn.org/professionals/physician_gls/pdf/esophageal.pdf
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enforcement of the Pure Food and Drug Act of 1927. This 
realization contributed to a search for a nutritional cause of 
gastric cancer that began in the 1950s and continues today 
(Malekzadeh, Derakhshan, & Malekzadeh, 2009; Saghier, 
Kabanja, Afreen, & Sagar, 2013; Torres et al., 2013). It 
has been found that diets rich in preserved meats, smoked 
foods containing preformed N-nitroso compounds, and 
pickled foods containing nitrites, as well as diets low in 
fresh fruits and vegetables, are linked to a high risk of gas-
tric cancer (Keszei, Goldbohm, Schouten, Jakszyn, & van 
den Brandt, 2013). High consumption of salted foods or 
alcohol is also closely correlated with an increased life-
time risk of developing gastric cancer (Bonequi, Meneses-
González, Correa, Rabkin, & Camargo, 2013; Saghier et 
al., 2013). Conversely, diets high in raw fruits and veg-
etables and antioxidants such as vitamins C, E, and beta 
carotene are strongly correlated with a reduction in the 
risk of gastric cancer (American Cancer Society, 2013; 
Williams, 2013).

Two histologically distinct types of gastric carcinoma, 
intestinal and diffuse types, have been described (Sala et 
al., 2012). The distinction between intestinal and diffuse 
types of carcinoma continues to have relevance today, not 
only as a descriptive device but because the two types are 
thought to have different origins, risk factors, popula-
tion distributions, and prognoses (see the “Epidemiology” 
section).

Intestinal-type gastric tumors are true adenocarcino-
mas. They are characterized by a proliferation of atypical 
glandular elements containing large numbers of mucin-con-
taining goblet cells. There is commonly a loss of polariza-
tion with a varying amount of nuclear atypia in the cells 
lining these glandular formations. Histologically, the dif-
fuse type of gastric carcinoma largely lacks recognizable 
glandular elements and consists predominately of stro-
mal tissue. The hallmark of this type of tumor is the large 
number of signet-ring cells with deeply staining basophilic 
nuclei. Grossly, either of these tumors may be raised, flat, 
or ulcerated on endoscopic examination; in addition, intes-
tinal-type tumors may be polypoid. The gross appearance 
of the lesion has little association with the true depth of 
invasion.

noncarcinoma Gastric malignancies

Although more than 90 of all gastric malignancies are ade-
nocarcinomas, there are also three relatively uncommon 
tumors (Radulescu et al., 2012). The first of these is the 
primary gastric lymphoma. This represents 3% of all gastric 
malignancies and is predominately of the non-Hodgkin’s 
type (Conteduca et al., 2013). Gastric lymphomas arise 
from the mucosal-associated lymphoid tissue. The major-
ity of these tumors is composed of B-lymphocytes and has 
long growth cycles, tending to remain within the stomach 
(Kelley & Duggan, 2003; Miyazaki, Takabe, & Yeudall, 
2013). Primary T-cell lymphomas are much less common 
and tend to be more aggressive in their growth and spread. 

worldwide public health concern. Gastric cancer remains 
difficult to cure in Western countries, primarily because 
most patients present with advanced disease. Research 
into the basic biology, prevention, diagnosis, and treat-
ment of this disease has accrued over the past century. In 
that time, though, the greatest reduction in overall morbid-
ity and mortality rates has been realized through primary 
prevention via public health initiatives and tertiary treat-
ment by the introduction and refinement of new surgical 
techniques.

anatomy, Physiology, and Pathology

The vast majority of gastric malignancies are carcinomas. 
A carcinoma is a malignant tumor that comes from epi-
thelial tissues. A carcinoma can invade or metastasize to 
nearby tissues, organs, lymph nodes, and various sites of 
the body (Carcinoma, n.d.). The incidence of gastric car-
cinoma increases with age. Carcinomas of the stomach 
have a long latency period that is often associated with 
recognizable precancerous lesions. Gastric acid inhibits 
the growth of bacteria within the stomach. Bacteria have 
been demonstrated to generate carcinogenic nitrosamine 
compounds from salivary and dietary nitrates. Conditions 
that lead to gastric achlorhydria may therefore predis-
pose to gastric cancer. Intestinal metaplasia and chronic 
atrophic gastritis are two conditions associated with 
achlorhydria that have been linked with gastric cancer 
in correlation studies. Both chronic atrophic gastritis and 
intestinal metaplasia are more prevalent in areas with 
high rates of gastric cancer (Kim et al., 2010). Smoking, 
obesity, gastric ulcers, Epstein Barr virus, pernicious ane-
mia, and prior radiation exposure are possible causes for 
the development of gastric cancers. About 10% of gastric 
cancers are familial (Dixon et al., 2013). The E-cadherin 
gene (CDH1) can be detected in 50% of diffuse-type gas-
tric cancers (Guilford & Humar, 2013). Families that 
have this mutation have an autosomal dominant pattern 
of inheritance.

Helicobacter pylori is a microaerophilic, gram-neg-
ative, spiral-shaped bacterium that commonly has been 
found in patients with acute and chronic inflammation 
of the gastric antrum. Because of the known association 
between gastritis and gastric cancer, there has been spec-
ulation about the role of H. pylori in the causation of 
gastric cancer, and several large cohort studies have con-
firmed this suspicion. H. pylori infection is a major risk 
factor in about 80% or more of gastric cancers (Zhang 
et al., 2008). However, H. pylori infection is common 
in the general population, and most persons with H. 
pylori will not develop cancer (Suzuki, Iwasaki, & Hibi,  
2009).

One reason for the lack of success in identifying a par-
ticular agent or sequence as the definitive cause of gastric 
cancer is the large number of strongly associated factors 
that have been studied. The sharp fall in gastric cancer in 
this country began in 1930, shortly after the passage and 
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Epidemiology

In the early part of this century, gastric cancer was the 
most common cancer in the United States. At that time, it 
accounted for 35% of cancers in men and 22% of cancers 
in women (exceeded only by uterine cancer). Beginning 
around 1930, and continuing until the middle of the last 
decade, the incidence of stomach cancer in the United 
States fell to its currently stable rate of 3 per 100,000 
women and 6 per 100,000 men (American Cancer Society, 
2013). In the United States, gastric malignancy is currently 
the 14th most common cancer. Gastric cancers occur at an 
older age, typically the seventh decade of life, in most of 
the population. Gastric cancer affects slightly more men 
than women (American Cancer Society, 2013). About 
21,600 cases of stomach cancer will be diagnosed yearly. 
Men average approximately 13,230 cases whereas women 
average 8,370 cases. The number of people who will die of 
gastric cancer is approximately 10,990, or 6,740 men and 
4,250 women. Asian and Pacific Islander males and females 
have the highest incidence of stomach cancer in the United 
States, followed by African American, Hispanic, White, 
and American Indian populations (American Cancer 
Society, 2013).

Worldwide, gastric cancer rates are about twice as high 
in men as in women. It is the fourth most common type of 
cancer. Stomach cancer is more common in Japan, China, 
Southern and Eastern Europe, and South and Central 
America. It is less common in Northern and Western Africa, 
South Central Asia, and North America (American Cancer 
Society, 2013).

The total incidence of gastric cancer has declined in 
Japan, Chile, and Venezuela because of the development of 
rigorous early screening that can detect cancer in the early 
stages. The decline in incidence has evolved in two appar-
ently discrete populations of adenocarcinomas. The intesti-
nal type (named for its histological appearance) appears to 
be responsible for the majority of the decline. This is also 
the type that seems to be affected by environmental and 
dietary factors, because the risk of this type is reduced if a 
person moves from an area of high prevalence to one of low 
prevalence (Leal et al., 2012). The other type of tumor is 
called diffuse because of its predilection toward widespread 
involvement of the stomach. There is evidence linking this 
type of gastric cancer to genetic factors because its incidence 
has not been found to be associated with specific environ-
mental factors (Jemal et al., 2011). The incidence of diffuse-
type gastric carcinoma has not changed significantly since 
its identification in 1965.

Diagnostic Criteria

Several systems have been proposed to stage gastric carci-
nomas throughout the years. Currently, the system most 
commonly used by providers in the United States is the 
TNM system adopted by the AJCC (Table 21.4). This stag-
ing system is useful in standardizing communications about 

Although histiocytic lymphomas and true Hodgkin’s dis-
ease of the stomach have been reported in the literature, the 
incidence of these tumors is about 4% (American Cancer 
Society, 2013). Like lymphoma at most other sites in the 
body, gastric lymphomas tend to be highly responsive to 
radiation and chemotherapy. Nonetheless, surgical exci-
sion, where possible, remains an important part of the ther-
apeutic regimen.

Prognosis for all of these tumors is related to the stage of 
the disease at diagnosis and the histological type of tumor. 
The 5-year survival rate for curative surgical resection 
ranges from 30% to 50% for patients with Stage II disease 
and from 10% to 25% for patients with Stage III disease 
(Jemal et al., 2011). Early B-cell lymphomas are reported to 
have a 75% 5-year survival rate and late-stage T-cell lym-
phomas as low as a 32% 5-year survival rate (Cai et al., 
2012).

Gastric leiomyosarcomas constitute approximately 1% 
of all gastric malignancies (Insabato et al., 2012). These 
smooth muscle tumors can grow to a large size, protrud-
ing primarily into the peritoneal cavity rather than into 
the lumen of the stomach. They are usually slow-grow-
ing tumors and it can be challenging to distinguish them 
from benign leiomyomas. Often the definitive diagnosis 
of malignancy can be made only after surgical resection, 
when the entire specimen is available for examination. 
In most cases, though, size is a good indicator of malig-
nancy: tumors <4 cm are likely to be benign, whereas 
those exceeding 6 cm are likely malignant (Stamatakos 
et al., 2009). Five-year survival rates after surgical exci-
sion have been reported to be as high as 55% for patients 
with smaller tumors but 30% for those with tumors >8 cm 
(Stamatakos et al., 2009).

The third major noncarcinoma tumor is the gastric carci-
noid tumor. These endocrine tumors have been estimated to 
represent 1% of all gastric tumors (Nikou & Angelopoulos, 
2012). Although histologically similar, the gastric carci-
noids are divided into two classes based on the prevailing 
gastric mucosa (Matters, 2008; Nikou & Angelopoulos, 
2012). The first class is the classic carcinoid tumor, which 
is strongly associated with chronic atrophic gastritis and 
Zollinger–Ellison syndrome. The hypersecretion of gastrin 
seen in these patients is thought to cause hyperplasia of 
enterochromaffin cells, resulting in carcinoid tumors. The 
second class of carcinoid-type tumors arises in histologically 
normal gastric mucosa without detectable antecedent endo-
crine abnormalities. These spontaneous or sporadic carci-
noids are, in fact, true neuroendocrine carcinomas.

The gastritis-associated class of gastric carcinoid tumors 
is usually confined to the mucosa. Small tumors of this class 
are amenable to repeated endoscopic fulguration and treat-
ment of the underlying gastric pathology, whereas larger 
tumors require surgical excision. The sporadic class is often 
poorly differentiated and more likely to metastasize to 
regional lymph nodes and distant sites. These tumors are 
rarely suitable for surgical intervention and have a mark-
edly poor prognosis with a 5-year survival rate of 10% 
(Nikou & Angelopoulos, 2012).
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T0
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T1 

T1a
T1b

T2
T3

T4 

T4a
T4b

Primary tumor cannot be assessed.
No evidence of primary tumor.
Carcinoma in situ: intraepithelial tumor without invasion 

of the lamina propria.
Tumor invades lamina propria, muscularis mucosae, or 

submucosa.
Tumor invades lamina propria or muscularis mucosae.
Tumor invades submucosa.
Tumor invades muscularis propria.
Tumor penetrates subserosal connective tissue without 

invasion of visceral peritoneum or adjacent structures.
Tumor invades serosa (visceral peritoneum) or adjacent 

structures.
Tumor invades serosa (visceral peritoneum).
Tumor invades adjacent structures.

lyMPh noDes (n)

NX
N0
N1
N2
N3

N3a
N3b

Regional lymph node(s) cannot be assessed.
No regional lymph node metastasis.
Metastases in one to two regional lymph nodes.
Metastases in three to six regional lymph nodes.
Metastases in ≥7 regional lymph nodes.
Metastases in 7–15 regional lymph nodes.
Metastases in ≥16 regional lymph nodes.

Distant Metastasis (M)

M0
M1

No distant metastasis.
Distant metastasis.

anatoMiC stages anD PrognostiC grouPs

american Joint Committee on Cancer 
staging of gastric Cancer

cancers by grouping them by extent and severity, which 
roughly correlates with prognosis.

The single most important property of the primary 
tumor in determining prognosis is the depth of invasion. 
The AJCC system classifies primary tumors as limited to 
the mucosa, extending to the serosa, or extending through 
the serosa (with or without involvement of contiguous 
structures). Regional lymph node involvement is divided 
into three groups corresponding to the number of regional 
lymph nodes found to be involved with tumor (see Table 
21.4). Formerly classified as regional lymph nodes, the para-
aortic, hepatoduodenal, pancreatic, and mesenteric lymph 
nodes are now classified as distant metastases.

History and Physical Examination

Gastric cancer is characteristically silent in its early stages. 
This contributes to the late stage at which most gastric 
cancers are diagnosed. Characteristic symptoms of gastric 
tumors such as indigestion, nausea or vomiting, dyspha-
gia, loss of appetite, weight loss, early satiety, pain, anemia, 
obstruction, hematemesis, and melena, can appear late in 
the course of the disease. These symptoms herald extensive 
involvement of the gastric body or pylorus. Occasionally, 
large extraluminal tumors may be palpable through the 
abdominal wall. Linitis plastica (leather-bottle stomach) is 
a classic sign associated with tumor infiltration throughout 
the stomach. It manifests as extremely early satiety result-
ing from a dramatic decrease in gastric distensibility and can 
often be palpated through the abdominal wall in the right 
upper quadrant. Patients may exhibit signs such as pallor, a 
palpable enlarged stomach with a succussion splash, hepato-
megaly, periumbilical metastasis, and enlarged lymph nodes.

DisEasE CouRsE anD PRoGnosis

Although advanced gastric cancer continues to have a 
uniformly poor prognosis, when gastric cancer is found 
and treated early, survival rates can be quite high. 
Approximately 1% to 3% of gastric cancers are associated 
with an inherited gastric cancer syndrome (NCCN, 2013c). 
The lifetime risk for hereditary diffuse gastric cancer 
(HDGC) in individuals with the gene mutation is approxi-
mately 67% for men and 83% for women. In patients with 
HDGC, gastric cancer occurs before the age of 40 years, 
with an average age at onset of 38 years. Germ-line muta-
tions in the E-cadherin gene, CDH1, have been identified in 
families with HDGC and genetic testing is recommended. 
Management options for carriers of CDH1 germ-line muta-
tions include prophylactic gastrectomy or intensive surveil-
lance for early detection and treatment of gastric cancer 
(Fitzgerald et al., 2010).

The overall 5-year relative survival rate of people with 
stomach cancer in the United States is about 27% (American 
Cancer Society, 2013). Five-year survival rates with patients 
treated with surgery alone with Stages I, II, III, and IV dis-
ease are 71%, 46%, 20%, and 4%, respectively (American 
Cancer Society, 2013). The prognosis of patients with 

taBle 21.4
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EUS probes can be applied to the mucosal surface of the 
stomach to determine the depth of tumor wall invasion or 
involvement of adjacent structures. In certain cases, even the 
regional lymph nodes can be examined with much higher 
accuracy than conventional transabdominal techniques. 
EUS is useful as a staging tool with up to a 95% accuracy 
when the CT scan fails to find evidence of T3, T4, or meta-
static disease (Lei, Huang, Wang, Huang, & Huang, 2013). 
When the patient’s treatment modality will be neoadjuvant 
chemoradiotherapy for locally advanced disease, the health 
care provider depends on EUS data to improve patient strat-
ification (Lutz et al., 2012). Laparoscopic staging can detect 
metastatic disease, with 31% accuracy for distant metasta-
ses in the periumbilical and hepatic lymph nodes (NCCN, 
2013c).

Mass screening programs are used in countries that 
have populations at high risk of the development of gastric 
cancer. Such programs are performed in Japan, Chile, and 
Venezuela, where the incidence of gastric cancer is many 
times higher than in most places in the West. Screening is 
to detect gastric cancer in the early stages; it is controver-
sial and not recommended in the United States because of 
the relatively low incidence. Methods and screening inter-
vals vary in these countries and guidelines are continually 
updated. The only recommendation to screen for gastric 
cancer is the use photofluorography, the photography 
of x-ray images produced by a fluoroscopic examination 
(Jemal et al., 2011). Beneficial evidence is ongoing, with 
about 50% of the gastric cancers being detected in the early 
stage (Graham & Asaka, 2010; Hamashima et al., 2008; 
Verlato, Di Leo, Rossi, & de Manzoni, 2012).

treatment options, Expected outcomes,  
and Comprehensive management

Because gastric cancer is commonly diagnosed late in its 
course, often at a stage beyond which it can be successfully 
excised, and because of its historically poor response to 
chemotherapy and radiation treatment, multimodal treat-
ment regimens are recommended (NCCN, 2013c). Curative 
therapy involves surgical resection, most commonly a total 
or subtotal gastrectomy, with an accompanying lymphad-
enectomy. Five-year survival rates for patients treated with 
surgical resection alone having Stage 0, I, II, III, and IV 
disease are 90%, 71%, 46%, 20%, and 4%, respectively 
(American Cancer Society, 2013).

suRGiCal tREatmEnt

The first-line treatment of newly diagnosed gastric can-
cer continues to be surgical excision. In most cases, total 
gastrectomy with attempts to remove all involved tissues 
back to microscopically clean margins is the ultimate goal. 
Approximately 90% of patients treated by gastrectomy 
with lymphadenectomy will have a survival rate >5 years 
(Lee, Kim, et al., 2012). Such an operation is currently not 
possible for the majority of patients presenting with locally 

gastric cancer depends on the tumor extent, nodal involve-
ment, and direct tumor extension beyond the gastric wall. 
Studies have looked at the fairly high rates of local regional 
recurrence after surgery, and the benefit of radiation ther-
apy following surgery. One large intergroup study (0116 
trial) randomized patients to surgery alone versus surgery 
with adjuvant chemoradiation. Radiation therapy consisted 
of 45 Gy given daily, and chemotherapy using an intrave-
nous bolus of 5-FU and leucovorin given 4 weeks before 
radiation, during weeks 1 and 5 of radiation, and following 
radiation. Ten-year follow-up data demonstrated disease-
free survival and overall survival favoring the chemoradio-
therapy arm (Macdonald et al., 2009).

Patients with localized distal gastric carcinoma have a 
more than 50% cure rate, but these account for only 10% to 
20% of all cases (Thun, DeLancey, Center, Jemal, & Ward, 
2010). The 5-year survival rate for patients with proximal 
gastric cancer is only 10% to 15% (NCI, 2013b). Treatment 
for disseminated gastric cancer is to palliate symptoms, pro-
long survival, and improve quality of life (Shiraishi, Sato, 
Yasuda, Inomata, & Kitano, 2007).

Diagnostic studies

The association between gastric cancer and chronic gastri-
tis should alert providers to be on the lookout for neoplasia 
in patients with this condition. Laboratory testing for ane-
mia can correlate with the patient’s clinical symptomatol-
ogy such as fatigue and shortness of breath. Blood CEA is 
increased in 45% to 50% of gastric carcinoma cases and 
CA 19-9 is also elevated in about 20% (Kumar, Rajn et 
al., 2013). Routine upper GI endoscopy called an esopha-
gogastroduodenoscopy (EGD) is the gold standard for the 
diagnosis, staging, and treatment of gastric cancer (Shah 
et al., 2013). EGD has a diagnostic accuracy of 95% and 
is the most common diagnostic test for initial evaluation 
(Mihaljevic, Friess, & Schuhmacher, 2012). Biopsies of 
suspicious areas have been shown to be of value in increas-
ing early detection of gastric tumors. Upper GI series has 
an accuracy of 75% and can demonstrate the extent of 
disease when obstructive symptoms or bulky tumors are 
present thereby preventing an upper endoscope passage for 
examination of the stomach (Hoda, Rodriguez, & Faigel, 
2009).

Practice guidelines from the NCCN (2013c; www.nccn 
.org/professionals/physician_gls/pdf/gastric.pdf)    recom-
mend the use of EUS, PET/CT, MRI, and laparoscopic 
techniques for clinical staging. The workup for newly iden-
tified gastric lesions should include CT or MRI. CT is the 
preferred mode of abdominal imaging and for preoperative 
staging. CT is relatively sensitive in detecting gastric wall 
infiltration, regional and distant lymph node abnormali-
ties, and liver and spleen extension or metastases. CT has 
an accuracy between 43% and 82% for tumor staging (Pan 
et al., 2013). PET/CT has 68% accuracy for preoperative 
staging (Atay-Rosenthal, Wahl, & Fishman, 2012). MRI 
can also assess for a local disease process as well as evaluate 
potential areas of spread.

http://www.nccn.org/professionals/physician_gls/pdf/gastric.pdf
http://www.nccn.org/professionals/physician_gls/pdf/gastric.pdf
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concomitant malabsorption; and impairments in wound 
healing and regeneration of skin appendages, resulting 
in, among other things, hair loss. Nausea and vomiting, 
anorexia, diarrhea, stomatitis, neutropenia, thrombocy-
topenia, peripheral neuropathy, fatigue, and shortness of 
breath are other common side effects.

Another strategy is chemotherapy given before surgery, 
known as neoadjuvant chemotherapy, which can shrink 
the gastric cancer for ease of resection (Liao, Yang, Peng, 
Xiang, & Wang, 2013). Downstaging of tumors preopera-
tively may make curative resection more feasible; however, 
a survival benefit was not demonstrated in this study.

Finally, true multimodal therapy for gastric cancer is the 
standard of care (Knight et al., 2013). This approach makes 
use of neoadjuvant chemotherapy to shrink the tumor, fol-
lowed by resection and lymphadenectomy with postoperative 
chemoradiotherapy. In patients with node-positive (T1 N1) 
and muscle-invasive (T2 N0) disease, postoperative chemo-
radiation therapy should be considered. Adjuvant external-
beam radiation therapy with combined chemotherapy has 
been evaluated in the United States (Chakravarthy et al., 
2012; Sherman et al., 2013). Clinical trials are ongoing and 
patients can contact the NCI for clinical trial enrollment 
(Bang et al., 2012).

Palliation with several combined chemotherapy agent 
groups (fluorouracil [5-FU], epirubicin, cisplatin [ECF]; 
epirubicin, oxaliplatin, and capecitabine [EOX]; cisplatin 
and 5-FU [CF]; docetaxel, cisplatin, and 5-FU; etoposide, 
leucovorin, and 5-FU [ELF]; 5-FU, doxorubicin, and metho-
trexate [FAMTX]) are recommended for Stage IV gastric 
carcinoma and have demonstrated a survival benefit (Lei  
et al., 2012).

Other biological therapies such as trastuzumab, cis-
platin, and either 5-FU or capecitabine can be used for 
patients with HER2-positive tumors. Targeted therapy uses 
drugs that attack specific abnormalities within cancer cells. 
Targeted therapy tends to have fewer severe side effects than 
standard chemotherapy agents (Smyth & Cunningham, 
2012). Endoluminal laser therapy, endoluminal stent place-
ment, or gastrojejunostomy can alleviate gastric obstruc-
tion. Additionally, radiation therapy can palliate bleeding, 
pain, and obstruction.

Current clinical practice guidelines for the diagnosis, 
treatment, and survival of gastric cancer are available from 
the NCCN (2013c; www.nccn.org/professionals/physician_
gls/pdf/gastric.pdf).

 n gallBlaDDer CanCer

Even though there have been many advances in the diagnosis 
and management of GI cancer, carcinoma of the gallbladder 
remains a rare and challenging tumor with a poor overall 
prognosis. Many of these tumors are not resectable at the 
time of presentation. Common symptoms that are caused 
by gallbladder cancer are jaundice, pain, and fever. The 
5-year survival rate is <5% in most reported series (Eggert 

advanced or metastatic cancers (Lee et al., 2009). In the 
United States, it is recommended that patients receive a gas-
trectomy, with adjacent lymph node removal, known as a 
D1 lymphadenectomy, with a goal to remove at least 15 
lymph nodes (Sano, 2013).

The standard surgical treatment in Japan has differed 
from that in Western countries. Japanese surgeons are gen-
erally more aggressive and have had very high success rates 
by doing a more extensive removal of the lymph nodes sur-
rounding the cancer, known as a D2 lymphadenectomy. 
The results of such surgery have yielded significant improve-
ments in long-term survival rates in Japanese populations, 
with reports of the 5-year survival rates for 2008 being 
92% for Stage I and 16% for Stage IV cancers (Isobe et 
al., 2011). Attempts to reproduce these results in Europe 
and the United States have been successful (Hanna, Boshier, 
Knaggs, Goldin, & Sasako, 2012). Recent studies demon-
strate that extended lymphadenectomy in gastroesophageal 
cancer resection is safe for Western patients and survival 
rates can be improved to achieve those comparable to rates 
seen in Japan (de Manzoni, Di Leo, & Verlato, 2012; Hanna 
et al., 2012; Kodera, 2013).

The radical nature of surgical gastrectomy for gastric 
cancer (whether Japanese or Western) is fraught with intra- 
and postoperative dangers. These are often long procedures 
associated with massive intra- and extracellular fluid shifts. 
Patients are frequently malnourished and compromised by 
pulmonary or cardiac abnormalities. In addition, many of 
these operations involve removal of the pylorus or pancreas, 
leaving the patient prone to dumping syndrome or postop-
erative diabetes (Kodera, 2013). Clearly, such treatment 
requires detailed preoperative discussion to ensure that the 
patient understands both the nature of the disease process 
and the risks of the surgical resection.

RaDioCHEmotHERaPEutiCs

Chemotherapy is used alone in patients with advanced gastric 
cancer to help relieve signs and symptoms. The use of chemo-
therapy in conjunction with surgery and adjuvant combina-
tion chemotherapy has shown some efficacy after curative 
resection. A systematic review of 22 randomized controlled 
trials, 13 meta-analyses, and two secondary analyses for-
mulated a clinical practice guideline with several recom-
mendations (Knight et al., 2013). Postoperative 5-FU-based 
chemoradiotherapy based on a Macdonald approach or peri-
operative ECF (epirubicin, cisplatin, fluorouracil) chemother-
apy based on the Cunningham/MAGIC (Medical Research 
Council Adjuvant Gastric Infusional Chemotherapy) 
approach was recommended for overall survival in patients 
with resectable gastric cancer. The overall survival was sig-
nificantly improved with the use of either postoperative 
chemoradiation (Macdonald approach) or perioperative ECF 
(MAGIC protocol), with both being acceptable standards of 
care in North America (Knight et al., 2013).

These agents affect all rapidly proliferating cell popu-
lations. This includes bone marrow suppression, with its 
immunocompromising effect; GI mucosal sloughing, with 

http://www.nccn.org/professionals/physician_gls/pdf/gastric.pdf
http://www.nccn.org/professionals/physician_gls/pdf/gastric.pdf
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 Histologically, more than 90% of gallbladder cancers 
are   adenocarcinoma (   Goldin &   Roa, 2009). Other  histo-
logical types include papillary  adenocarcinomas, which 
make up 6% of all types of  gallbladder    cancer (these tend 
to be  well differentiated and carry a more favorable  prog-
nosis); undifferentiated or  anaplastic  carcinoma;   squamous 
cell  carcinoma; and  adenocanthoma or mixed  adenosqua-
mous tumors (   Dutta,  2012). In general, papillary tumors 
are superfi cial lesions projecting into the lumen and are less 
likely to invade the  liver or spread to regional lymph nodes 
(   Dutta,  2012). In contrast, nodular tumors are more likely 
to infi ltrate early, invade the  liver, and metastasize to lymph 
nodes (   Dutta,  2012). Other rare tumors of the gallbladder 
include  carcinoid, melanoma,  lymphosarcoma, reticulum 
cell sarcoma,  fi brosarcoma,  rhabdomyosarcoma,  leiomyo-
sarcoma, and  pleomorphic cell sarcoma.

  Epidemiology

inCiDEnCE

Carcinoma of the gallbladder is the most common  biliary 
tract malignancy and the fi fth most common   GI    cancer 
(   Srivastava,   Srivastava,  Sharma, &   Mittal, 2011). In the 
United States,   10,310 new cases and 3,230 deaths from 
 gallbladder    cancer were estimated in 2013.  (  American 
   Cancer  Society, 2013). Gallbladder  carcinoma is an uncom-
mon and highly fatal malignancy. The  SEER database places 
the incidence of 1 to 2 cases per  100,000 population in the 
United States. The rate  for men in comparison to women  is 
1,260 men to 1,970 women  ( Randi et al., 2009;   Wang et al., 
2008). The frequency increases with age, an important risk 
 factor, and reaches a peak during the seventh and eighth 
decades of life, with the average age of  diagnosis  being 
above 73 years.  Seventy-fi ve percent of gallbladder  carci-
noma cases occur in people older than 65 years. Obesity  can 
increase the risk, as can certain cysts and abnormalities of 
the bile ducts  (   Lazcano-Ponce et al., 2001).

People from the  Andean area,  North  American 
Indians, and  Mexican  Americans have the highest inci-
dence rate of  gallbladder   cancer. In Europe the high-
est rates are found in  Poland, the  Czech Republic, and 
 Slovakia. Incidence rates in other regions of the world are 
relatively low. The highest mortality rates for  gallbladder 
   cancer are in   South America, 3.5 to 15.5 per  100,000 
among  Chilean  Mapuche Indians,  Bolivians, and  Chilean 
 Hispanics. Intermediate rates, 3.7 to 9.1 per  100,000, are 
from  Peru,  Ecuador,  Colombia, and  Brazil. Lower mortal-
ity rates are observed in  North America, with the excep-
tion of higher rates in  New Mexico  American Indians 
(11.3 per  100,000) and  Mexican  Americans  (   Lazcano-
Ponce et al., 2001).

EtioloGy

Although the exact etiology remains unclear, several fac-
tors are known to increase the risk of  gallbladder    cancer 
( Table 21.5). Of these, gallstones are the most common, 

et al., 2013). This dismal image, however, has been chang-
ing. Advances in   hepatobiliary  imaging have led to earlier 
 diagnosis and a better understanding of the pathology of 
 gallbladder    cancer, and aggressive  surgical intervention has 
led to improved  survival for many patients.

 anatomy,  Physiology,  and Pathology

The gallbladder is a distensible storage reservoir that allows 
bile acids to be delivered in a high concentration and con-
trolled manner to the duodenum for the  solubilization of 
dietary lipids. It is a  pear-shaped organ 5 to 12 cm long 
located in a  fossa on the undersurface of the  liver in a plane 
dividing the  liver into right and left lobes ( Figure 21.4). It is 
held to the  liver by a peritoneal covering and anatomically is 
composed of four parts:  fundus, corpus, infundibulum, and 
neck. The  fundus is the widest part of the gland and often 
reaches to the free anterior edge of the  liver, where it might 
contact the anterior abdominal wall near the lateral bor-
der of the right rectus muscle. The neck leads to the cystic 
duct, and when distended by a stone has the appearance of a 
 diverticulum known as  Hartmann’s pouch. The cystic duct 
runs from the neck of the gallbladder to the junction of the 
common hepatic duct and common bile duct.

The gallbladder is lined by a mucosa of columnar epi-
thelium, and the wall consists of mucosa, lamina  propria, 
tunica  muscularis, and  serosa.  Macroscopically,  gallbladder 
   cancer may appear as a nodule, a  polypoid mass, or a focal 
or dif fuse thickening of the gallbladder wall that may infi l-
trate the surrounding structures.

Esophagus

Common bile duct

Stomach

Spleen

Duodenum

Gallbladder

Liver

Pancreas

Small intestine

Large intestine

FiGuRE 21.4

Anatomy of the hepatobiliary tract.
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al., 2012; Miller & Jarnagin, 2008; Park, Kim, Choi, & 
Lee, 2010). In these patients, elective cholecystectomy is 
recommended.

Adjacent organ invasion is most commonly on the liver 
and usually presents at diagnosis as a biliary obstruction. 
Periportal and peripancreatic lymphadenopathy, hematog-
enous metastases, and peritoneal metastases are other areas 
of spread. The anatomic position of the gallbladder, and 
the vagueness and nonspecificity of symptoms, contribute 
to the late diagnosis. The poor prognosis is related to the 
advanced stage at diagnosis.

Diagnostic Criteria

There is no uniform staging classification for carcinoma 
of the gallbladder. Earlier studies used the Nevin system, 
which is based on the depth of invasion and the spread of 
tumor (Nevin, Moran, Kay, & King, 1976). A number of 
modifications of this staging system have been used, and 
it has been shown to have prognostic significance. Table 
21.6 shows the 5-year survival rates by TNM staging. 
More recently, the TNM classification, as outlined by the 
American Joint Committee on Cancer (AJCC, 2010d; Table 
21.7), has found wide acceptance, although alternative sys-
tems are still in use in Europe and Japan. In addition to 
depth of invasion and local spread, histological grade (based 
on degree of differentiation) has been found to be an impor-
tant determinant of survival. Virtually all long-term survi-
vors of gallbladder cancer have well-differentiated tumors. 
No classification system, however, correlates all aspects of 
gross and histological pathology into an ideal staging sys-
tem (Marsh et al., 2012).

History and Physical Examination

Most patients present with a variety of nonspecific diges-
tive complaints. The most common symptom is abdominal 
pain, and more than half of the patients present with either 

mainly because of the high prevalence in the general pop-
ulation. This association has been noted for many years, 
and most series report that more than 90% of patients 
with gallbladder cancer have coexistent chronic cholecys-
titis and cholelithiasis (McKnight & Patel, 2012). Despite 
this, there is no conclusive evidence that this is a cause-and-
effect relationship. In fact, only 1% of patients requiring 
a cholecystectomy for cholelithiasis have an unsuspected 
gallbladder cancer (Clemente et al., 2012). Prophylactic 
cholecystectomy, therefore, cannot be recommended for 
patients with asymptomatic gallstones, perhaps with one 
exception: patients with a calcified or “porcelain” gall-
bladder have a 12% to 60% risk of cancer and should be 
advised to undergo elective cholecystectomy (Furlan, Ferris, 
Hosseinzadeh, & Borhani, 2008).

Studies have suggested that patients with an anoma-
lous pancreaticobiliary duct junction, with or without a 
choledochal cyst, are at risk of gallbladder cancer (Lee 
et al., 2011). In addition, biliary excretion is a common 
mode of clearance of toxic metabolites. As a result, vari-
ous carcinogens have been suspected of causing biliary 
tract neoplasms. Although no gallbladder carcinogen 
has yet been identified in humans, animal studies suggest 
that methylcholanthrene, azotoluene, and nitrosamines 
can cause gallbladder cancer (Singh, Ansari, & Narayan, 
2012). Rubber-plant workers also appear to be at increased 
risk, as are those in the automobile, wood-finishing, and 
metal-fabricating industries (Boutros, Gary, Baldwin, & 
Somasundar, 2012).

Biliary tract malignancy has also been found to be more 
prevalent in patients with ulcerative colitis. Although the 
majority involve the bile ducts, as many as 12% originate in 
the gallbladder (Noda, Chiba, Toyama, & Konishi, 2009). 
Typhoid carriers appear to be at increased risk of all types 
of hepatobiliary carcinoma. Epidemiological studies have 
suggested a strong relationship between gallbladder cancer 
and obesity and estrogens (Stinton & Shaffer, 2012; Zhang 
et al., 2013); however, both of these factors are also associ-
ated with an increased incidence of gallstones. Finally, evi-
dence suggests that gallbladder adenomas, especially polyps 
larger than 1 cm, have a malignant potential (Lee, Yun, et 

TNM, Tumor–Node–Metastasis system.
Source: Data from American Cancer Society (2013).

stage 5-year surViVal rate (%)

0 80

I 50

II 28

IIIA 8

IIIB 7

IVA 4

IVB 2

taBle 21.6
five-year survival rates by tnM 
Classification

Source: Stinton and Shaffer (2012).

Cholelithiasis
Chronic cholecystitis
Calcified “porcelain” gallbladder
Choledochal cysts
Anomalous pancreatobiliary duct junction
Ulcerative colitis
Typhoid carriers
Obesity
Estrogens
Gallbladder polyps
Rubber plant, automobile, wood-finishing, and metal-fabricating 

work
Carcinogens (methylcholanthrene, azotoluene, nitrosamines)

taBle 21.5 risk factors for gallbladder Cancer
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the common bile duct or compression from involved peri-
choledochal lymph nodes and, less frequently, involvement 
of the liver.

DisEasE CouRsE anD PRoGnosis

The 5-year survival rate of gallbladder cancer patients diag-
nosed at or before Stage I is more than 50% (American 
Cancer Society, 2013). As with most intra-abdominal can-
cers, the pattern of spread may be hematogenous, lym-
phatic, direct extension, or peritoneal seeding. Spread to 
adjacent organs is most common and usually involves the 
liver and other surrounding structures such as the duode-
num, colon, and anterior abdominal wall. The common 
hepatic duct is frequently involved by direct extension, par-
ticularly with tumors originating in the neck of the gallblad-
der or Hartmann’s pouch. In this way, gallbladder cancer 
can closely mimic the clinical and radiological features of 
hilar bile duct tumors (Khan et al., 2012). Lymphatic spread 
occurs early and follows the lymphatics to the lymph nodes 
around the cystic duct, common hepatic duct, common bile 
duct, and pancreatic duodenal region. Between 25% and 
75% of patients have lymph node metastases at the time of 
presentation (Khan et al., 2012). Distant hematogenous and 
intraperitoneal spread is rare and is usually seen only in the 
late stages of disease.

The majority of patients with carcinoma of the gall-
bladder have advanced unresectable disease at the time of 
presentation. As a result, fewer than 5% of all patients are 
alive after 5 years. However, results are much better when 
survival is evaluated according to tumor stage (Boutros et 
al., 2012; see Tables 21.6 and 21.7).

Diagnostic studies

Because of the nonspecific clinical features, preoperative 
diagnosis is relatively rare, and most patients present with 
advanced unresectable disease. With the exception of jaun-
dice, no specific physical findings or laboratory abnormali-
ties are present. Blood tests for bilirubin, albumin, alkaline 
phosphatase, aspartate aminotransferase (AST), alanine 
aminotransferase (ALT), and gamma-glutamyl transpepti-
dase (GGT) can be abnormally high and are so in liver or 
gallbladder disease.

Tumor markers such as CEA and CA 19-9 are high 
especially in advanced disease. CA 242 is particularly useful 
in differentiating malignant from benign biliary disorders 
with a specificity of 84%; CA125 and alpha-fetoprotein 
(AFP) are nonspecific and have not been helpful in diagnosis 
(Dutta, 2012). However, with the use of imaging techniques, 
combined with a high index of suspicion, preoperative diag-
nosis can be achieved in many patients. Ultrasonography, 
CT, MRI, cholangiography, and angiography have all been 
used to evaluate gallbladder carcinoma.

High-resolution ultrasonography (HRUS) has increased 
the accuracy and sensitivity in detecting gallbladder cancer 
and may detect the disease at an early and potentially cur-
able stage (Joo et al., 2013; Miller & Jarnagin, 2008). It 

PriMary tuMor (t)

TX
T0
Tis
T1

T1a
T1b

T2 

T3 
 
 

T4

Primary tumor cannot be assessed.
No evidence of primary tumor.
Carcinoma in situ.
Tumor invades lamina propria or muscular layer.
Tumor invades lamina propria.
Tumor invades muscular layer.
Tumor invades perimuscular connective tissue; no exten-

sion beyond serosa or into liver.
Tumor perforates the serosa (visceral peritoneum) and/

or directly invades the liver and/or one other adjacent 
organ or structure, such as the stomach, duodenum, 
colon, pancreas, omentum, or extrahepatic bile ducts.

Tumor invades main portal vein or hepatic artery or 
invades at least two extrahepatic organs or structures.

regional lyMPh noDes (n)

NX
N0
N1 

N2

Regional lymph nodes cannot be assessed.
No regional lymph node metastasis.
Metastases to nodes along the cystic duct, common bile 

duct, hepatic artery, and/or portal vein.
Metastases to periaortic, pericaval, superior mesenteric 

artery, and/or celiac artery lymph nodes

Distant Metastasis (M)

M0
M1

No distant metastasis.
Distant metastasis.

anatoMiC stage anD PrognostiC grouPs

taBle 21.7
american Joint Committee on Cancer 
staging of gallbladder Cancer

stage t n M

0 Tis N0 M0

I T1 N0 M0

II T2 N0 M0

IIIA T3 N0 M0

IIIB T1–3 N1 M0

IVA T4 N0–1 M0

IVB Any T
Any T

N2
Any N

M0
M1

Source: American Joint Committee on Cancer (AJCC, 2010d).

biliary pain or acute cholecystitis. Nausea, vomiting, weight 
loss, jaundice, fever, severe itching, and black tarry stools 
are other common symptoms. The majority of patients 
had symptoms for 6 months or less before presentation. A 
right upper quadrant mass may be apparent and is usually 
tender. The jaundice is accompanied by pain in the major-
ity of cases. The presence of a palpable gallbladder repre-
sents advanced disease, as do malaise, anorexia, fever, and 
weight loss. Jaundice is most often caused by invasion of 
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invasive procedure and biopsies can be obtained in addition 
to placing a stent into the biliary duct to keep it patent. A 
PTC is used if an ERCP cannot be performed.

treatment options, Expected outcomes,  
and Comprehensive management

suRGiCal REsECtion

The most effective therapy for cancer of the gallbladder is 
surgical resection of the primary tumor and areas of local 
extension (Dutta, 2012). Unfortunately, fewer than 25% 
of patients have resectable lesions (D’Hondt et al., 2013). 
Palliative surgery is used when the tumor is unresectable, 
to relieve pain, correct an obstruction of the bile ducts, or 
prevent complications.

If the disease is limited to the mucosa, cholecystectomy 
is adequate therapy, and survival rates approach 100% 
(Yi et al., 2013). This stage of disease is most often found 
incidentally at the time of cholecystectomy for benign bili-
ary disease. If the cancer is at a very early stage (T1a) and 
is completely removed, then no further therapy is recom-
mended, as long as the cystic duct margin is not involved 
and the disease is limited to the mucosa (Dutta, 2012).

For more invasive lesions, therapy is less well defined. 
Tumors infiltrating beyond the mucosa require more than 
simple cholecystectomy. A radical or extended cholecystec-
tomy has become standard in many centers. This procedure 
includes segmental resection of the liver with regional lymph-
adenectomy. Patients with disease limited to the mucosa, 
muscularis, or subserosa can achieve 5-year survival rates 
of 50% to 80% (American Cancer Society, 2013; Dutta, 
2012). Even with serosal involvement, extended cholecys-
tectomy provides a survival advantage of approximately 
30% over simple cholecystectomy without increased mor-
tality (Dutta, 2012). This operation should be the procedure 
of choice for all preoperatively recognized and resectable 
gallbladder cancers.

When tumor extends beyond the confines of the gall-
bladder, it remains unclear how extensive a resection should 
be performed. There have been a few reports of long-term 
survivors after hepatic resection or hepatopancreaticoduo-
denectomy for advanced gallbladder cancer. The morbid-
ity and mortality rates are high, and these procedures are 
indicated only in a very select group of patients (Sakamoto 
et al., 2013).

Palliation

Although radical surgery appears an attractive proposition 
for localized disease, most patients present with advanced 
disease that cannot be resected with clear margins. Palliation 
thus becomes the goal of therapy, with the administration of 
adjuvant chemotherapy in all patients with advanced gall-
bladder cancer (Dutta, 2012). A variety of chemotherapeu-
tic agents have been used for the treatment of gallbladder 
cancer. Common side effects with patients receiving che-
motherapy for gallbladder cancer are hair loss, stomatitis, 

detects features associated with gallbladder cancer, such 
as stones, liver metastases, retroperitoneal node enlarge-
ment, and dilated bile ducts. Ultrasonography can also 
show specific anatomical features such as a complex mass 
filling the gallbladder lumen, marked wall thickening, a 
polypoid or fungating mass, and direct invasion of the 
liver, which may suggest the correct diagnosis. In several 
series, ultrasonography has shown great diagnostic accu-
racy (Joo et al., 2013; Konstantinidis et al., 2012; Miller 
& Jarnagin, 2008), and it should be routinely performed 
in the investigation of gallbladder disease when carcinoma 
is suspected. EUS can provide detailed images of the gall-
bladder because the gallbladder has close proximity to the 
duodenum. EUS has been helpful in evaluating penetra-
tion, staging, and extension of regional disease (Kim et 
al., 2012). EUS has 100% accuracy in staging gallbladder 
tumors in situ (Tis): 76% for T1, 85% for T2, and 93% 
for T3–4 (Dutta, 2012).

CT can also be used to assess gallbladder abnormali-
ties. It may demonstrate an intra-abdominal mass, a mass 
replacing the gallbladder, or a mass extending outside of it. 
Spiral CT can demonstrate invasion of the adjacent liver, 
bile duct wall thickness, and hilar vessels, which is impor-
tant for staging (Dutta, 2012; Valls, Ruiz, Martinez, & 
Leiva, 2013).

MRI can also be used to diagnose gallbladder cancer. 
MR cholangiography and vascular enhancement techniques 
can be used to assess the resectability of invasive cancers 
(Dutta, 2012; Valls et al., 2013).

Selective angiography and CT portography have been 
reported to have high diagnostic accuracy and may pro-
vide information regarding tumor resectability (Singh & 
Facciuto, 2012). Local extension may be visualized and 
hepatic arterial or portal vein encasement may be confirmed. 
This information, however, may be provided by spiral CT 
and MRI without the need for an invasive technique.

Intravenous cholangiography and oral cholecystogra-
phy have a very limited place in the assessment of hepato-
biliary disease. Percutaneous transhepatic cholangiography 
(PTC) and endoscopic retrograde cholangiopancreatogra-
phy (ERCP), however, may be of value in detecting gall-
bladder cancer (Dutta, 2012; Valls et al., 2013). Biliary 
ductal anatomy can be visualized and operative procedures 
planned accordingly.

If radiological studies suggest that a gallbladder cancer 
is present and surgically resectable, preoperative establish-
ment of a tissue diagnosis is not required. However, if resec-
tion is not possible, tumor biopsy will be needed to plan 
nonoperative methods of palliation. Cytological examina-
tion of bile or of brushings of obstructed ducts has a low 
yield. Ultrasound- or CT-guided biopsy will usually be suc-
cessful, and laparoscopic biopsy has been found helpful in 
establishing a diagnosis and confirming the stage of disease 
(Miller & Jarnagin, 2008). Laparoscopic cholecystectomy 
should not, however, be used as a means of removing a gall-
bladder with cancer.

Magnetic resonance cholangiopancreatography (MRCP) 
is a noninvasive test to image the bile ducts. ERCP is an 
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it carries a high mortality rate. Liver cancer is the third 
leading cause of cancer mortality worldwide, with an 
annual death toll of approximately 700,000 (Schwabe 
& Wang, 2011). Early detection is key because primary 
cancers quickly disseminate within the liver. Liver cancer 
is frequently associated with cirrhosis and has a relative 
5-year survival rate of about 15% (Siegel, Naishadham, 
& Jemal, 2013).

anatomy, Physiology, and Pathology

The liver is the largest organ in the body (Figure 21.4). 
Because its parenchymal cells filter all circulating blood, 
it is one of the most common sites of metastatic cancer. 
It is divided into right and left functional lobes, and fur-
ther divided into segments that consist of thousands of tiny 
blood-filtering lobules. Inferiorly are the major blood ves-
sels, including the portal vein and hepatic artery, the lym-
phatic vessels, bile duct, and gallbladder. The liver produces 
bile, cholesterol, digestive enzymes, and complex proteins. 
It metabolizes many pharmaceutical agents and alcohol and 
stores vitamins A, B, D, E, and K. The hepatic duct is the 
excretory channel of the liver. The junction of the cystic 
and hepatic ducts forms the common bile duct, which enters 
the duodenum at the ampulla of Vater. Bile is stored in the 
gallbladder until it is needed in the intestine for digestive 
purposes. The liver secretes approximately 800 to 1,000 mL 
of bile in 24 hours.

Hepatocellular carcinoma (HCC) accounts for 80% of 
liver cancers; it is the most common type worldwide, mostly 
caused by hepatitis B and C infection, but relatively uncom-
mon in the United States (El-Serag, 2011). HCC is associated 
with 50% to 80% of cirrhosis development. Approximately 
10% to 20% of primary liver cancers are intrahepatic chol-
angiocarcinomas (bile duct cancer). Hepatic adenomas and 
focal nodular hyperplasia (FNH) tumors are benign and 
more common in women than in men (American Cancer 
Society, 2013). Other rare types of primary liver cancer 
include angiosarcomas, hepatoblastomas, and sarcomas. 
Hepatoblastoma is a highly curable tumor that occurs in 
children. Primary liver cancer metastasizes most commonly 
to the regional lymph nodes, lungs, bones, adrenal glands, 
and brain.

Epidemiology

According to SEER cancer statistics, from 2006 to 2010, 
the median age at diagnosis for cancer of the liver and intra-
hepatic bile duct was 63 years (Howlader et al., 2012). In 
the United States, Asian Americans and Pacific Islanders 
have the highest rates of liver cancer, followed by American 
Indians/Alaska Natives, Hispanics/Latinos, African 
Americans, and Whites. In the United States, risk factors 
for liver cancer are liver cirrhosis, nonalcoholic fatty liver 
disease, and obesity (Howlader et al., 2012). Primary liver 
cancer in the United States has a rising incidence. Globally, 
incidence and mortality rates have been steadily climbing 

anorexia, nausea, vomiting, diarrhea, neutropenia, throm-
bocytopenia, and fatigue.

Radiation therapy has been used in patients with 
both resected and unresectable disease. Although external 
beam radiotherapy may help to reduce pain or relieve bili-
ary obstruction, no survival advantage has been reported. 
Intraoperative radiotherapy and/or brachytherapy in com-
bination with resection or external beam radiotherapy have 
been used as adjuvant therapy.

Radiation therapy in combination with chemotherapeu-
tic radiosensitizing agents can also be used to treat advanced 
disease, especially if the cancer does not respond to stan-
dard chemotherapy agents. Chemoradiation is a combina-
tion of radiation therapy with chemotherapy agents such 
as 5-FU or capecitabine that can make the radiation more 
effective. These two chemotherapeutic agents are given with 
radiation therapy and are better tolerated with combined 
modalities. One study found that combining gemcitabine 
and cisplatin may help people live longer than getting gem-
citabine alone. A multi-institutional, randomized, Phase III 
study (NCT01149122) of advanced biliary cancers evalu-
ated the benefit of chemotherapy (gemcitabine and oxali-
platin) in combination or without erlotinib but did not meet 
the end point for improvement in overall survival and pro-
gression-free survival (Lee, Park, et al., 2012). For advanced 
disease, chemotherapy improves quality of life and survival, 
and gemcitabine with cisplatin represents the standard of 
care (Caldow Pilgrim, Groeschl, Quebbeman, & Gamblin, 
2013). Numerous clinical trials continue to evaluate the 
effects of immunogenic chemotherapeutic agents on sur-
vival (Vacchelli et al., 2013).

Many patients present with biliary obstruction caused 
by extrahepatic duct compression from direct extension of 
tumor or by lymph node metastases. If unresectable disease 
is found at the time of surgery, a biliary bypass procedure 
can produce effective palliation. A nonoperative approach, 
with either transhepatic or endoscopic stenting, can relieve 
jaundice and may be the preferred choice when there are 
excessive operative risks.

Current clinical practice guidelines for diagnosis, treat-
ment, and survival of gallbladder cancer are available from 
the NCCN (2013d; www.nccn.org/professionals/physician_
gls/pdf/hepatobiliary.pdf).

 n PriMary liVer CanCer

The American Cancer Society (2013) estimates that 
30,640 adults (22,720 men and 7,920 women) in the 
United States were diagnosed in 2013 with primary liver 
cancer. Approximately 21,670 deaths (14,890 men and 
6,780 women) occurred in 2013 in the United States from 
this disease. Liver cancer is the fifth most common cause 
of cancer death in the United States among men, and 
ninth most common cause of cancer death among women. 
Although primary liver cancer is relatively uncommon in 
the United States, it is a serious health problem because 

http://www.nccn.org/professionals/physician_gls/pdf/hepatobiliary.pdf
http://www.nccn.org/professionals/physician_gls/pdf/hepatobiliary.pdf
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in the last 2 decades. Nearly 85% of liver cancers occur in 
less-developed countries, with China accounting for more 
than 50% (Jemal et al., 2011). South Africa and Asia, par-
ticularly China and Korea, have the highest incidence rates 
of primary liver cancer (Jemal et al., 2011).

Worldwide, the most common risk factor for liver can-
cer is chronic (long-term) infection with hepatitis B virus or 
hepatitis C virus. These infections can lead to cirrhosis of the 
liver and are responsible for making liver cancer the most 
common cancer in many parts of the world (Jemal et al., 
2011). Aflatoxin, a toxin produced by molds found in nuts, 
grains, or foods grown in contaminated soils, is a chemical 
compound believed to play a role in the etiology of primary 
liver cancer (Liu, Chang, Marsh, & Wu, 2012). The inci-
dence of HCC is also linked to the use of birth-control pills 
and anabolic steroids, blood group B, and hepatic adenoma 
(Hannaford & Iversen, 2013). Occupational exposure to 
vinyl chloride has also been identified as a risk factor for 
HCC (Kumar, Balachandar, et al. (2013).

HCC is more common in men compared to women, 
with a 3:1 ratio. The median age of diagnosis is 60 years. 
Asians in the United States have a risk approximately eight 
times higher than Whites. Studies do not support a genetic 
basis for HCC susceptibility. Increasing age is associated 
with HCC, although more significant is the chronicity of 
the hepatitis B infection or cirrhosis. Liver cancer diagnosed 
at an early stage, which is about 40% of the population, 
has a 5-year survival rate of 28%. Locally advanced liver 
cancer spreading to surrounding tissues or organs and/or 
the regional lymph nodes has a 5-year survival rate of about 
10%. When liver cancer metastasizes to distant organs or 
parts of the body the 5-year survival rate decreases to 3% 
(American Cancer Society, 2013).

Diagnostic Criteria

The diagnosis of primary liver cancer is made histologically. 
Staging of liver cancer is shown in Table 21.8.

History and Physical Examination

The diagnosis of primary liver cancer should be suspected 
if a patient presents with weight loss, fatigue, anorexia, 
malaise, right upper quadrant abdominal pain, jaundice, 
abdominal mass, and ascites or other evidence of portal 
hypertension (American Cancer Society, 2013). On physical 
examination, firm nodular hepatomegaly, a hepatic rub, or 
an arterial bruit in the right upper quadrant may be found. 
An enlarged, tender liver can be additionally palpated with 
ascites, jaundice, or muscle wasting contributing to a poor 
prognosis. Five percent of patients present with pulmonary 
metastasis, which is the most common site of metastatic dis-
ease, and many patients have metastatic disease at the time 
of diagnosis. HCC should be considered when patients with 
known cirrhosis develop signs such as unexplained clini-
cal deterioration accompanied by changes in liver enzymes, 
pain, or fever.

PriMary tuMor (t)

TX
T0
T1
T2 

T3a
T3b 

T4

Primary tumor cannot be assessed.
No evidence of primary tumor.
Solitary tumor without vascular invasion.
Solitary tumor with vascular invasion or multiple tumors 

none more than 5 cm.
Multiple tumors more than 5 cm.
Single tumor or multiple tumors of any size involving a 

major branch of the portal or hepatic vein(s).
Tumor(s) with direct invasion of adjacent organs other 

than the gallbladder or with perforation of the visceral 
peritoneum.

regional lyMPh noDes (n)

NX
N0
N1

Regional lymph nodes cannot be assessed.
No regional lymph node metastasis.
Regional lymph node metastasis.

Distant Metastasis (M)

MX
M0
M1

Presence of distant metastasis cannot be assessed.
No distant metastasis.
Distant metastasis.

anatoMiC stage anD PrognostiC grouPs

taBle 21.8
american Joint Committee on Cancer 
staging of liver Carcinoma

stage t n M

I T1 N0 M0

II T2 N0 M0

IIIA T3a N0 M0

IIIB T3b N0 M0

IIIC T4 N0 M0

IVA Any T N1 M0

IVB Any T Any N M1

Source: American Joint Committee on Cancer (AJCC, 2010e).

Diagnostic studies

Liver function tests evaluate liver activity by assessing the 
degree of functional impairment. They are not definitive 
diagnostic tools but can alert the clinician to a possible 
tumor or other liver disease. Occasionally, liver function 
tests may produce normal results despite the presence of 
significant lesions. Alkaline phosphatase, AST, and ALT are 
three enzymes whose levels are abnormal in hepatic disease. 
AST is present in the liver, myocardium, skeletal muscles, 
kidney, and pancreas; levels can be elevated if any of these 
organs is injured. ALT is more significantly applicable to 
evaluation of liver disease because of its high hepatic con-
tent. Elevated levels of ALT and lactic dehydrogenase can 
be indicative of hepatocellular damage and should prompt 
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to exclude pulmonary metastases. Laparoscopic evaluation 
can detect metastatic disease. Biopsies can be taken during 
a laparoscopy, by fine-needle aspiration where cells can be 
removed using a thin needle inserted into the tumor, or by 
core biopsy (El-Serag, 2011).

The use of all these liver imaging studies and laboratory 
tests does not increase the accuracy of diagnosis and can 
needlessly increase the expense associated with diagnosis 
(Gish & Finn, 2013). Consideration for radiological stud-
ies should be based on cost-effective, appropriate clinical 
judgment.

As previously stated, metastatic liver disease from 
another primary tumor is more common than primary 
liver cancer. It is critical to ascertain if the lesion is a pri-
mary liver tumor or a metastasis from another primary site. 
Histological diagnosis is the key to planning treatment.

treatment options, Expected outcomes,  
and Comprehensive management

Early diagnosis, prompt treatment, optimizing quality of 
life, and limiting disability are the goals for patients with 
HCC. The tumor is difficult to detect and proliferates 
rapidly; although treatment options are improving, they 
remain suboptimal. Surgical excision is the only known 
curative treatment. Survival rates are higher for patients 
who can have a surgical resection, with an overall 5-year 
survival rate of more than 70% (Gish & Finn, 2013). 
Early-stage liver cancers treatable with a liver transplant 
increase the 5-year survival rate to about 60% to 75% 
(Gish & Finn, 2013). Tumor location and size, histologic 
type, metastatic disease, and the general physical health 
of the patient must be considered when planning surgi-
cal intervention, which varies from segmental resection to 
trisegmental resection of the liver. Criteria that preclude 
surgery are listed in Table 21.9. If the primary tumor is a 
solitary mass without evidence of regional lymph node or 
distant metastases, or cirrhosis, surgery may be an option. 
The major complications of hepatic resection include hem-
orrhage, sepsis, biliary fistula, subphrenic abscess, pneu-
monia, portal hypertension, and coagulopathy (Golse et 
al., 2012). Anemia, fluid and electrolyte status, and coagu-
lation status should be corrected or optimized before sur-
gery. Obviously, a total hepatectomy can be done only in 
the setting of liver transplant.

further studies. Bilirubin is an orange bile pigment produced 
by the breakdown of hemoglobin and excreted by liver cells. 
Failure of liver cells to excrete bile or bile duct obstruction 
can cause an increased amount of bilirubin in body fluids 
and thus lead to obstructive jaundice. In late liver disease, 
coagulopathies may occur from decreased synthesis of 
prothrombin.

Serum alkaline phosphatase is present in many tissues, 
and levels may be increased in many conditions not asso-
ciated with liver disease. Levels are increased in bile duct 
obstruction, parenchymal disease, and liver mass lesions. 
GGT increases in serum with hepatobiliary disease and also 
after myocardial infarction, in neuromuscular disease, and 
during ingestion of ethanol. GGT may be useful to identify 
the source of an alkaline phosphatase increase but offers no 
clear advantage over the other available tests (Mukherjee &  
Gollan, 2008). The plasma membrane 5′-nucleotidase may 
also help identify the source of elevated serum alkaline 
phosphatase activity (Mukherjee & Gollan, 2008).

If HCC is suspected, AFP is a useful marker, especially if 
the patient has a cirrhotic liver or hepatitis B. Although no 
screening tests are routinely performed in the United States, 
in high-risk populations, ultrasound and AFP are useful to 
detect liver tumors. AFP levels are not specific and should 
not be used solely for surveillance of HCC. AFP levels can 
be elevated in 50% to 70% of those with HCC, and the 
increase is frequently proportional to the size or rapidity of 
growth of the tumor. A transient increase in AFP may also 
occur in benign chronic liver diseases such as cirrhosis (Gish 
& Finn, 2013). Ultrasound can detect small lesions and is a 
valuable screening tool in regions with high incidence rates 
of HCC.

Hepatic arteriography is helpful to confirm a liver lesion 
and to determine the extent of disease, particularly por-
tal or arterial involvement. CT with intravenous contrast 
can define the tumor, assess the presence of extrahepatic 
disease, and detect lesions as small as 1 cm. CT can also 
differentiate among fatty, cystic, and solid lesions. MRI is 
useful to detect vascular lesions such as hemangioma (hem-
angiomas are benign vascular tumors that need no further 
intervention unless they bleed or cause a mass effect). CT 
and MRI scans can measure the tumor’s size and document 
the relationship of the tumor to the hepatic and portal veins 
(El-Serag, 2011).

Ultrasound-guided percutaneous needle biopsy can 
provide a histological verification of diagnosis in patients 
without coagulopathy. A needle biopsy is contraindicated 
if hemangioma is suspected. If a biopsy is obtained, it can 
be pathologically examined and stained for glypican-3, heat 
shock protein 70, and glutamine synthetase. HCC is con-
firmed if two of these three markers are positive (Gish & 
Finn, 2013).

CT with arterial portography is the best method to 
study liver lesions. A contrast medium is injected into the 
superior mesenteric artery or the splenic artery, and when 
it has entered the portal system, delayed images are taken. 
The sensitivity of this test is reported to be as high as 97% 
(Parikh & Taouli, 2013). A chest x-ray should be performed Source: Jelic and Sotiropoulos (2010).

 n Lung, bone, or lymph node metastases
 n Multiple tumor nodules in both lobes of liver
 n Ascites with tumor cell seeding in the peritoneum or cirrhosis
 n Tumor extension or obstruction of the common bile duct
 n  Inferior vena cava involvement or retrograde intraluminal growth 
to the portal vein bifurcation

taBle 21.9
Criteria for unresectability of liver 
Carcinoma
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be asked about jaundice, itching, nausea, vomiting, pain 
(abdominal or bone), urine color, bleeding, dyspnea, cough, 
and bowel function. The abdomen should be assessed for 
masses, organomegaly, and ascites. The lungs should also be 
assessed. Alkaline phosphate and bilirubin levels and a com-
plete blood count should be obtained every 3 months (sooner 
if the patient is symptomatic) because biliary obstruction 
may indicate recurrence. A hepatobiliary ultrasound and 
AFP assessment should be added at 6-month intervals (Gish 
& Finn, 2013).

There is no standard therapy for patients with advanced 
metastatic liver cancer other than treating symptomology and 
palliation. One targeted therapy agent known as sorafenib, 
a multikinase inhibitor, is the best and only treatment option 
approved for patients with advanced-stage HCC. Sorafenib 
was established as the standard of care for HCC patients 
based on the SHARP (Sorafenib Hepatocellular Carcinoma 
Assessment Randomised Protocol) trial, a large, random-
ized, placebo-controlled, Phase III study (Gish & Finn, 
2013). Clinical trials with new biological agents, antitumor 
drugs, or combinations of existing drugs, radiosensitizers, 
and radiation therapy can be considered.

Current clinical practice guidelines for the diagnosis, 
treatment, and survival of liver cancer are available from the 
NCCN (2013d; www.nccn.org/professionals/physician_gls/
pdf/hepatobiliary.pdf).

 n PanCreatiC CanCer

The American Cancer Society (2013) estimates that in 
2013 there were 45,220 new cases of pancreatic cancer and 
38,460 deaths from pancreatic cancer in the United States. 
The incidence of pancreatic cancer has increased in the last 
few decades. Pancreatic cancer ranks as the fourth leading 
cause of cancer death in the United States (American Cancer 
Society, 2013). Pancreatic cancer has a high mortality rate. 
The etiology is not known, but there are several predispos-
ing risk factors. Pancreatic cancer affects men and women 
equally, especially after the age of 45 years. The primary 
factors that influence prognosis are the tumor localization 
and complete resectability of the tumor. If the tumor has 
locally advanced to lymph nodes or other organs or has dis-
tantly metastasized, prognosis will be poor (Jemal, Simard, 
Xu, Ma, & Anderson, 2013). Pancreatic cancer is difficult 
to detect and diagnose because of the anatomic location 
of the pancreas and the absence of symptoms until late in 
the course of the disease. Detection of pancreatic cancer is 
difficult because the pancreas is obscured by other intra-
abdominal organs and it is not clearly visualizable on imag-
ing studies.

anatomy, Physiology, and Pathology

The anatomy of the pancreas is described in Chapter 24, 
“Pancreatitis: Acute and Chronic.” Pancreatic cancer can 
be exocrine or endocrine depending on which part of the 

Patients with localized tumors that are unresectable due 
to location in the liver, concomitant medical considerations 
such as cirrhosis, or other patient issues, may be candidates 
for chemoembolization, cryosurgery, percutaneous ethanol 
injection, or radiofrequency ablation for cancers smaller 
than 5 cm (Gish & Finn, 2013).

Because of its multifocal nature, association with 
chronic liver disease, and frequent postresectional recur-
rence incidence, nonsurgical modalities are important in 
the management of these patients. Liver transplantation 
is a curative option for localized unresectable heptomas. 
Many patients with primary liver cancer are not candi-
dates for surgery, and chemotherapy or biological ther-
apy is the treatment of choice to offer symptomatic relief 
by arresting tumor growth. Systemic chemotherapy has 
provided poor results in patients with HCC. Sorafenib, 
a biological agent, can be used for locally advanced and 
advanced HCC extending beyond the liver (Bruix & 
Sherman, 2011). Intra-arterial (via the hepatic artery) 
infusions of cytotoxic drugs can deliver highly concen-
trated agents directly into the tumor. Studies have com-
pared the use of single or multiple chemotherapeutic 
agents. Intra-arterial doxorubicin, alone or in conjunc-
tion with other agents, has produced the best response 
rates (Gish & Finn, 2013). Technical complications can 
arise with placement of these catheters, and complica-
tion rates vary depending on the expertise of the surgi-
cal team and arterial anatomy. Angiography of the liver 
vasculature greatly assists the proper placement of these 
catheters. Percutaneous injection of ethanol and arterial 
chemoembolization offer a 3-year survival rate of 40% to 
50% (Gish & Finn, 2013).

Chemotherapy and external beam radiation therapy 
have been used to shrink tumors prior to resection (Bruix 
& Sherman, 2011). The primary intra-arterial agents stud-
ied include doxorubicin, 5-FU, mitomycin C, and cisplatin 
(Gish & Finn, 2013). The use of effective antiemetics in 
conjunction with relaxation therapy can enhance the com-
fort of patients receiving emetogenic chemotherapy.

The role of radiation therapy alone is limited but can 
facilitate pain relief in some patients as a palliative mea-
sure. Radiation therapy in combination with targeted ther-
apy agents and the role of stereotactic body radiotherapy 
(SBRT), a potentially ablative radiation strategy of high-
dose radiation given in five or fewer fractions, for liver can-
cer is being evaluated (Hong, 2013). Distraction techniques, 
rhythmic breathing exercises, or imagery with appropriate 
analgesics may reduce pain perception. Jaundice is preva-
lent among patients with liver disease, and efforts should be 
made to reduce pruritus by avoiding the use of deodorant 
or perfumed soaps and detergents. Antihistamines can be 
administered to help reduce itching, but the most effective 
way to control the itching is by resolving the jaundice by 
improved liver function (if possible), resolution of ductal 
obstruction, or diversion of bile by stenting.

After treatment, surveillance by complete history and 
physical examination should be done at a minimum of 
3-month intervals (Gish & Finn, 2013). Patients should 

http://www.nccn.org/professionals/physician_gls/pdf/hepatobiliary.pdf
http://www.nccn.org/professionals/physician_gls/pdf/hepatobiliary.pdf
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the patient is a heavy smoker, the level of suspicion should 
be doubled (Cascinu et al., 2010). Staging of pancreatic can-
cer is listed in Table 21.11.

History and Physical Examination

The diagnosis of pancreatic cancer is usually made late in the 
course of the disease because there are usually no signs and 
symptoms until then; when present, the symptoms are often 
vague. Several weeks or months may pass before a diagnosis 
is established. Physical signs may include jaundice, abdomi-
nal mass, epigastric tenderness, palpable gallbladder, and 
hepatomegaly (Cascinu et al., 2010; NCCN, 2013e). About 
half of the patients lack physical findings except weight loss 
and an insidious onset of abdominal or back pain. A sudden 
onset of atypical diabetes with a rapid progression to insulin 
dependence could be a clue to the possibility of a pancre-
atic lesion (Pannala, Basu, Petersen, & Chari, 2009). Other 
signs that indicate progression of pancreatic cancer include 
abdominal or back pain that is aggravated by lying flat and 
worse at night, dark urine, clay-colored stool, fatigue, and 
depression.

Diagnostic studies

Once the suspicion of pancreatic cancer is raised, confirma-
tion should be attempted by abdominal ultrasound to eval-
uate extrahepatic biliary ductal dilatation and to assess the 
pancreatic head and liver. Abdominal ultrasound is rela-
tively inexpensive, readily available, and useful for diagnos-
ing obstructive jaundice. Helical or spiral CT scans, MRI, 
EUS, and laparoscopy are used to aid in the diagnosis, stag-
ing, and determination of resectability of pancreatic cancer. 
Asymptomatic high-risk patients, those with first-degree 
relatives with pancreatic cancer, should be screened with 
EUS at least once, yet more evidence is needed to define the 
age and interval of the screenings (NCCN, 2013e). Thin-
section, contrast-enhanced CT or MRI are the studies of 
choice to assess the extent of disease, and to determine if 
the tumor is considered operable (NCCN, 2013e). With 

pancreas is affected: the part that makes digestive substances 
(exocrine), or the part that makes insulin and other hor-
mones (endocrine). Most (95%) pancreatic tumors develop 
in exocrine parenchyma as ductal adenocarcinoma (Jemal, 
Siegel, Xu, & Ward, 2010). Pancreatic ductal adenocarci-
noma is the fourth leading cause of cancer-related deaths 
in the United States (Jemal et al., 2010). Usually ductal 
adenocarcinoma occurs in the head of the pancreas, but it 
may arise throughout the organ. Exocrine pancreatic can-
cer is rarely curable and has an overall 5-year survival of 
<6%, with a median survival of 4 to 6 months (Hidalgo, 
2010; Siegel et al., 2013). Rarely (5%), islet cell carcinoma 
develops as a functioning insulinoma or as a nonfunction-
ing carcinoma (Sadaria, Hruban, & Edil, 2013). Other rare 
pancreatic tumors include cystadenocarcinoma (mucinous), 
adenosquamous carcinoma, and solid microglandular 
carcinoma.

Epidemiology

According to SEER cancer statistics, from 2006 to 2010, the 
median age at diagnosis for cancer of the pancreas was 71 
years. The overall 5-year relative survival for 2003 to 2009 
from 18 SEER geographic areas was 6.0%. Five-year rela-
tive survival values by race and sex were 5.6% for White 
men, 6.4% for White women, 5.2% for Black men, and 
5.7% for Black women (Howlader et al., 2012). Pancreatic 
cancer occurs at all ages, but the peak incidence is between 
60 and 70 years of age. It is rare before age 40 years. 
Pancreatic cancer is the 13th most common cancer in the 
world, with 280,000 new cases diagnosed in 2008 (Ferlay 
et al., 2010). About 60% of pancreatic cancer cases occur 
in more developed countries. North America has the highest 
incidence, followed by Western Europe, then Central and 
Eastern Europe. The lowest incidence of pancreatic carci-
noma is in Eastern and Western Africa, and South-Central 
Asia (Ferlay et al., 2010).

Relatively few causal effects are known for pancreatic 
cancer. Risks factors include a family history of pancreatic 
cancer. Cigarette smoking is the most firmly established risk 
factor (Nikfam & Pourshams, 2012). High fat and meat 
intake is implicated, whereas a low-fat diet rich in fruit 
and vegetables seems to reduce the risk (Larsson & Wolk, 
2012). There is limited evidence that alcohol abuse, coffee 
intake, diabetes, chronic pancreatitis, and lower socioeco-
nomic status are associated with the incidence of pancreatic 
cancer, but none of these associations has been identified as 
conclusively causal.

Diagnostic Criteria

The diagnosis of pancreatic cancer is made histologically. 
However, the main triad of presenting symptoms comprises 
pain, jaundice, and weight loss. A high level of suspicion 
should be maintained in patients older than 40 years who 
present with any of the clinical manifestations listed in 
Table 21.10 (Cascinu, Falconi, Valentini, & Jelic, 2010). If 

Source: Stapley et al. (2012).

Jaundice/obstructive jaundice
Light-colored stools or dark urine
Unexplained weight loss, >10% of body weight
Loss of appetite
Fatigue
Recent unexplained upper abdominal or lumbar back pain, worse at 

night
Recent vague, unexplained dyspepsia, with a normal upper gastroin-

testinal (GI) investigation
Sudden onset of steatorrhea
Attack of idiopathic pancreatitis

taBle 21.10
Clinical Manifestations of Pancreatic  
Cancer
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A gastroenterologist may perform an ERCP or an EUS in a 
jaundiced patient to visualize the duodenum and ampulla 
of Vater, to localize the site of obstruction in the pancreatic 
and bile ducts, and to obtain a biopsy. EUS can help define 
the extent of the mass and guide biopsies. Fine-needle aspi-
ration biopsies can be obtained with EUS guidance or by 
CT scan (NCCN, 2013e). EUS-guided biopsies are safer and 
preferable. EUS- or CT-guided percutaneous fine-needle 
aspiration can confirm cytological malignancy in patients 
with locally advanced disease.

PTC is a procedure used to x-ray the liver and bile ducts. 
A thin needle is inserted through the skin below the ribs and 
into the liver. A dye is injected into the liver or bile ducts 
and an x-ray is taken. If a blockage is found, a thin, flexible 
tube called a stent is sometimes left in the liver to drain bile 
into the small intestine or a collection bag outside the body. 
A stent can be placed during an ERCP; a PTC would only be 
done if an ERCP could not be performed (NCCN, 2013e).

The surgeon may perform a laparotomy or laparoscopy 
to obtain a tissue diagnosis and determine resectability. 
Peritoneal cytology has a positive predictive value of 94%, 
specificity of 98%, and sensitivity of 25% for determin-
ing unresectability (Turner et al., 2010). Ideally, the lapa-
rotomy should be therapeutic, not diagnostic; resectability 
should be determined preoperatively by use of the proce-
dures noted earlier.

There are no specific tumor markers for pancreatic 
cancer, although most patients will have an elevated CA 
19-9, the best validated marker, when diagnosed, and 
possibly an elevated CAE (NCCN, 2013e). These markers 
can be elevated posttreatment demonstrating tumor pro-
gression. CA 19-9 can be a prognostic marker for screen-
ing patients. It has the potential to determine resectability 
and staging in addition to being a predictive marker of the 
pancreatic cancer’s response to chemotherapy (Morris-
Stiff & Taylor, 2012).

Source: American Joint Committee on Cancer (AJCC, 2010c).

PriMary tuMor (t)

TX
T0
Tis 

T1 

T2 

T3 
 

T4

The main tumor cannot be assessed.
No evidence of a primary tumor.
Carcinoma in situ (very few pancreatic tumors are found 

at this stage).
The cancer has not spread beyond the pancreas and is 

smaller than 2 cm (about ¾ inch) across.
The cancer has not spread beyond the pancreas but is 

larger than 2 cm across.
The cancer has spread from the pancreas to surround-

ing tissues near the pancreas but not to major blood 
vessels or nerves.

The cancer has extended further beyond the pancreas 
into nearby large blood vessels or nerves.

regional lyMPh noDes (n)

NX
N0
N1

Regional lymph nodes cannot be assessed.
No regional lymph node metastases.
Regional lymph node metastases.

Distant Metastasis (M)

M0 
 

M1

The cancer has not spread to distant lymph nodes (other 
than those near the pancreas) or to distant organs 
such as the liver, lungs, brain, etc.

Distant metastasis is present.

anatoMiC stage anD PrognostiC grouPs

stage t n M

0 Tis N0 M0

IA T1 N0 M0

IB T2 N0 M0

IIA T3 N0 M0

IIB T1
T2
T3

N1
N1
N1

M0
M0
M0

III T4 Any N M0

IV Any T Any N M1

taBle 21.11
american Joint Committee on Cancer 
staging of Pancreatic Carcinoma

appropriate use of CT scanning, ultrasound, and ERCP, it 
should be possible to diagnose pancreatic cancer in more 
than 90% of patients with the disease (NCCN, 2013e). 
PET/CT is useful to evaluate for metastatic disease. Essential 
laboratory tests include a complete blood cell count with 
differential and platelet count; liver function tests; amylase, 
glucose, and electrolyte measurements; and coagulation 
tests (Table 21.12).

While obtaining diagnostic studies, the patient should 
be referred to a surgical oncologist and gastroenterologist. 

test result

Hematocrit
Hemoglobin
Alkaline phosphatase
Bilirubin
Glucose
AST/ALT
LDH
Albumin
PT/PTT
CA 19-9
CEA

↓
↓
↑
↑
↑
↑
↑
↓
↑
↑
↑

taBle 21.12
Common abnormal laboratory results  
With Pancreatic Carcinoma

ALT, alanine aminotransferase; AST, aspartate aminotransferase; CA, cancer 
antigen; CEA, carcinoembryonic antigen; LDH, lactate dehydrogenase; PT, 
prothrombin time; PTT, partial thromboplastin time.
Source: Adapted from American Cancer Society (2013).



354      UNIT V: Gastroenterologic Conditions 

therapy available for patients with advanced, unresectable 
pancreatic cancer (NCCN, 2013e). The role of adjuvant 
radiation therapy to improve local control and adjuvant 
chemotherapy to control systemic recurrence continues to 
be evaluated after operative therapy (Abrams et al., 2009; 
Regine et al., 2011). The use of chemotherapy alone has 
been disappointing for patients whose lesions are unre-
sectable. Continued development of new approaches is 
essential to improve the treatment and survival of these 
patients. Adjuvant chemoradiation should be consid-
ered 4 to 8 weeks after resection if the patient has recov-
ered and there is no evidence of recurrence or metastatic 
disease (NCCN, 2013e). Other ongoing clinical trials 
include fluorouracil-based chemoradiation with either 
gemcitabine or 5-FU chemotherapy after resection of pan-
creatic adenocarcinoma (Abrams et al., 2009; Regine et 
al., 2011). Other chemotherapeutic agents used to treat 
locally advanced pancreatic carcinomas are gemcitabine; 
gemcitabine and erlotinib; or 5-FU, leucovorin, irinote-
can, and oxaliplatin (FOLFIRINOX; NCCN, 2013e; 
Pelzer et al., 2011). Biological therapy is also an option 
in combination with chemotherapeutic agents (Zagouri et 
al., 2013).

Palliation of symptoms may be achieved with conven-
tional treatment. Palliative measures that may improve qual-
ity of life and do not affect overall survival include surgical 
or radiological biliary decompression, relief of gastric out-
let obstruction, and pain management. Psychological care 
can address distressing issues associated with the diagnosis 
and treatment of pancreatic cancer. Palliative care includes 
symptom management, nutritional support, and attempts at 
providing optimal quality of life. Pancreatic cancer is often 
associated with severe, unrelenting abdominal and back 
pain. A variety of approaches should be considered when 
addressing pain management. Pharmacologic and non-
pharmacologic modalities have been shown to be effective, 
including percutaneous celiac nerve block and alterations in 
drug administration approaches (NCCN, 2013e). Narcotics 
used to control pain should be given on scheduled doses, 
with rescues as needed, and laxatives should be adminis-
tered judiciously to avoid constipation. Antidepressants 
and amphetamines may also be useful. Massage, therapeu-
tic touch, relaxation techniques, proper positioning, and 
biofeedback may complement conventional modalities. 
Radiation therapy can provide pain relief when adminis-
tered for localized bone pain.

treatment options, Expected outcomes,  
and Comprehensive management

A tumor that is localized to the pancreas has the highest 
cure rate; however, this accounts for <20% of cases (NCI, 
2013c). For patients with localized disease and small can-
cers (<2 cm) with no lymph node metastases and no cap-
sular extension beyond the pancreas, complete surgical 
resection is associated with a 5-year survival rate of 18% 
to 24% (Siegel et al., 2013). Surgery is the only known 
curative modality, but cure is rare. Lesions in the head of 
the pancreas have the greatest likelihood of surgical cure, 
possibly because onset of jaundice occurs relatively quickly 
from ductal obstruction. A Whipple procedure (pancre-
aticoduodenectomy), first described by A. O. Whipple in 
1935, is the standard for lesions in the head of the pan-
creas. This operation is appropriate only for patients with 
localized, potentially resectable lesions with a reasonable 
opportunity for cure. A Whipple procedure involves resec-
tion of the duodenum, head of the pancreas, common bile 
duct, gallbladder, and distal stomach. The remaining gas-
tric pouch is anastomosed to the jejunum, and the com-
mon duct and pancreatic duct are joined to the jejunum 
proximal to the gastrojejunostomy. A pylorus-sparing pan-
creaticoduodenectomy preserves blood supply to the duo-
denum and reduces the postoperative incidence of dumping 
and diarrhea. Traditionally, these procedures have carried 
a high operative mortality rate (4%–16%, depending on 
the expertise of the operative team and volume of proce-
dures performed [NCCN, 2013e]), and they should be con-
sidered only if the prospects for cure outweigh the risks. 
Complications include sepsis, bleeding, and biliary or pan-
creatic fistula. Reports of prognosis vary after a Whipple 
resection, with the 5-year survival rate ranging from about 
5% to about 20% (Speer, Thursfield, Torn-Broers, & 
Jefford, 2012).

If a lesion is unresectable (Table 21.13), a palliative 
bilioenteric bypass to relieve jaundice and gastroenteric 
bypass to correct or obviate gastric outlet obstruction 
may be performed (Toumi, Aljarabah, & Ammori, 2011). 
Patients with ascites or liver metastases have a median sur-
vival of <6 months. In these patients, an endoscopic bili-
ary stent placement may be preferred over surgical biliary 
bypass to eliminate unnecessary surgery (Sarkaria, Lee, 
Gaidhane, & Kahaleh, 2013), although GI bypass is still 
required in some patients (Sarkaria et al., 2013). About 
20% to 30% of patients with biliary stents develop ascend-
ing cholangitis or technical problems associated with the 
stent (Sarkaria et al., 2013). If a biliary stent is placed, 
patients and their caregivers require adequate instruction 
about its management, including collection, measurement, 
and documentation of drainage. Fever, change in qual-
ity or quantity of drainage, erythema or pus around the 
catheter site, increasing pain, or bloody drainage should 
be reported.

Pancreatic cancers are resistant to chemotherapy and 
radiation therapy. There is no known standard, curative 

 n  Locally advanced disease—extension of tumor in the retroperito-
neum along the superior mesenteric artery

 n Metastases to regional lymph nodes
 n Metastases to liver
 n  Metastases to the visceral peritoneum of the small bowel 
mesentery

taBle 21.13
Criteria for unresectability and Metastatic 
sites in Pancreatic Carcinoma
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7 to 8 cm in diameter and has the most distensible wall, 
which is why many right-sided colon carcinomas do not 
cause symptoms until they have grown quite large. The 
diameter decreases throughout the rest of the colon until it 
reaches the narrowest and least distensible portion, the sig-
moid colon (where obstructive symptoms can occur fairly 
early in the course of a carcinoma). The rectal ampulla is 
again larger and more distensible, reflecting its function as 
a reservoir for stored stool. The anus, best defined as the 
canal extending from the pelvic floor to the anal verge, is 
surrounded by two highly specialized extensions of the mus-
cular walls of the colorectum and the pelvic floor, known as 
the internal and external anal sphincters, respectively. These 
structures are of supreme concern when planning treatment 
for distal colorectal carcinomas.

Histologically, the colonic wall has four distinct layers: 
serosa, muscularis, submucosa, and mucosa. The serosal 
layer ends at the level of the upper rectum, which allows for 
early and extensive local and regional spread of some rec-
tal tumors. The muscularis consists of an outer longitudinal 
and an inner circular muscle layer. This inner circular layer 
of muscularis becomes the internal anal sphincter below the 
level of the pelvic floor. The mucosal layer of the colon is 
columnar epithelium, which extends to the upper part of 
the anus. In the anal canal, there is a transition to cuboidal 
and then squamous epithelium (anoderm). The dentate line 
is a visible mucocutaneous junction within the anal canal. 
Colorectal cancers arise from the columnar mucosal layer. 
Tumors arising in the transition zone or below are uncom-
mon and are best considered anal cancers.

PHysioloGy

The colorectum can be considered as having essentially two 
physiological functions: water and electrolyte balance and 
waste storage and elimination. Sodium and chloride are 
actively absorbed via the colonic mucosa in exchange for 
potassium and bicarbonate, respectively. Water passively 
follows the flow of sodium and chloride. Approximately 
1,500 mL of fluid enters the colon each day via the ileoce-
cal valve, of which only approximately 100 to 150 mL is 
excreted in the form of stool. About 90% of the water vol-
ume is absorbed by the colonic mucosa.

Stool is stored in the left colon until a complex series of 
voluntary and involuntary reflex arcs is initiated, allowing 
movement of stool distally, relaxation of the anal sphincters 
and pelvic floor, and evacuation of feces in a socially accept-
able situation.

PatHoloGy

Colorectal neoplasms have been used as the prototypi-
cal model for the study of the biology of carcinomas, in 
large part because of the observed stages of development. 
It is widely believed that colorectal neoplasms generally 
progress from normal mucosa to adenomatous polyps to 
invasive carcinomas. Pathological examination of biopsy, 
polypectomy, and resection specimens is significant for 

Current clinical practice guidelines for the diagnosis, 
treatment, and survival of pancreatic cancer are avail-
able from the NCCN 2013e; www.nccn.org/professionals/ 
physician_gls/pdf/pancreatic.pdf).

Follow-uP CaRE

Pertinent follow-up during and after treatment includes his-
tory and physical examination, complete blood count, and 
biochemical profile monthly or as needed for a patient with 
locally advanced tumor who opts for treatment (NCCN, 
2013e). A chest x-ray and abdominal CT scan should be 
obtained at 6- to 12-month intervals, or sooner if symp-
toms develop. Nutritional status, including serum albumin 
level, also should be assessed during follow-up. Patients 
with exocrine pancreatic cancer can lose their appetite and 
have more than a 10% weight loss. These symptoms may 
be caused by treatment or by the cancer itself. Nutrition 
is an important component for pancreatic cancer patients. 
Eating high-energy foods and supplements can help main-
tain weight. Patients may need to take pancreatic enzymes 
in pill or crystal forms to assist with absorption and diges-
tion of food. For patients who have a poor appetite or 
cannot consume any oral intake, a feeding tube (percu-
taneous endoscopic gastrostomy [PEG] tube) placed into 
the stomach may be necessary to improve nutrition and 
energy levels. The feeding tube may be temporary until 
symptoms resolve, or it may be needed on a permanent 
basis. In patients who choose comfort measures only, there 
is no rationale for repeated blood testing or radiological 
studies, and care should be directed exclusively at symp-
tom management.

 n ColoreCtal CarCinoMa

Colorectal cancer is the third most common cancer in 
the world, with 1.24 million new cases diagnosed in 
2008. It is one of the most common cancers as well as 
one of the leading causes of cancer-related death in the 
United States. Approximately 95% of colorectal can-
cers are adenocarcinomas. Other types of cancer that 
can occur include mucinous carcinomas and adenosqua-
mous carcinomas (Ferlay et al., 2010). The real tragedy 
is that colorectal cancer can be prevented with effective 
screening and identification of high-risk patient groups. 
Prevention and management of this disease form a cor-
nerstone of primary care.

anatomy, Physiology, and Pathology

anatomy

The colon is about 4 feet long and extends from the ileoce-
cal valve in the right lower abdominal quadrant to the anus. 
It travels in a question-mark shape, essentially appearing in 
any and all areas of the abdomen (Figure 21.5). The cecum, 
the most proximal portion of the colon, is approximately 

http://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf
http://www.nccn.org/professionals/physician_gls/pdf/pancreatic.pdf
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based on recurrence scores. Scores range from 0 to 1 00 and 
will help predict the risk of c olon c   ancer recurrence follow-
ing s urgery. The assay provides u nique information derived 
from a given tumor’s c linicopathological features. When 
coupled with tumor s taging, mismatch repair (M   MR) test-
ing evaluates tumors for mismatch repair testing defi ciency 
(M     MR-D). When the numbers of lymph nodes are sam-
pled, the assay information acquired helps to better identify 
biologically aggressive tumors, especially when adjuvant 
t herapy should be considered ( N    CCN, 2013a).

EaRly D isEasE

The a denomatous polyp is a benign colorectal neoplasm that 
is considered to be a p remalignant lesion. H istopathologically, 
it represents a w ell-circumscribed area of unrestricted cell 
division within the colonic mucosa. Two essential forms of 
adenoma are described, based on visual appearance. The 
p edunculated polyp has a distinct body attached to the 
c olon wall by a stalk or pedicle, often causing a m ushroom-
like appearance. Sessile p olyps are fl at, without stalks. The 
microscopic structure of either form of polyp c an range from 
highly branched, tubular glands (tubular adenoma), to fi  n-
ger-like villous formation (villous adenoma), to a combina-
tion of the t wo (t ubulovillous adenoma). Tubular adenomas 
are far more common and are less likely to harbor an occult 
malignancy than are villous tumors.

determining the appropriate   treatment,  management, and 
 prognosis of the patient. The  pathologist’s role in the 
patient  management of  colorectal    cancer has expanded 
from traditional morphologists to clinical consultants for 
gastroenterologists, colorectal surgeons, oncologists, and 
medical geneticists. Pathologists are responsible for accu-
rately assessing  pathological  staging, analyzing  surgical 
margins, and searching for prognostic  parameters that are 
not included in the  staging, such as  lymphovascular and 
 perineural invasion. Pathologists analyze  histological fea-
tures of the tumors that are suggestive of    microsatellite 
instability (MSI), select appropriate tissue sections for    MSI 
testing, perform analysis for    KRAS and    BRAF mutations, 
and interpret the  results of these important therapeutic and 
prognostic tests (  Wang,   Lopategui,   Amin, &  Patterson, 
2010).

Pathologists look for  adenomatous polyposis coli (APC) 
mutations, such as  p53,    MSI,    KRAS, and    BRAF mutations. 
Tests for these gene mutations are commonly performed 
in pathology laboratories. Understanding the molecular 
mechanisms in  tumorigenesis is important for providing 
information to develop new targeted therapies and new 
molecular tests (   Ogino et al.,  2012). Increasing knowledge 
of tumor genetics will allow providers to further custom-
ize  therapy for   patients with  colorectal   cancer. One prod-
uct, the   Oncotype  DX® (G enomic H ealth, I nc.) assay, uses 
a panel of 12 genes to quantify individual recurrence risk 
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Early identification of people at risk of developing colorec-
tal cancers can affect outcomes in this disease. Overall, the 
lifetime risk of developing colorectal cancer is about 1 in 20 
(5.1%; Win, MacInnis, Hopper, & Jenkins, 2012). Younger 
adults can develop colorectal cancer, but the chances increase 
after 50 years of age. Nine out of 10 people diagnosed with 
colorectal cancer are at least 50 years old. Men have a slightly 
higher incidence than women for colorectal adenomas and 
carcinomas at any age (NCCN, 2013a).

African Americans have the highest colorectal cancer 
incidence and mortality rates in the United States, followed 
by White, Hispanic, American Indian/Alaska Native, and 
Asian/Pacific Islander men. Black women were more likely 
to die of colorectal cancer than any other group, followed 
by White, American Indian/Alaska Native, Hispanic, and 
Asian/Pacific Islander women (American Cancer Society, 
2013).

Jews of Eastern European descent (Ashkenazi Jews) 
have one of the highest colorectal cancer risks of any eth-
nic group in the world. Several gene mutations leading 
to an increased risk of colorectal cancer have been found 
in this ethnic group. The most common of these DNA 
changes, called the I1307K APC mutation, is present in 
about 6% of American Jews (American Cancer Society,  
2013).

DiEtaRy FaCtoRs

Dietary patterns of different cultural groups have proven 
to be a significant etiological factor in the development 
of colorectal carcinoma. Consuming red meat, processed 
meat, and alcoholic drinks, as well as smoking, physical 
inactivity, diabetes type 2, and obesity, increase the risk 
of colorectal cancer. There was also evidence that physical 
activity and consuming foods high in dietary fiber protect 
against this cancer. Garlic, milk, and calcium may protect 
and decrease cancer risk (Ferlay et al., 2010). Diets high 
in unsaturated animal fats and highly saturated vegetable 
oils are associated with a markedly increased incidence of 
colorectal carcinoma (Chan, Aune, & Norat, 2013). Other 
elements in the diet may be protective against the develop-
ment of colonic neoplasia. Oxygen free-radical scavengers 
such as selenium and carotenoids are theorized to act at 
the colonic mucosal surface, preventing free-radical injury 
and tumorigenesis (Martínez, Jacobs, Baron, Marshall, & 
Byers, 2012). Populations that eat high-fiber diets, such as 
some African populations, have a significantly reduced inci-
dence of cancer, perhaps because of decreased transit time 
and bulk dilution of potential carcinogens. Many studies 
have demonstrated a definitive relationship between fiber 
and colorectal cancer (Hansen et al., 2012; Ou et al., 2013). 
Further evidence that diet does play a role in the patho-
genesis of this disease is found in the fact that emigration 
from countries of low incidence, such as Japan, to countries 
of high incidence, such as the United States or the United 
Kingdom, causes an increase in colorectal carcinoma inci-
dence to the level of the new country.

As the polyp matures, mucosal elements may undergo 
a series of changes leading to the development of cellular 
atypia or dysplasia, and ultimately progression to frank 
invasive cancer. This process is thought to occur over the 
course of approximately 10 years. It has been shown that a 
predictable sequence of genetic mutations frequently occurs 
during this transformation (Fleming, Ravula, Tatishchev, & 
Wang, 2012).

latE DisEasE

The end result of the sequence described is the loss of reg-
ulation of cell division and growth, with ultimate invasion 
through the mucosal barrier into the deeper layers of the 
colon wall. As the tumor continues to progress, the depth of 
invasion into (and even through) the outer layers of the colon 
wall increases, and microscopic examination is necessary to 
assess for evidence of invasion. When the biopsy is superficial 
or poorly seen, this can be difficult. If the muscularis muco-
sae can be identified, determining whether it is disrupted by 
neoplastic cells is important. Invasive cancer typically invades 
through the muscularis mucosae into the submucosa, and can 
be seen in close proximity to submucosal blood vessels. Other 
important features of invasion are the presence of desmopla-
sia or desmoplastic reaction, a type of fibrous proliferation 
surrounding tumor cells secondary to invasive tumor growth. 
Invasive colorectal cancer is frequently demonstrated by char-
acteristic necrotic debris in the glandular lumina (Fleming et 
al., 2012). Invasion of tumor cells into the neurovascular and 
lymphatic structures can occur, leading to local, regional, 
and distant metastatic spread. The two most common sites 
of metastatic spread from colorectal cancer are the liver and 
the lungs. Occasionally, the ovaries, brain, or bone marrow 
become involved.

Epidemiology

Colorectal carcinoma is the third most common cancer in 
the United States after prostate and lung cancers in men 
and after breast and lung cancers in women. Colorectal 
carcinoma is a very common disease entity in the Western 
world. Annually in the United States, new cases of colorec-
tal carcinoma are about 102,480 (colon) and 40,340 (rec-
tal), with deaths of 50,830 (colon and rectal combined). 
It ranks third in the United States in new cancer cases and 
second in cancer deaths (American Cancer Society, 2013). 
Although about 75% of new cases are sporadic occur-
rences, the other 25% of cases have a family history of 
colorectal carcinoma, suggesting a genetic nature to the 
disease (Fleming et al., 2012).

The highest incidence of colorectal cancer is in Australia 
and New Zealand, Western Europe and Southern Europe; 
the lowest incidence in Middle and Western Africa and 
South-Central Asia (Ferlay et al., 2010). About 59% of 
colorectal cancer cases occur in more developed countries 
(Jemal et al., 2011).
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have a much lower cancer risk, but in patients with a fam-
ily history of colorectal cancer, the risk is higher (Basseri 
et al., 2012).

Diagnostic Criteria

Definitive diagnosis of colorectal cancer depends largely 
on visualization of the colonic lumen or pathological 
confirmation of tissue obtained on biopsy. Endoluminal 
evaluation may be obtained with either contrast enema 
(usually barium) or colonoscopy (both are discussed later 
in this chapter). Staging of colorectal carcinoma, as for 
other cancers, is based on local tumor criteria, regional 
lymph node status, and the presence or absence of dis-
tant metastases. The most commonly used staging system 
is the TNM system from the AJCC. This system, along 
with older staging systems such as Dukes’s and the modi-
fied Astler-Coller classification (MAC), are summarized in 
Table 21.14.

History and Physical Examination

HistoRy

Colorectal cancers may take years or even decades to develop, 
so it is not surprising that symptoms may be absent or mini-
mal at the time of diagnosis. Patients with significant symp-
toms may already have advanced disease. Symptoms, when 
they occur, may be referable to the GI tract, may be extraco-
lonic, or may be constitutional in nature. Unfortunately, all 
of these symptom complexes are nonspecific and therefore 
often generate a large differential diagnosis (Courtney et al., 
2012a).

symPtoms REFERablE to tHE Gi tRaCt

Abdominal pain is one of the three common presenting 
complaints, occurring in 22% to 65% of patients (Marcus, 
2011). Abdominal discomfort, bloating, loss of appetite, 
weight loss, and fatigue are vague symptoms. Common 
symptoms such as changes in bowel movements, constipa-
tion and/or diarrhea, a feeling of not being able to completely 
empty the bowel, an urgency to have a bowel movement, or 
fecal incontinence can occur. Rectal cramping or bleeding 
can occur, as well as stool that is thin and long in appear-
ance, known as “pencil stools.” Rectal bleeding as the ini-
tial complaint occurs in 34% to 60% of the patients with 
colorectal cancer (Courtney et al., 2012b; Hippisley-Cox & 
Coupland, 2012). Bleeding may be manifest across a large 
spectrum, from specks of blood in the bowl or on the toilet 
tissue to massive hematochezia. Small amounts of bright-
red blood outside the stool or on the paper may reflect a 
distal lesion, whereas dark blood or maroon stool is more 
consistent with right-sided colon carcinomas. Frank rectal 
bleeding, particularly in the older age group, should not 
be assumed to reflect benign disease; approximately 10% 
of patients with rectal bleeding prove to have colorectal 

GEnEtiC PREDisPosition

Several polyposis and nonpolyposis cancer syndromes have 
been identified, with delineation of clear-cut genetic inheri-
tance patterns (American Cancer Society, 2013; NCCN, 
2013a). The most famous of these is familial adenomatous 
polyposis, which itself includes a spectrum of syndromes 
defined by various extraintestinal manifestations. The most 
common of these is Gardner’s syndrome, characterized by 
polyposis of the small bowel, stomach, and colorectum; des-
moid tumors; osteomas; and epidermoid cysts. The inheri-
tance is autosomal dominant, with all patients containing 
the gene showing expression. The genetic defect, a mutation 
of the APC gene, has been identified on chromosome 5. If 
left untreated, 100% of patients with familial adenomatous 
polyposis will develop carcinoma.

Anyone with a colorectal cancer family history can con-
sider genetic testing. The American Cancer Society suggests 
that if patients are interested in having genetic testing, they 
should consult a practitioner or geneticist who is qualified 
to explain the significance of the results (American Cancer 
Society, 2013).

PREmaliGnant DisEasEs

Chronic ulcerative colitis has long been known to be a risk 
factor for colorectal cancer, but the mechanism is as yet 
unclear. The cumulative incidence of colon cancer asso-
ciated with ulcerative colitis is 2.5% at 10 years, 7.6% at 
30 years, and 10.8% at 50 years (Jess, Rungoe, & Peyrin-
Biroulet, 2012). The risk of developing colon cancer in a 
patient with ulcerative colitis can be related to the location 
and the extent of the disease. Ulcerative colitis is primarily 
a disease diagnosed in teenagers and young adults, so most 
patients will be affected for decades, carrying an enormous 
risk into middle and old age (Shaukat et al., 2012). Patients 
with ulcerative colitis are at an even higher risk of colon can-
cer when there is a family history. Other factors that can 
increase the risk are long duration of colitis, extensive colon 
involvement with colitis, associated liver disease, and scle-
rosing cholangitis. Colon cancers associated with ulcerative 
colitis may have a more favorable outcome when diagnosed 
at an earlier stage (Martini et al., 2012). A colonoscopy is 
recommended yearly after 8 years of ulcerative colitis dis-
ease. During a colonoscopy, biopsies are obtained to assess 
for precancerous changes or abnormal cells in the colonic 
mucosa. If precancerous changes are found, surgical inter-
vention for removal or colon resection will be necessary to 
prevent colon cancer.

Crohn’s disease most commonly involves the small 
intestine, but can also affect the colon and rectum. Crohn’s 
disease carries a high risk of colon cancer. Associated fac-
tors include the extent of the disease, the effect on the 
colon, and the duration of time a patient has had Crohn’s 
disease, with increasing cancer risk after 10 or more years. 
Chronic exacerbation of Crohn’s disease can also increase 
the risk, especially if the exacerbations are prolonged. 
Patients who have Crohn’s disease confined to the rectum 
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neoplasms (Hippisley-Cox & Coupland, 2012). The third 
common GI symptom is a change in bowel habits, occur-
ring in 22% to 58% of cancer patients (Ristvedt, Pruitt, 
& Trinkaus, 2013). Diarrhea is as common as constipa-
tion. Patients may suffer alterations in stool caliber (pencil 
stools), incontinence, incomplete evacuation, or tenesmus 
(Ahuja, 2013). These symptoms may be subtle or embar-
rassing, and therefore are often elicited only by careful, 
specific questioning. Symptoms of small or large bowel 
obstruction may occur in patients with right- or left-sided 
colon tumors, respectively, which occupy 75% or more of 
the colonic lumen (Barnett et al., 2013; Ullery, Wachtel, & 
Raper, 2013).

Constitutional symPtoms

Weakness, fatigue, and weight loss are common present-
ing symptoms of colorectal malignancies and are usually 
related to the iron-deficiency anemia of occult GI bleed-
ing. Colorectal cancer was found to be present in 6% to 
11% of patients with iron-deficiency anemia, whose aver-
age ages were 60 to 63 years (Kozarek, 2013; Partridge, 
Harari, Gossage, & Dhesi, 2013). Iron deficiency in men or 
postmenopausal women should be assumed to be from a GI 
neoplasm until proven otherwise. Even in the absence of GI 
blood loss, advanced cancers themselves may cause fatigue 
and weight loss.

ExtRaColoniC symPtoms

Rarely, colorectal cancers may grow large enough as to 
cause initial symptomatology from an adjacent or distant 
organ. Colovesical fistulas from colorectal cancers may ini-
tially present as recurrent or multiorganism urinary tract 
infections; indeed, multiorganism urinary tract infections 
mandate a colorectal workup. Rectovaginal fistulas may 
occur, particularly in the setting of previous hysterectomy 
(Holroyd et al., 2012). Even more rare, but almost pathog-
nomonic of colorectal cancer, is the culture of Streptococcus 
bovis from the blood or cerebrospinal fluid (Boleij, van 
Gelder, Swinkels, & Tjalsma, 2011).

PHysiCal Examination

A complete physical examination is essential in any patient 
with suspected colorectal cancer. This must include a care-
ful evaluation of the abdomen for evidence of a mass or 
of intestinal obstruction (e.g., distention, tympany). A care-
ful digital rectal examination is mandatory, including fecal 
occult blood testing (FOBT) or fecal immunochemical test-
ing (FIT). A bimanual pelvic examination in women is also 
indicated. A flexible sigmoidoscopy should be part of the 
physical examination (Atkin et al., 2010).

In patients with palpable rectal lesions, the digital 
examination gives useful information. The size of the tumor 
should be noted, as well as the degree of circumferential 
involvement. Fixation to the pelvic side wall suggests a 
locally advanced lesion.

PriMary tuMor (t)

TX
T0
Tis 

T1
T2
T3 

T4a
T4b

The main tumor cannot be assessed
No evidence of a primary tumor
Carcinoma in situ: intraepithelial or invasion of lamina 

propria
Tumor invades submucosa
Tumor invades muscularis propria
Tumor invades through the muscularis propria into 

pericolorectal tissues
Tumor penetrates to the surface of the visceral peritoneum
Tumor directly invades or is adherent to other organs or 

structures

regional lyMPh noDes (n)

NX
N0
N1

N1a
N1b
N1c 

 

N2
N2a
N2b

Regional lymph nodes cannot be assessed
No regional lymph node metastases
Metastasis in one to three regional lymph nodes
Metastasis in one regional lymph node
Metastasis in two to three regional lymph nodes
Tumor or deposit in subserosa, mesentery or nonperito-

nealized pericolic or perirectal tissues without regional 
lymph nodal metastasis

Metastasis in four or more regional lymph nodes
Metastasis in four to six regional lymph nodes
Metastasis in seven or more regional lymph nodes

Distant Metastasis (M)

M0
M1

M1a
M1b

No distant metastasis
Distant metastasis
Metastasis confined to one organ or one site
Metastases in more than one organ or site or the peritoneum

anatoMiC stage anD PrognostiC grouPs

taBle 21.14
american Joint Committee on Cancer 
staging of Colorectal Carcinomas

Comparison of tnM With Dukes’s and MaC staging of  
Colorectal Carcinoma

stage t n M DuKes’s MaC

0 Tis N0 M0 — —

I T1 N0 M0 A A

T2 N0 M0 A B1

IIA T3 N0 M0 B B2

IIB T4a N0 M0 B B2

IIC T4b N0 M0 B B3

IIIA T1–T2 N1/N1c M0 C C1

T1 N2a M0 C C1

IIIB T3–T4a N1/N2c M0 C C2

T2–T3 N2a M0 C C1/C2

T1–T2 N2b M0 C C1

IIIC T4a N2a M0 C C2

T3–T4a N2b M0 C C2

T4b N1/N2 M0 C C3

IVA Any T Any N M1a — —

IVB Any T Any N M1b — —

MAC, modified Astler-Coller classification.
Source: American Joint Committee on Cancer (2010a).
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and sensitivity of endoscopy have been shown repeatedly 
to be superior to those of contrast enema (Patel & Ahnen, 
2013; Young & Womeldorph, 2013). Second, colonoscopic 
biopsy provides tissue for microscopic evaluation. In addi-
tion, the ability to perform complete polypectomy through 
the endoscope allows for the possibility of definitive therapy 
for some neoplasms.

Diagnostic colonoscopy has a sensitivity of 86.0% and 
a specificity of 87.8% in determining colorectal disease 
(Aihara, Saito, & Tajiri, 2013). A study demonstrated that 
a flexible sigmoidoscopy is a safe and practical test, espe-
cially when offered only once to people between ages 55 
and 64 years. The incidence of distal rectosigmoid colon 
cancer was reduced by 50% (Atkin et al., 2010).

In the United States several tests are recommended for 
colorectal cancer screening. FOBT or FIT for blood should 
be done first. Further screening could be done with flexible 
sigmoidoscopy. A double contrast barium enema, CT colo-
nography, and/or colonoscopy would provide a comprehen-
sive evaluation of the entire colon (Rex et al., 2009). The 
tests can be used solely or in combination to enhance diag-
nostic sensitivity, especially if the endoscopic examination 
of the colon cannot be completed. CT has been widely used 
in the evaluation of patients with colorectal neoplasms. As 
a primary diagnostic test, its sensitivity and specificity pale 
in comparison with either barium enema or colonoscopy 
(Saunders, Miskovic, Bowman, Panto, & Menon, 2013). 
Although it has a definite role in the evaluation of extra-
colonic disease (particularly in rectal cancers), CT has been 
greatly overused in this disease. Virtual colonoscopy or CT 
colonography is an advanced type of CT scan of the colon 
and rectum with images combined from multiple, helical 
CT scans to create two- or three-dimensional images of the 
patient’s interior colon. CT colonography has 96.1% sen-
sitivity for detecting colorectal cancer (Pickhardt, Hassan, 
Halligan, & Marmo, 2011).

EUS is an important modality in the staging of mid- and 
distal rectal cancers. Detailed information regarding depth 
of invasion and local nodal status may be obtained. Tumor 
staging is significantly more accurate than that of CT scan-
ning or any other preoperative staging modality (Puli et 
al., 2009; Shimura et al., 2013). A meta-analysis showed a 
pooled sensitivity of EUS in diagnosing nodal involvement 
by rectal cancers to be 73.2% (95% confidence interval [CI] 
= 70.6–75.6) with a pooled specificity of 75.8% (95% CI = 
73.5–78.0). The positive likelihood ratio of EUS was 2.84 
(95% CI = 2.16–3.72) and the negative likelihood ratio was 
0.42 (95% CI = 0.33–0.52; Puli et al., 2009). The NCCN 
(2013a) clinical guidelines recommend EUS for staging and 
nodal involvement for rectal cancers.

treatment options, Expected outcomes,  
and Comprehensive management

PREvEntion

Diet has long been postulated to play an important epidemi-
ological role in the development of colorectal neoplasms. To 

Patients with late-stage disease may present with 
cachexia and temporal wasting. Firm periumbilical or left 
supraclavicular lymph nodes (Sister Mary Joseph’s and 
Virchow’s nodes, respectively) are evidence of widespread 
lymphatic obstruction with tumor and are ominous findings.

DisEasE CouRsE anD PRoGnosis

Long-term survival rates of patients treated for colorectal 
carcinoma are summarized in Table 21.15. Patients with 
late-stage disease should be strongly encouraged to consider 
preparing a living will and assigning a health care proxy. 
Family support and involvement should be sought at all 
stages of disease.

Diagnostic studies

Patients with known or suspected colorectal cancer should 
undergo routine blood work. Specific tests of interest are the 
complete blood count, with particular attention to red cell 
morphology. Microchromic, microcytic anemia is indicative 
of iron deficiency from chronic GI blood loss. Alkaline phos-
phatase levels should be obtained because elevations may be 
an early sign of hepatic metastasis. CEA levels should be 
obtained in patients with known colorectal cancer as a base-
line for later measurements.

Cancer-screening tests are done with a goal to reduce 
mortality and reduce the incidence of advanced disease. 
Although either colonoscopy or barium enema may be ade-
quate to confirm the presence of a colorectal neoplasm, colo-
noscopy has several distinct advantages. First, the specificity 

Source: American Joint Committee on Cancer (2010a).

stage 5-year surViVal rate (%)

Colon Carcinoma

I
IIA
IIB
IIC
IIIA
IIIB
IIIC
IV

74
67
59
37
73
46
28
6

rectal Carcinoma

I
IIA
IIB
IIC
IIIA
IIIB
IIIC
IV

74
65
52
32
74
45
33
6

taBle 21.15
survival rates of Colon and rectal 
Carcinoma by stage
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colorectal neoplasm. The 10-year cumulative probabili-
ties of developing colorectal cancer in nonadvanced and 
advanced adenomatous polyps were 2.05% (95% CI = 
1.14%–3.64%) and 6.22% (95% CI = 4.26%–9.02%), 
respectively (Cottet et al., 2012). The risk of colorectal 
cancer after adenomatous polyp removal remains high, 
depending on the initial adenoma features and continu-
ous surveillance colonoscopies. Long-term colonoscopic 
surveillance should be encouraged. In the National Polyp 
Study, 2,602 patients had adenomas removed during a 
colonoscopic polypectomy and were followed for a mean 
of 15.8 years with a 53% reduction in colorectal cancer 
(Young & Womeldorph, 2013).

suRGERy

For invasive colorectal cancers, surgical resection offers the 
only chance for cure. The choice of procedure depends on 
the location of the lesion in the colon. For Stage 0, cancer 
that is confined to the inner lining of the colon, a colonos-
copy with polypectomy or a colectomy would be the defin-
itive treatment (Nedrebø et al., 2011). In all resections, the 
tumor is removed with a wide margin of normal colon on 
either side and with all the draining lymph nodes for that 
segment. Cecal and ascending colon tumors are treated 
with right hemicolectomy and ileotransverse colon anasto-
mosis. Left-sided lesions are best treated by left hemicolec-
tomy with colocolonic anastomosis. Upper-rectal cancers 
are treated by anterior resection with colorectal anastomo-
sis. With the use of surgical staplers; the development of 
sphincter-sparing techniques, such as mesorectal excision, 
robotic, and laparoscopic surgery; and the reduction of 
local recurrences with adjuvant therapies, more mid- and 
lower-rectal cancers (down to 4 cm from the anal verge) 
are being resected without the sacrifice of intestinal con-
tinuity (D’Annibale et al., 2013; Richardson, Porter, & 
Johnson, 2013).

Laparoscopic resection for colon cancers is being used 
and is done through several small incisions in the abdo-
men instead of one large one. It is becoming more widely 
used for some colon cancers to improve quality of life. 
With this approach patients usually recover faster and 
have less pain after the surgery. This procedure is also 
being studied for rectal cancer treatment. More research 
is necessary to see the effectiveness of this as a standard of 
care. Robotic surgery is another option where a surgeon 
sits at a control panel and operates very precise robotic 
arms to perform the surgery. Robotic surgery is also being 
studied to evaluate its effect on quality of life of patients 
with colon cancer (D’Annibale et al., 2013; Richardson et 
al., 2013).

Stage I colon carcinomas are treated with surgery, 
because several colonic layers are involved but the cancer 
remains confined within the walls of the colon. Stage II 
colon carcinoma treatment is the same; although the cancer 
has extended beyond the colon into the nearby tissues, it 
has not affected the lymph nodes. Six months of adjuvant 
chemotherapy is recommended for this diagnostic stage. 

date, most of the evidence to support this has been obtained 
from population studies. Although it has been shown that 
emigration has altered the incidence of colon cancers, dietary 
intervention has not yet been shown to alter cancer rates. 
Strategies for colorectal cancer prevention can include 
screening tests; a diet high in fruits, vegetables, and whole-
grain foods; limiting high-fat foods; exercise; limiting alco-
hol; maintaining healthy weight; and vitamin and mineral 
supplements (Weingarten, Zalmanovici, & Yaphe, 2008).

Patients taking aspirin and nonsteroidal anti-inflam-
matory drugs for long periods of time have been found to 
develop colorectal cancers less often than matched controls 
(Wang & DuBois, 2013). Patients in one large study showed 
significantly less aspirin consumption than age- and sex-
matched controls (Wang & DuBois, 2013). Several other 
studies have confirmed the protective effect of both aspirin 
and nonsteroidal anti-inflammatory drugs, both in cancer 
risk and in the development and recurrence of colorectal 
adenomas (Markowitz, 2007; Song et al., 2013; Ye, Fu, 
Yang, & Chen, 2013).

sCREEninG

Patients may want to consider various options when screening 
for colorectal cancer depending on accuracy, cost, and infor-
mation about the tests. If patients are willing and resources are 
available, these test can be performed for prevention, screen-
ing, and early detection of colorectal cancer. Screening for 
colon cancer with FOBT is simple and inexpensive. It can be 
done at home or in the provider’s office. Previous research has 
demonstrated that FOBT screening reduces the risk of colorec-
tal cancer mortality. Combined results from four randomized 
control trials indicated that screening had a 16% relative risk 
(RR) reduction in the rate of colorectal cancer mortality (RR 
= 0.84, 95% CI = 0.78–0.90). There was a 15% RR reduction 
(RR = 0.85, 95% CI = 0.78–0.92) in colorectal cancer mortal-
ity for studies that used biennial screening. In addition, there 
was a 25% RR reduction (RR = 0.75, 95% CI = 0.66–0.84) 
for those people who had at least one round of screening using 
the FOBT (Hewitson et al., 2008).

As risk factors and genetic markers for colorectal can-
cer become clearer, the use of colonoscopy as a screening 
instrument for high-risk groups is the gold standard (Young 
&Womeldorph, 2013). The guidelines from the American 
Cancer Society, the U.S. Multi-Society Task Force on 
Colorectal Cancer, and the American College of Radiology 
(Levin et al., 2008) for colorectal cancer screening include 
routine full colonoscopy for patients older than 50 years 
every 10 years. Table 21.16 summarizes available screening 
tests for colorectal cancer. Table 21.17 outlines screening 
and surveillance recommendations for all populations at 
risk of colorectal cancer. The full guideline can be reviewed 
at: onlinelibrary.wiley.com/doi/10.3322/CA.2007.0018/full

EnDosCoPiC PolyPECtomy

Endoscopic removal of an adenomatous polyp can be 
viewed as an essentially curative resection of a premalignant 

http://onlinelibrary.wiley.com/doi/10.3322/CA.2007.0018/full
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nearby lymph node involvement without metastatic dis-
ease. Stage IV colon cancer has distant metastases from 
the colon to organs and tissues that can include the liver, 
lungs, peritoneum, or ovaries. Surgery and chemotherapy 
and/or targeted biological therapy before and after surgery 
will be treatment options (Haller et al., 2011). Surgery 
alone will not cure the cancer (Karoui et al., 2011). If 
colon cancer has metastasized to the liver, hepatic artery 
infusion may be utilized. If the colon tumor size is large, 
chemotherapy can be used prior to surgery to decrease the 
tumor size (Rahbari et al., 2012). A colectomy or divert-
ing colostomy is a procedure that cuts the colon above the 
level of the cancer and attaches the end of the colon to an 
opening in the skin on the abdomen. The procedure can 

FOLFOX (5-FU, leucovorin, and oxaliplatin) is gener-
ally the chemotherapy given (André et al., 2009; NCCN, 
2013a). Capecitabine may be used if patients have numer-
ous side effects from the oxaliplatin. When reviewing the 
pathological findings with the patient, the discussion will 
include the colon tissues removed and whether they have a 
close or near margin (edge) on the surgical specimen, mean-
ing that cancer cells have been left behind, indicating that 
external beam radiation therapy may be needed to treat the 
cancer cells.

Stage III colon cancer diagnosis treatment will consist 
of surgical intervention, adjuvant chemotherapy, and pos-
sibly external beam radiation therapy (Alberts et al., 2012; 
Haller et al., 2011). Colon cancer at Stage III consists of 

 
test

tiMe interVal for 
eValuation

 
ConsiDerations, issues, anD DeCision MaKing

tests that Can Detect Colon Cancer and adenomatous Polyps

Flexible sigmoidoscopy to 40 cm or 
to the splenic flexure

Every 5 years Bowel preparation is necessary.
Procedure may be uncomfortable without sedation.
Examination findings are only limited to the left side of the colon.
A referral to a gastroenterologist should be made if sigmoidoscopy examina-

tion results in an abnormal finding.

Colonoscopy Every 10 years Bowel preparation is necessary.
Examination risks are rare but serious and can include perforation and bleed-

ing, during polypectomy.
Sedation is required. Patients may miss a day of work and a responsible 

adult should transport them home.

Double contrast barium enema Every 5 years Bowel preparation is necessary.
Colon polyps ≥ than 6 mm will require a colonoscopy and another bowel 

preparation.
Examination risks are rare  but include colon perforation.

Computed tomography colonography Every 5 years Bowel preparation is necessary.
Colon polyps ≥6 mm will require a colonoscopy and another bowel 

preparation.
Examination risks are rare, but include colon perforation.
Evaluation may be necessary if findings suggest extracolonic abnormalities.

tests that Primarily Detect Colon Cancer

Guaiac-based fecal occult blood test 
with high sensitivity for cancer

Once a year Follow manufacturer’s instructions. Two to three stool specimens are col-
lected at home for complete testing. A single sample is not adequate. 
Abnormal tests can be associated with an increased risk of colon cancer 
and a colonoscopy is recommended.

Fecal immunochemical test with high 
sensitivity for cancer

Once a year If the test is normal it should be repeated annually. An abnormal test can 
be associated with an increased risk of colon cancer and a colonoscopy is 
recommended.

Patient understanding is important since a one-time test is likely to be ineffective.

Stool DNA test with high sensitivity 
for cancer

Interval uncertain An adequate stool sample must be obtained and packaged with the appro-
priate preservative agents for shipment to the laboratory.

The test has a high cost compared to the other stool tests. Abnormal tests 
can be associated with an increased risk of colon cancer and a colonos-
copy is recommended.

If the test is normal, the interval to repeat the test is uncertain.

Source: Levin et al. (2008).

screening tests for Colorectal CancertaBle 21.16
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(continued )

screening guidelines for Colorectal CancertaBle 21.17

 
risK Category

tiMe interVal for 
eValuation

 
reCoMMenDation

 
CoMMents

increased risk—Patients With a history of Polyps at Prior Colonoscopy

Small rectal hyperplastic 
polyps

— Colonoscopy or other 
screening options 
at intervals recom-
mended for average-risk 
individuals.

An exemption is for patients with hyper-
plasic polyposis syndrome. They are at 
increased risk of adenomas and colorec-
tal cancer and need to be identified for 
more intensive follow-up.

One or two tubular 
adenomas with low-grade 
dysplasia

Five to 10 years after initial 
polypectomy

Colonoscopy The precise time of this interval should be 
based on other clinical factors (such as 
prior colonoscopy findings, family history, 
and the preference of the patient and 
judgment of the health care provider).

Three to ten adenomas, one 
adenoma >1 cm, or any 
adenoma with villous 
features or high-grade 
dysplasia

Three years after the initial 
polypectomy

Colonoscopy Adenomas must have been completely 
removed. If the follow-up colonoscopy is 
normal or shows only one to two small 
tubular adenomas with low-grade dys-
plasia, then the interval for subsequent 
examinations should be every five years.

More than 10 adenomas on 
a single exam

<3 years after the initial 
polypectomy

Colonoscopy Consider the possibility of underlying famil-
ial syndrome.

Sessile adenomas that are 
removed piecemeal

Two to 6 months to verify 
complete removal

Colonoscopy Once the complete removal has been estab-
lished, subsequent surveillance should be 
individualized based on the endoscopist’s 
judgment. Completeness of removal 
should be based on the assessment by 
both the endoscopists and pathological 
findings.

increased-risk Patients With Colorectal Cancer

Patients with colon and rec-
tal cancer should undergo 
perioperative clearing

Three to 6 months after 
cancer resection, if no 
unresectable metastases 
are found during surgery; 
alternatively, a colonos-
copy can be performed 
intraoperatively

Colonoscopy A colonoscopy can be done preoperatively 
if the patient has nonobstructing tumor. 
If the cancer is obstructing the colon, 
then a CTC with intravenous contrast or 
DCBE can be used to detect tumors in the 
proximal colon.

Patient undergoing curative 
resection for colon or 
rectal cancer

One year after resection or 
one year after colonos-
copy that was performed 
to clear the colon of 
synchronous disease

Colonoscopy This colonoscopy at one year is in  addition 
to the perioperative  colonoscopy for 
synchronous tumors. If the examination 
performed at one year is normal then 
the interval before the next subsequent 
examination is three years. If that colo-
noscopy is normal, then the interval for 
the next subsequent examination is five 
years. Following the examination at one 
year, the interval of the next subsequent 
examination can be shortened if there 
is evidence of HNPCC or if adenoma 
findings warrant an earlier colonoscopy. 
Periodic examination of the rectum for 
the purpose of identifying local recur-
rence, usually performed every three 
to six months for the first two to three 
years, may be considered after a low 
anterior resection for rectal cancer.
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relieve obstruction and assist with side effects of adjuvant 
chemotherapy and radiation therapy treatment. If surgical 
intervention is not possible, a stent can be inserted into the 
colon during colonoscopy to keep it patent (Lamazza et 
al., 2012).

Controversy exists regarding the performance of inci-
dental oophorectomy in conjunction with colon resection 
for cancer in postmenopausal women. Although some 
colorectal tumors can secondarily involve the ovaries in 3% 
to 8% of women via direct extension or metastatic spread, 
far more common is the incidence of coexisting primary 
ovarian cancer in about 5% to 10% of cases (Ongom, 
Odida, Lukande, Jombwe, & Elobu, 2013). The ease with 
which oophorectomy is performed has prompted many 
surgeons to recommend bilateral oophorectomy in any 

postmenopausal woman undergoing a laparotomy (Garrett 
et al., 2012).

Recurrent colon cancer is cancer that has returned after 
treatment to either distal organs or nearby the tumor site. 
Treatment for recurrent cancer generally includes surgery 
followed by chemotherapy if the disease is locally advanced. 
If the cancer cannot be removed, chemotherapy may be used 
to shrink the tumor size followed by surgical excision with 
more chemotherapy thereafter. If there is distant metastasis 
and it is widespread, chemotherapy and or biological tar-
get agents can be used. Surgical intervention or radiation 
therapy may be used at this point to relieve obstruction, 
control bleeding, and/or control symptoms (Winner et al., 
2013). Patients with Stage IV colon cancers may be eligible 
for clinical trials (NCCN, 2013a).

screening guidelines for Colorectal Cancer (continued)taBle 21.17

 
risK Category

tiMe interVal for 
eValuation

 
reCoMMenDation

 
CoMMents

increased-risk Patients With a family history

Either colorectal or adenoma-
tous polyps in a first-degree 
relative before age 60 years 
or in two or more first-
degree relatives at any age

Age 40 years or 10 years 
before the youngest case 
in the family

Colonoscopy Rescreen every 5 years.

Either colorectal or adeno-
matous polyps in a 
first-degree relative older 
than 60 years or in two 
second-degree relatives 
with colorectal cancer

Age 40 years Screening options at intervals 
recommended for average-risk 
individuals

Screening should begin at an earlier 
age but individuals may choose 
to be screened with any form of 
recommended testing.

high risk

Genetic diagnosis of FAP or 
suspected FAP without 
genetic testing evidence

Age 10 to 12 years Annual flexible sigmoidoscopy to 
determine if individual is express-
ing the genetic abnormality and 
counseling to consider genetic 
testing

If the genetic test is positive, colec-
tomy should be considered.

Genetic or clinical diagnosis 
of HNPCC or individuals at 
increased risk of HNPCC

Age 20 to 25 years or 10 
years before the youngest 
case in the family

Colonoscopy every 1–2 years and 
counseling to consider genetic 
testing

Genetic testing for HNPCC should 
be offered to first-degree rela-
tives of persons with a known 
inherited MMR gene mutation. It 
also should be offered when the 
family mutation is not already 
known but one of the first three 
of the modified Bethesda Criteria 
is present.

Inflammatory bowel disease, 
chronic ulcerative colitis, 
Crohn’s colitis

Cancer risk begins to be 
significant 8 years after 
pancolitis or 12 or 15 
years after the onset of 
left-sided colitis

Colonoscopy with biopsies for 
dysplasia

Rescreen every 1–2 years. These 
patients should be referred to 
a center with experience in the 
surveillance and management of 
inflammatory bowel disease.

CTC, computed tomography colonography; DCBE, double contrast barium enema; FAP, familial adenomatous polyposis; HNPCC, hereditary nonpolyposis colon 
cancer; MMR, mismatch repair.
Source: Levin et al. (2008).
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NCCN, 2013a). Endoscopic colonoscopy annually demon-
strates the best evidence for surveillance of colorectal cancer 
(Rex et al., 2009).

Current clinical practice guidelines for diagnosis, treat-
ment, and survival of colon cancer are available from the 
NCCN 2013a; www.nccn.org/professionals/physician_gls/
pdf/colon.pdf).

PostoPERativE CaRE

Recovery from treatment of colorectal cancer is similar to 
that from any major abdominal surgery. Patients should be 
encouraged to walk as much as possible because ambula-
tion prevents both pulmonary and GI complications. Stairs 
and hills are permissible. Strenuous exercise, particularly 
that which places a strain on the abdominal wall muscu-
lature, may predispose patients toward incisional hernias 
and should be avoided for 6 weeks after surgery. At this 
time, the tensile strength of the body wall closure reaches 
at least 80% of its maximum. Driving is prohibited for at 
least 2 weeks. Patients may shower as little as 48 hours after 
surgery.

Particular attention should be paid to diet in the initial 
postoperative period. A low-residue diet, avoiding uncooked 
fruits and vegetables, green vegetables, and nuts, will allow 
for relative rest of the distal bowel. Roughage can gradu-
ally be resumed 2 to 3 weeks after surgery. Ultimately, no 
restrictions should be placed on diet.

Feelings of depression, weakness, and loss of appetite 
are common during the first 6 to 12 weeks after surgery. 
Patients should be warned that even after several days of 
feeling energetic and “up,” they may experience relapses. 
Chemotherapy, radiation therapy, or both may prolong the 
recovery period extensively. Common side effects of these 
therapies include high blood pressure, tiredness, bleeding, 
low white blood cell counts, low platelet counts, headaches, 
mouth sores, loss of appetite, diarrhea, and abnormal lab 
tests of liver and kidney function.

Because of the now-established genetic nature of 
colorectal cancer, patients should be encouraged to dis-
cuss their disease with family members. First-degree rela-
tives are at increased risk of developing colon cancer 
and should be placed in a high-risk primary prevention 
program.

stoma CaRE

Patients with ileostomies or colostomies benefit greatly 
from a program of teaching and self-care. Stoma care teach-
ing is best begun preoperatively by a specially trained enter-
ostomal nurse or therapist. The most common problems 
that occur with stoma care are related to stoma placement. 
These are also the most difficult to manage, because simple 
appliance manipulation frequently cannot compensate for 
a poorly placed stoma. Unfortunately, preoperative evalu-
ation of stoma siting is frequently overlooked. Patients 
and providers are often overwhelmed by discussions of the 

CHEmotHERaPy

These combinations of chemotherapeutic agents are used to 
treat Stage IV colon carcinoma:

 n FOLFOX (leucovorin, 5-FU, and oxaliplatin)
 n FOLFIRI (leucovorin, 5-FU, and irinotecan)
 n CapeOX (capecitabine and oxaliplatin)
 n Any of the above combinations plus either bevaci-
zumab or cetuximab (but not both)

 n 5-FU and leucovorin, with or without bevacizumab
 n Capecitabine, with or without bevacizumab
 n FOLFOXIRI (leucovorin, 5-FU, oxaliplatin, and 
irinotecan)

 n Irinotecan, with or without cetuximab
 n Cetuximab alone
 n Panitumumab alone (André et al., 2009; Di Nicolantonio 
et al., 2008; Haller et al., 2011; Laurent-Puig et al., 
2009; Sargent, et al. 2009)

Specific chemotherapeutic agents will be tried and if 
one combination does not control the cancer another will 
be used. An additional approved targeted therapy called 
ziv-aflibercept has been used in the treatment of advanced 
colon cancers (Dienstmann, Markman, & Tabernero, 
2012).

RaDiation tHERaPy

External beam radiation therapy is reserved for patients with 
rectal cancers distal to the peritoneal reflection (mid- and 
distal rectal lesions). Most studies of surgery and adjuvant 
radiation therapy have demonstrated clear-cut reductions in 
local recurrence, but survival advantages have proven elu-
sive (Willett et al., 2009). The use of preoperative versus 
postoperative versus “sandwich” therapy (pre- and post-
operative radiation therapy) is still evolving. Preoperative 
combined radiation therapy with chemotherapy results 
in improved local control in Stage II and III rectal cancer 
(NCCN, 2013f). The additive effects of radiation therapy 
and chemotherapy have been evaluated and the use of neo-
adjuvant (preoperative) chemoradiation protocols has been 
studied (Avallone et al., 2013; Huerta & Dineen, 2013). 
The use of neoadjuvant chemoradiation is recommended 
for Stage II and III rectal cancers (NCCN, 2013f). Rectal 
brachytherapy is another option to treat rectal cancers 
(Myint, Lee, & Hoskin, 2011).

suRvEillanCE oF PatiEnts tREatED FoR  
ColoRECtal CaRCinoma

Controversy exists over the necessary level of aggressive-
ness in surveying patients for recurrent or metachronous 
(new primary) colorectal cancer. Although the pessimism 
of many providers may be justified with regard to survival 
after treatment of recurrent colorectal cancer, the high inci-
dence of metachronous lesions (up to 6.3%), which act sim-
ilarly to primary cases, seems to support regular follow-up 
(Jeffery, Hickey, & Hider, 2007; Tjandra & Chan, 2007; 

http://www.nccn.org/professionals/physician_gls/pdf/colon.pdf
http://www.nccn.org/professionals/physician_gls/pdf/colon.pdf
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be invaluable. In the great majority of patients, pain can 
be controlled using simple pharmacologic methods, but 
other concurrent interventions may be required. The goal of 
pain therapy is to allow patients to function at a level they 
choose, to lead as normal a life as possible, and to die free 
of pain.

Education on pain management should include continu-
ous dosing, with as-needed dosing for breakthrough pain, 
and teaching about the side effects, such as constipation 
and nausea, that often occur with narcotic use. Use of a 
mild laxative and/or stool softener is helpful in preventing 
constipation.

Dietary considerations should be reviewed with all 
patients. A nutritionist can assist with dietary needs of 
patients with GI cancers. A high-fiber, low-salt, low-fat 
diet rich in fruits and vegetables remains the gold stan-
dard for health promotion. In general, patients should be 
taught to follow a low-residue diet for the first 1 to 2 
weeks after bowel resection, and then to resume roughage 
gradually.

Malnutrition can be common and frequently this is 
referred to as cancer cachexia. Although supplemental 
nutrition is often advocated by providers or sought by rela-
tives and patients, there is little evidence that nutritional 
strategies can maintain or reverse malnutrition in patients 
with advanced malignancy. Indeed, the issue of nutrition in 
patients with cancer poses far more questions than answers. 
Nevertheless, many health care providers continue to use 
nutritional support aggressively under specific circum-
stances. In general, supplemental nutrition, either enteral 
or parenteral, should be instituted only after very careful 
consideration of the likely benefit to the patient. Patients 
with pancreatic cancer or pancreatectomy should be taught 
the signs and symptoms of hyperglycemia. Surgery involv-
ing the head of the pancreas can alter the secretion of insulin 
and the production of glucagon, and insulin therapy may be 
indicated. Patients and their families should be advised to 
recognize and report signs of pancreatic functional abnor-
malities such as steatorrhea, hyperglycemia and hypogly-
cemia, stupor, and lethargy. They should also realize that 
diarrhea can be expected after a Whipple procedure or sec-
ondary to malabsorption.

If an ostomy is present, careful attention should be given 
to care of the ostomy as well as local skin care (see the sec-
tion “Stoma Care” in the material on colorectal carcinoma 
for more information on ostomy and skin care).

Sexuality issues should not be overlooked in patient 
teaching. The psychological impact of cancer, as well as 
body-image changes from weight loss, alopecia, jaundice, 
and ostomy surgery, can all affect the patient’s sexuality. 
In general, once patients are cleared to drive, they can be 
cleared to resume sexual activity. However, fatigue and 
pain may preclude the resumption of usual activity. Open 
discussion with the partner should be encouraged.

The successful management of the patient with GI can-
cer, with or without persistent or recurrent disease, requires 
an interprofessional team approach of health care provid-
ers. Providers and the care team must remember that in 

cancer issues and body-image concerns that invariably dom-
inate preoperative discussions.

Postoperatively, the nurse or therapist should resume 
teaching sessions as soon as the patient is able to concen-
trate (usually on the second or third postoperative day). The 
focus should be on the patient’s ability to empty, clean, and 
change the appliance. Skin care is also a major concern and 
should be addressed early. After discharge, several home 
visits should be arranged for follow-up teaching.

Skin problems are frequently encountered in patients 
with ostomies. Dermatoses are caused by prolonged con-
tact with stoma effluent; this occurs with ill-fitting appli-
ances or poorly placed stomas. Prevention and treatment 
are essentially the same. Meticulous care must be taken to 
ensure an airtight and watertight seal of the skin barrier. 
Patients should be instructed to change the appliance fre-
quently (every 2 days or so) and to avoid soaps and deter-
gents when washing the area. Persistent problems should 
be referred to a qualified enterostomal nurse or therapist. 
Candida albicans infection is very common in the peris-
tomal skin and is usually easily managed with the use of 
nystatin powder and frequent appliance changes. With 
good teaching and meticulous self-care, these problems are 
largely avoidable.

 n oVerVieW of teaChing anD self-Care 
for gastroenterologiC CanCers

Multiple treatment options and combinations are used in 
the treatment of GI cancers. Because there is no standard 
regimen, patients, in collaboration with their interprofes-
sional health care providers and significant others, can 
make informed decisions by developing a comprehensive 
plan that includes all available options and clinical trials, 
as well as recommendations. This joint assessment and 
management planning is often valuable and can include 
the interprofessional team, such as the primary care pro-
vider, gastroenterologist, surgeon, medical and radiation 
oncologist, nurse, and social worker. A spiritual counsel-
ing team can be invaluable, depending on the patient’s 
support system and life-view. At this point, introduction 
to local and national support organizations or even other 
local cancer patients may prove to be essential for both the 
patient and significant others to help them deal with the 
feelings of isolation and information overload commonly 
encountered.

Quality of life for the patient with an advanced malig-
nant disease hinges on control of symptoms. Factors to be 
considered include pain, jaundice, pruritus, nausea and 
vomiting, constipation or diarrhea, intestinal obstruction, 
anorexia, cachexia, and dyspnea. Pain, in particular, can be 
a challenging problem and should be managed aggressively. 
Although not all cancer patients experience pain, those 
with advanced disease often require an interprofessional 
approach, using the expertise of a wide range of health care 
professionals. In this setting, a pain management team can 
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 n Lance Armstrong Foundation , 2201 E. Sixth Street, 
Austin, TX 78702; (877)-236-8820, 855-220-7777; 
www.livestrong.org/

 n National Cancer Institute, BG 9609, MSC 9760, 9 
609 Medical Center Drive, Bethesda, MD 20892–
9760; 1-800-4 -CANCER (1-800- 422-6237); www.
cancer.gov

 n N   ational Coalition for Cancer   Survivorship, 1010 
Wayne Ave., S uite 315, Silver Spring, MD 20910; 
1-877-NCCS-YE S (622–79 37) for some publication 
s and Cancer Survivor Toolbox® orders; www.can-
ceradvocacy.org

 n  National Comprehensive    Cancer Network, 275 
Commerce Dr., Suite 300, Fort Washington, PA 
19034. (215)-690-0300; www.nc cn.org

 n Pancreatic Ca  ncer Action Ne twork, 1500 Rosecrans 
Ave., Suite 200, Manhattan Beach, CA 90266; (310)-
725-0029, 1-877-272-6226; www.pancan.org/

 n United Ne twork for Or gan Sharing, 700 North 4th 
St., Richmond, VA 23219; (804)-782-4800, (888)-
894-6361; www.unos.org

 n U.S. Na tional Institutes of He alth, Cl inical Trials 
Database; www.clinicaltrials.gov

patients with cancer, not  all fi ndings a   rise from the cancer; 
other treatable me   dical and surgical diseases can and  do 
occur.  The prov ider must carefully reassess and reevaluate 
the patient throughout the course of the illness. In addition, 
an approach to patient management shou ld incorpor ate the 
family as the unit of care. By fostering interaction among 
and participation by all of those signifi cantly involved in 
the patient’s well-being and by attendin g to  the psycho-
social and spiritual concerns of the family, the health care 
provider and t he interprofessional team can  play an indis-
pensable  role in meeting the needs of the cancer patient and 
promoti   ng quality of life.

 n CoMMunity resourCes

This section contains resources for patient education, teach-
ing materials, national organizations, clinical trials, and rel-
ev ant community resources related to GI cancer.

 n American Gastro  ent  erology  Association (AGA), 4930 
Del Ray Ave., Bethesda, MD 20814; (301)-654-2 
055; www.gastro.org

 n American College of Gastroen terology (ACG), 6400 
Goldsboro Rd., Ste 200, Bethesda, MD 20817; (301)-
263-90 00; www.acg.gi.org

 n American Society o f Co lon and Rectal Surgeons, 85 
W . Algonqu i n Rd., Suite 550, Arlington Heights, IL 
600 05; (847)-290-9184; www.fascrs.org

 n The National Institute of Diabetes and Digestive 
and Kidney Diseases (NIDDK), Offi ce of 
Communications & Public Liaison, NIDDK, NIH 
Bl dg 31, Rm 9A06, 31 Center Drive, MSC 2560, 
Bethesda, MD 20892– 2560; (301)-49 6-3583; 
www.niddk.nih.gov

 n Society of Gastro enterology Nur ses and Ass  ociates 
(SGNA), 330 N. Wabash Ave., Suit e 2000, Chicago, 
IL 60611–7621; (800)-245-7 462;  www.sgna.org

 n American Cancer Society , 250 Williams Street NW, 
Atlanta, GA, 30303; 1-80 0-227-2345; www.cancer.
org/

 n American Liver Found  ation, 39 Broadway, Suite 
2700, New York, NY 100 06; (212)-668-1 000, 
1-800-GO-LIVER (1-800-465-4837); www.liver
foundation.org

 n CancerCare, 275 Seventh Avenue, New York, NY 
10001; 1-800 -813-HOPE (4673); www.cancercare
.org/

 n Cancer.Net, American Society of Clinical Oncology, 
2318 Mill Rd., Suite 80 0, Alexandria, VA 22314. 
(571)-483-1780, 1-888-651-3038; www.cancer.net/

 n Cancer Support Communi  ty, 1050 17th Street, NW, 
Suite 500, Washington, DC 20036. (202)-659-9709,  
1-888-793-9355; www.cancersupportcommunity.org/

 n Colon Cancer Alliance, 1025 Vermont Ave., NW, 
Suite 1066, Washington, DC 20005. (202)-6 28-0123, 
1-877-422-2030; www.ccalliance.org

 n Fight Colorectal Cancer, 1414 Prince St., Suite 2 04, 
Alexandria, VA 22314; (703)-5 48-1225, 1-877-427-
211142; http://fi ghtcolorectalcancer.org/

 Referral Poi nts and Cli nical warnings

For pa tients with persistent sy mptoms and warning signs, 
primary care providers should consider patient re ferral  to 
a gastroenterologist for further ev aluation.
 Warning signs (by ca   ncer etiology) include:

 n Es ophageal cancer: complaints of ch ronic dy s-
phagia, pain when swallowing, feeling of food 
getting stuck when swallowing, dyspepsia, 
progressive unintentional weight loss and 
fatigue, unexplained hoarseness, and black 
tarry stools.

 n Ga stric cancer: complaints of persistent abdomi-
nal pain or di scomfort, early satiety, unexplained 
nausea and vomiting, dyspepsia, anorexia, bloat-
ing, ch ronic GI   bleeding, progressive un intential 
weight loss, ir on-defi ciency anemia, ep igastric 
mass, and blood in the stool.

 n Ga llbladder, liver, and pa   ncreatic cancer: com-
plaints of unexplained right upper abdominal 
pain, abdominal bloating, na usea, vomiting, 
early satiety, weight loss, diarrhea, jaundice of 
the skin and eyes, dark urine, light stool color, 
ac holic stool (pale or grey stool), st eatorrhea 
(excess fat in stool), itching, fatigue, and back 
pain.

 n Co lorectal carcinoma: complaints of changes in 
bowel habits including persistent constipation or 
diarrhea, a feeling of not be ing able to empty 
the bowel completely, an urgency to move the 
bowels, re ctal cramping, pelvic pain, re ctal bleed-
ing, dark patches of blood in or on the stool, long 
and thin stools (pencil stools), abdominal di scom-
fort or bloating, unexplained fatigue, anorexia, 
and/or weight loss.

http://www.livestrong.org
http://www.cancer.gov
http://www.cancer.gov
http://www.canceradvocacy.org
http://www.nccn.org
http://www.pancan.org/
http://www.unos.org
http://www.clinicaltrials.gov
http://www.gastro.org
http://www.acg.gi.org
http://www.fascrs.org
http://www.niddk.nih.gov
http://www.sgna.org
http://www.cancer.org/
http://www.liverfoundation.org
http://www.cancercare.org/
http://www.cancer.net
http://www.cancersupportcommunity.org
http://www.ccalliance.org
http://www.canceradvocacy.org
http://www.cancer.org/
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http://www.cancercare.org/
http://fightcolorectalcancer.org/
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 n Association of Ca    ncer Online Resources, In c., 173 
Duane St., Suite 3A, New York, NY 10013–3334; 
(212)-226–5525; www.acor.org/
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Clinical Pearls
Esophageal Ca  ncer

 n Most pa tients with es  ophageal ca   ncer have wide-
spread di sease at the time of di agnosis.

 n The physical examination should fo cus on identify-
ing me tastatic di sease and co morbid factors.

 n Cure is rarely achieved, and al ternative tr  eatment 
options may have to be di scussed.

 n Es ophageal ca   ncer tr  eatment often involves 
multiple modalities, including radiation th erapy, 
ch emotherapy, and su rgery. Tr eatment requires 
accurate pretr eatment st aging. Su rgery is gener-
ally indicated for ea rly-st age es  ophageal ca   ncer 
and to alleviate symptom distress.

 n The goals of palliation are to relieve dy sphagia 
and improve quality of life. Palliation may also 
include pain ma nagement, nutritional support, or 
attention to the psychosocial and spiritual we ll-
be ing of the patient and family.

 n The risk of developing es  ophageal ca   ncer ca n be 
reduced by dietary and lifestyle modifi cation.

 n Hoarseness usually re sults from invasion of the 
recurrent laryngeal nerve and suggests more 
locally advanced di sease.

 n Nutritional al terations are frequent because of 
dy sphagia and should be addressed before initiat-
ing tr  eatment.

Gastric Ca  ncer

 n Gast ric canc   er is diffi cult to diagnose.

 n The physical examination may be unrewarding.

 n Gastric  cancer m   ust be included in the differen tial 
diagnosi s of chronic  abdominal pain, unexplained 
nausea, unexplained vomiting, and upper intesti-
nal obstruction or gastric  outlet obstruction.

 n Screening for gastric ca  ncer is    indicated for chronic 
at rophic gastritis and gastric ul cer.

Gallbladder, liver, and  Pancreatic   Cancer

 n T   he diagnoses of gallbladder, liver, and  pancreatic  
cancers are diffi cult to make; most patients die of 
their disease.

 n Quality of life must be addressed with patients 
and families.

 n Most patients have nonspecifi c GI complai  nts for 
<6 months.

 n Tumor markers are mostly nonspecifi c and can aid 
in  establishing a diagnosis. 

 n Almost 90% of patients w ith gallbladde r cancer 
hav   e coexistent cholelithi  asis.

Clinical Pearls (continued)

 n Calcifi ed “porcelain” gallbladders have a 60% 
malignancy risk and should be removed.

 n Hepatitis B vaccination should be encouraged in 
patients at high risk of  liver can cer.

 n Al  cohol intake should be limited. Teach patients 
about medical issues that  can evolve w ith chronic 
alco hol abuse. Patients wit h a history of a lcohol 
abuse can be refer red to Alcoholics A nonymous 
or psychosocial counseling if they are willing to 
participate.

 n Pancreatic insufficiency may ultimately develop 
in some long-term su rvivors. Protein and fat 
malabsorptio n and vitamin deficiencies may 
result. Vitamin and mineral supplementation 
and pancreatic e nzymes administered with 
meals are important components of nutritional 
management.

 Colorectal C arcinoma

 n Effective prevention a nd treatment of   colorec-
tal c  arcinoma re quire a true interprofess ional 
team approach. The primary care provider must 
coordinate the efforts of the gastroenterologist, 
GI surgeon,   oncologist, nurse, dietitian, and social 
work services to provide the most effective and 
the most personal treatment.

 n Colorectal c ancer is a    preventable disease. 
Scr eening for asymptomatic patients signifi cantly 
reduces the mortality rate. High-risk pa tients 
should be identifi ed and educated in disease 
prev ention.

 n In all patients except the very young, recta l 
bleed ing should be assumed to arise from a GI 
neoplasm   until proven otherwise. Prompt evalua-
tion i s warranted.

 n Iron-defi cie ncy anemia in men or postmenopausal 
women requires prompt evaluation.

(continued)
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Hepatitis
Julie Fishman, RPh, MPA

Hepatitis is an infl ammation of the liver with hepatocel-
lular damage ranging from mild to severe to potentially 
fatal. Hepatitis can be viral or autoimmune. Viral hepatitis 
is caused by six hepatotropic viruses: hepatitis A (HAV), 
B  (HBV), C (HCV), D (HDV), E  (HEV), and G  (HGV). 
Autoimmune hepatitis (AIH) is a generally unresolving 
infl ammation of the liver of unknown cause  (Manns et 
al., 2010). The origin of hepatitis, the hepatitis virus type, 
and the degree of liver damage will determine the medical 
intervention needed. Patients with acute hepatitis should be 
monitored until liver function tests become normal. Acute 
cases of hepatitis due to known HCV exposure are addi-
tionally managed with antivirals. A severe acute case of AIH 
is treated with corticosteroids. Cases of known exposure to 
HAV and  HEV should resolve quickly and spontaneously. 
Known exposure to  HBV and HCV requires ongoing moni-
toring to detect and manage the chronic disease. The goal 
is to maximize the level of functioning by minimizing the 
severity of the liver failure.

For purposes of this chapter, the hepatotropic viruses 
are reviewed (Table 22.1). Although HAV,  HBV, and HCV 
are the viruses most commonly encountered in the  United 
States, HDV,  HEV, and  HGV should be considered as 
well. Other viral causes of infl ammation of the liver include 
adenovirus, Epstein–Barr virus, cytomegalovirus, rubella, 
herpes simplex, varicella, and parvovirus. Primary care pro-
viders must identify the virus causing liver damage, care for 
patients with these viral infections, and protect the com-
munity as well as themselves from exposure to these viruses.

 n HEPATITIS A (INFECTIOUS  HEPATITIS)

Anatomy, Physiology, and Pathology 

HAV is a single-stranded  RNA virus that belongs to the 
Hepatovirus genus in the Picoraniridae family. It is primar-
ily transmitted by the fecal–oral route. Transmission is facil-
itated by poor sanitation, intimate contact (household or 
sexual), and poor personal hygiene. Every year, outbreaks 
from water or food contaminated by infected food handlers 
are reported.

Epidemiology

The Centers for Disease Control and Prevention (CDC) reported 
that there were 17,000 new cases of HAV in the United States 
in 2010. The annual number of new cases has decreased by 
60% since 2005 (CDC, 2013d). HAV is a worldwide infection. 
It is nearly universal in childhood in overcrowded developing 
countries. It is thought that 29.1% to 33.5% of persons in the 
United States have been infected with HAV (CDC, 2013d). 
Risk factors for infection with HAV include employment at 
day-care centers, international travel, illicit intravenous drug 
use, exposure to contaminated food or water, men who have 
sex with men, people with blood clotting factor disorders, and 
personnel working with nonhuman primates (CDC, 2013a).

Diagnostic Criteria

Serologic tests for screening and diagnosis of HAV include 
the HAV Immunoglobulin M antibody (HAV IgM Ab) and 
the HAV Immunoglobulin G antibody (HAV IgG Ab; see 
Figure 22.1).

 n Presence of HAV IgM Ab indicates an acute HAV 
infection.

 n Presence of HAV IgG Ab indicates a HAV convales-
cent state.

History and Physical Examination

Symptoms consist of fl u-like complaints. Jaundice may or may 
not appear. Other signs and symptoms of hepatitis can be 
found in Table 22.2. HAV is acute, self-limited, and rarely ful-
minant. Hepatic failure is rare, with a mortality rate of 0.5% 
(CDC, 2013b). There is no carrier state, and initial exposure 
confers lifelong immunity.

If these symptoms are vague in nature (e.g., fatigue, loss 
of appetite) they may not be suffi cient to alert the patient to 
visit the primary care provider.

Persons infected with HAV may be asymptomatic and 
still have the potential to transmit disease. The incubation 
period is about 2 to 6 weeks (average: 28–30 days), with 
the highest concentration of HAV found during the 2 weeks 
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before jaundice appears. It is during this period that the per-
son is highly infectious. Although rare, HAV can be trans-
mitted by blood transfusions if the donation is made in the 
prodromal phase of the infection.

Diagnostic Studies

Abnormalities may be present in the liver function test, but 
only liver enzyme alanine aminotransferase (ALT) is elevated 

VIRUS TYPE

A B C D E

Infectious Serum Parenteral non-A, 
non-B

Delta Enteric non-A, non-B

Route of 
transmission

Fecal–oral 
Water supply 
 Infected food 

handlers
 Sexual exposure

Parenteral 
Blood
Sexual exposure 
Maternal–fetal
 Sharing contami-

nated needles/
syringes

 Accidental 
needlesticks

 Parenteral 
Blood
 Sharing contami-

nated needles/
syringes

 Coinfection with 
hepatitis B

 Travel to endemic 
areas

Fecal–oral 
Water supply

Incubation
period

2–6 weeks 
(average: 
28–30 days)

4 weeks to 5 months 
(average: 84 days)

5–12 weeks (aver-
age: 60 days)

4 weeks to 5 months 2–9 weeks

Diagnostic 
criteria

 HAV IgM anti-
body (acute 
state) 

 HAV IgG 
antibody 
(convalescent 
state)

 HBsAg (acute state) 
 HBeAg (high 

infectivity) 
 HBV DNA 
Anti-HBs (immunity 

to hepatitis B)

 HCV Ab
Confirmed by HCV  

RNA (chronic 
infection)

 HDV Ab, 
HBc IgM Ab 

(coinfection) 
Confirmed by biopsy

 HEV IgM Ab (acute 
state) 

 HEV IgG Ab (conva-
lescent state)

Prophylaxis Hepatitis A 
vaccine

Hepatitis B vaccine No vaccine Hepatitis B vaccine No vaccine

Treatment Immune globu-
lin prophylaxis 
best within 
2 weeks of 
exposure

Hepatitis B immune 
globulin 

Interferon therapy
Antiviral therapy
Transplantation (if 

cirrhosis and end-
stage liver disease 
develop)

Alpha-interferon 
injections

Transplantation (if 
cirrhosis and end-
stage liver disease 
develop)

Hepatitis B immune 
globulin for postex-
posure prophylaxis

None

Prognosis  No chronic state
 Lifelong 

immunity
 Rarely fatal 

(0.6% 
mortality)

 Chronic carrier state
 Can become immune
 Chronic hepatitis B 

associated with 
hepatocellular 
carcinoma

 Chronic carrier state
 Chronic hepatitis C 

associated with 
hepatocellular 
carcinoma (20%)

 Chronic carrier state
 Immunity to HBV 

gives immunity to 
HDV

 No chronic state
 30% mortality 

in pregnant     
women in third 
trimester

Anti-HBs, hepatitis surface antibody; HAV IgM, HAV immunoglobulin M antibody; HBeAg, hepatitis Be antigen; HBsAg, hepatitis B surface antigen; HBV DNA, 
hepatitis B virus DNA; HCV, hepatitis C virus; HDV, hepatitis D virus.

TABLE 22.1 Types of Hepatitis

before the onset of symptoms. The ratio of ALT to aspar-
tate aminotransferase (AST) exceeds 1.4 (Salete de Paula, 
2012). HAV is confirmed by finding HAV IgM Ab in the 
serum during the acute or early convalescent phase of ill-
ness. Immunocompromised patients and transplant recipi-
ents may have an acute HAV infection without the presence 
of HAV IgM Ab. In the rest of the infected population, this 
antibody to HAV usually declines to undetectable amounts 
within 6 months, and is rarely seen past 12 months. The liver 
enzyme tests return to normal before HAV IgM Ab becomes 
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During acute phases of any hepatitis infection, the patient may 
experience any or all of the following symptoms:

 n Loss of appetite
 n Nausea and vomiting
 n Low-grade fever
 n Malaise
 n Jaundice
 n Change in color of urine or stool
 n Right upper quadrant pain
 n Liver enlargement

TABLE 22.2 Signs and Symptoms of Hepatitis

undetectable.  HAV IgG Ab remains detectable in the serum 
for a lifetime and denotes a convalescent infection.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Prevention of HAV is enhanced by a clean water supply. 
This includes hand washing in restaurants and day-care cen-
ters. Use of cloth diapers would minimize the introduction of 
fecal matter into landfi lls from disposable diapers. Universal 
enteric precautions are recommended for health care provid-
ers, as they may care for potentially infectious asymptomatic 
patients. Outbreaks among health care workers show that 
inadequate hand washing and lack of appropriate glove use 
for handling stool result in exposure of health care workers 
to this virus.

HAV is a self-limiting disease. It does not progress to a 
chronic illness, but relapses have been observed. There cur-
rently is no treatment recommended for the disease itself, 
but symptomatic and supportive treatment should be given. 
These measures are discussed later in the section “Teaching 
and Self-Care.”

Prophylaxis

Hepatitis A vaccine is available and is given in two doses 
6 to 12 months apart depending on the vaccine. The vac-
cine should be administered to children 1 year of age and to 
people in previously described risk categories. Vaccination 
offers greatest protection against HAV. Immune globulin 
can be administered before exposure when a patient is aller-
gic to the vaccine, the vaccine is unavailable, or during the 
incubation period of HAV; it is most effi cacious when given 
within 2 weeks of exposure. Immune globulin demonstrates 
up to 90% effectiveness postexposure  (Liu, Nikolova, & 
Fei, 2010). Anyone with a known exposure to HAV should 
be tested for HAV infection and if not immune should 
receive the vaccine as well as prophylactic immune globulin. 
Known IgG to HAV means that the person has immunity to 
this infection and needs no prophylaxis. In cases of known 
exposure to  HAV, close family members of the infected per-
son should also be offered the hepatitis A vaccine, as well 
as immune globulin as prophylaxis, after they are tested for 
HAV antibodies. For travelers to countries where HAV is 
endemic, or for people who plan to be in close contact with 
natives of endemic countries, prophylactic administration 
of the hepatitis A vaccine plus a  course of immune globulin 

HAV
infection

HAV HBV

Serological testing of
symptomatic or high-

risk individuals

HCV

+ HCV Ab– HCV Ab
+/– HBc IgM Ab

+ HBsAg
– HBc IgM Ab

– HBsAg
+ HAV
IgM Ab

– HAV
IgM Ab

HBV
infection

HAV
infection
unlikley

HBV
infection
unlikely

HCV
infection
unlikely

Send
confirmation
test of active
HCV infection

–HCV RNA
+HCV
RNA

Active
infection

Active
infection
unlikely

FIGURE 22.1 

Diagnosis of acute hepatitis infection.

Ab, antibody; HAV, hepatitis A virus; HBV, hepatitis B virus; HBsAG, hepatitis B surface antigen; HCV, hepatitis C virus.
Source: Quest Diagnostics (2013).
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before exposure is recommended (Sharapov & Teshale, 
2013). 

 n HEPATITIS B (SERUM HEPATITIS)

Anatomy, Physiology, and Pathology 

HBV is a DNA virus of the hepadnavirus family. It is trans-
mitted parenterally, by sexual exposure, by contact with 
infected blood and tissues, and by maternal–fetal spread.  
HBV codes for a variety of proteins. There are three distinct 
antigens: surface antigen  (HBsAg), core antigen (HBcAg), 
and the e antigen (HBeAg). These three antigens have anti-
bodies that may appear during the infectious phase. There 
are eight genotypes of  HBV (A through H), with genotypes 
A, B, C, and D being most common in the United States 
 (Lok & McMahon, 2009).

Epidemiology

More than 2 billion people worldwide are infected with  
HBV, with 500,000 to 700,000 annual deaths. The high-
est incidence of  HBV is seen in Africa (World Health 
Organization, 2012). In the United States, there are 800,000 
to 1.4 million  hepatitis B carriers (CDC, 2013d). There were 
about 38,000 new cases of  HBV in the  United States in 2010 
(CDC, 2013d). HBV is prevalent in people born in coun-
tries where that virus is endemic, as well as their descen-
dants. Most HBV-infected persons in the  United States are 

intravenous drug users, men who have sex with men, and 
men and women with multiple sexual partners. Other at-risk 
groups are prison inmates, household contacts of HBV car-
riers, and infants born to HBV-infected mothers. Parenteral 
transmission can also occur from shared needles and tattoo-
ing. Health care workers are at risk through contact with 
blood and tissue. Voluntary screening of donated blood for  
hepatitis B antigens began in 1986. The current risk of HBV 
infection through blood transfusion is between 1 in 200,000 
and 1 in 500,000 (American Red Cross, n.d.). The world-
wide immunization of newborns and infants with the  hepa-
titis B vaccine markedly decreased the incidence of HBV.

Diagnostic Criteria

Serologic tests for screening and diagnosis of HBV include  
HBsAg,  hepatitis B core antibody  (HBcAb), and HBV DNA 
(see Figures 22.1 and 22.2).

 n Positive HBsAg indicates an acute HBV infection.
 n Positive HBsAg six months after initial diagnosis 
indicates a carrier state or chronic HBV infection.

 n Negative HBsAg with the presence of clinical symp-
toms and a positive HBV  DNA indicates chronic 
HBV infection.

Clinical practice guidelines for  hepatitis B from the 
American Association for the Study of Liver Disease 
(AASLD) can be found at www.aasld.org/practice
guidelines/Documents/Bookmarked%20Practice%20
Guidelines/Chronic_Hep_B_Update_2009%208_24_
2009.pdf

+ HBsAg

Serologic testing
to determine

chronic hepatitis

HBV
infection
unlikely

+ HBV
DNA

– HBV
DNA

HBV
Infection

– HBsAg
Asymptomatic

– HBsAg
Symptomatic

HBV
infection

HBV
infection
unlikely

HCV
infection
unlikely

– HCV Ab + HCV Ab

+ HCV
RNA

– HCV
RNA

Active
HCV

infection

HCV
infection
unlikely

HBV HCV

FIGURE 22.2 

Diagnosis of chronic hepatitis infection.

Ab, antibody; HBV, hepatitis B virus; HBsAG, hepatitis B surface antigen; HCV, hepatitis C virus.
Source: Quest Diagnostics (2013).

http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Chronic_Hep_B_Update_2009%208_24_2009.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Chronic_Hep_B_Update_2009%208_24_2009.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Chronic_Hep_B_Update_2009%208_24_2009.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Chronic_Hep_B_Update_2009%208_24_2009.pdf
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History and Physical Examination

The incubation period of HBV is 4 weeks to 6 months, with 
an average of 84 days. During the acute phase, symptoms 
may last about 4 months. Typically, patients with acute 
HBV infections present with nonspecific complaints such as 
fatigue and anorexia. Jaundice may appear as the conju-
gated bilirubin level rises, and the patient may notice dark 
urine and clay-colored stool. Other signs and symptoms are 
noted in Table 22.2.

Less than 5% of adults infected with HBV, who are oth-
erwise healthy, will become chronic carriers (World Health 
Organization, 2013). However, persons infected with HBV 
in infancy have an 80% to 90% likelihood of becoming 
chronic carriers in adulthood, and 15% to 25% of adults 
infected in childhood will die from cirrhosis or liver can-
cer (World Health Organization, 2013). The risk of being a 
HBV carrier is twofold: first, one can transmit the infection 
to others; second, one is at increased risk for the develop-
ment of cirrhosis, liver failure, and primary liver cancer. 
Some chronic carriers are asymptomatic, whereas others 
experience symptoms that require intervention.

Diagnostic Studies

Nonspecific liver enzyme elevations (AST and ALT) may be 
the first indication that a patient has hepatitis. Clinical evi-
dence of liver disease of at least 6 months’ duration, elevated 
serum aminotransferase levels with a liver biopsy showing an 
unresolved hepatic inflammation, and confirming serologic 
markers indicate chronic HBV infection. HBsAg appears in 
the blood about 1 month after exposure and may remain for 
up to 6 months. Persistence of HBsAg for more than 6 months 
indicates a carrier or chronic state. The presence of HBcAb 
occurs 2 weeks after HBsAg appears. The period between 
the disappearance of HBsAg and the appearance of hepatitis 
surface antibody (anti-HBs) is known as the window period. 
During the window period, the only serologic marker indica-
tive of an acute HBV infection is the presence of HBc IgM Ab. 
The presence of anti-HBs indicates immunity to HBV.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

There is no specific treatment for an acute HBV infection. 
Rather, supportive care must be provided based on the 
symptoms. The section titled “Teaching and Self-Care” at 
the end of this chapter outlines supportive care measures.

Treatment recommendations for chronic HBV carriers 
are based on three parameters: HBeAg presence, HBV DNA 
level, and ALT elevation. The treatment options include 
injectable pegilated interferon-a (PegINF) and oral drugs that 
are nucleoside analogue (NA) antiviral agents. These avail-
able therapies do not achieve cure. Therefore, the decision to 
initiate therapy is based on the risk of the liver-related mor-
bidity and mortality, treatment safety and efficacy, possibility 
of drug resistance, and family planning for women.

The first-line medications recommended for treatment 
of HBV are PegINF and NAs (entecavir or tenofovir; Lok 
& McMahon, 2009). Other NAs used in chronic HBV are 
lamivudine, adefovir, and telbivudine. At least a 1-year 
course of NAs is recommended, with treatment continuing 
for at least 6 months after HBe antibody (HBeAb) serocon-
version is achieved (Lok & McMahon, 2009). The most 
common side effects of PegINF therapy are neutropenia, 
which requires monitoring; and flu-like symptoms, which 
are transient and usually diminish with continued treat-
ment. The NAs are generally well tolerated with a low inci-
dence of side effects; however, patients should be monitored 
for renal toxicity. Dose adjustment is necessary for patients 
with a compromised creatinine clearance.

Active participation in the treatment plan is of utmost 
importance to prevent development of a resistant virus. 
Cross-resistance is common with this class of medication. 
If a patient develops breakthrough infection while on an 
NA, combining two NAs or making switches is recom-
mended. HBV coinfection with HCV, HDV, or HIV may 
be encountered.

Liver transplant is the most effective option for HBV- 
infected patients, but the recurrence of HBV after liver 
transplantation is high. Prophylactic measures are impera-
tive to prevent recurrence. These include hepatitis B immune 
globulin (HBIG) and antivirals. Without prophylaxis, the 
risk of HBV recurrence is 80%. This is principally related 
to the viral load at the time of the transplantation (Roque-
Afonso, 2009). Most studies show that combining HBIG 
and lamivudine after liver transplant has demonstrated 
a <10% recurrence at 5 years (Roque-Afonso, 2009). 
Combination treatment recommendations with other anti-
virals are evolving.

Prophylaxis

There is a vaccine for HBV that is more than 90% effec-
tive (World Health Organization, n.d.[a]). It is a series of 
three injections, with the second dose given 1 month after 
the first, and the third dose given 6 months after the first 
dose. A fourth injection is recommended 6 months after the 
third dose in immunocompromised adults or when a faster 
immunogenic response is desired. Preexposure prophy-
laxis with immune globulin is not advised (World Health 
Organization, n.d.[b]). A combination of both vaccination 
and immune globulin is recommended after sexual and peri-
natal exposure.

The Occupational Safety and Health Administration 
(OSHA) mandates that health care workers be offered pro-
phylactic vaccination if they expect to come in contact with 
blood or body fluids. This step, in combination with bar-
rier protections, should minimize the risk of HBV transmis-
sion to health care workers. In the event of percutaneous or 
mucosal exposure, the treatment varies based on the vacci-
nation and antibody response status of the exposed person 
and on the HBsAg status of the source of exposure. The 
specific guidelines can be found on OSHA’s website (www 
.osha.gov/OshDoc/Directive_pdf/CPL_2-2_69_APPE.pdf).

http://www.osha.gov/OshDoc/Directive_pdf/CPL_2-2_69_APPE.pdf
http://www.osha.gov/OshDoc/Directive_pdf/CPL_2-2_69_APPE.pdf
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 n HEPATITIS C (PARENTERALLY TRANSMITTED 
NON-A, NON-B HEPATITIS)

Anatomy and Physiology

HCV was identified in 1989 as the causative agent in most cases 
of non-A, non-B hepatitis. HCV is a double-shelled, enveloped, 
single-stranded RNA virus classified in the Flaviviridae family 
and genus Hepacivirus (O’Shea, n.d.). There are at least six 
HCV genotypes based on the 5′ terminal region and nucleo-
tide (NS5) sequence analysis. Genotype 1 (subtypes a and b) is 
most prevalent in the United States, followed by genotypes 2 
and 3. The main route of transmission is parenteral, through 
sharing contaminated needles and syringes.

Epidemiology

HCV is the most prevalent of the hepatotropic viruses lead-
ing to chronic liver disease in the United States. In 2010, 
17,000 new cases of HCV infection occurred in the United 
States, with the total number of infected people ranging 
from 2.7 to 3.9 million (CDC, 2013d). Approximately 70% 
to 85% of newly infected patients may develop chronic liver 
disease (Buggs, 2012). HCV is encountered worldwide, with 
the highest prevalence in Asia and Africa. HCV transmis-
sion is parenteral and can occur from the smallest exposure 
to infected blood. Risk factors include sharing needles and 
syringes, poorly sanitized tattoo and piercing equipment, 
and needlestick injuries among health care workers. HCV 
transmission through blood transfusion or blood products 
is uncommon because the screening of donated blood for 
HCV antigens began in 1990. The current risk of infection 
through blood transfusion is 1 in 1,390,000 (American Red 
Cross, n.d.). Transmission of HCV to household contacts 
of people with HCV infection is low. However, mother-to-
child transmission has been documented through HCV RNA 
detection as a marker of infection in infants and occurs in 
7% to 8% of HCV-infected mothers (Perinatology, 2013). 
Delivery by cesarean section does not prevent vertical 
transmission.

Diagnostic Criteria

Serologic tests for screening and diagnosis of HCV include 
the HCV antibody (HCV Ab) and HCV RNA (see Figures 
22.1 and 22.2).

 n Positive HCV Ab and HCV RNA indicate an acute or 
chronic HCV infection.

 n Negative HCV Ab and positive HCV RNA may indi-
cate chronic HCV infection in an immunosuppressed 
patient, early acute HCV infection, or a false positive.

Clinical practice guidelines for hepatitis C from the 
AASLD can be found at www.aasld.org/practiceguidelines/ 
Documents/Bookmarked%20Practice%20Guidelines/
Diagnosis_of_HEP_C_Update.Aug%20_09pdf.pdf

History and Physical Examination

Classic findings of hepatitis, such as abdominal pain and 
jaundice, may be noted, but often the infection is subclini-
cal and manifests years later in a chronic form. Other signs 
and symptoms of acute hepatitis are noted in Table 22.2. 
Screening for HCV should be recommended for all patients 
who are injection drug users, people who received blood 
transfusions before 1992, hemophiliacs who received blood 
products before 1987, individuals with unexplained eleva-
tions of ALT and AST, children born to mothers infected 
with HCV or HIV, patients who at any point were on 
hemodialysis, health care workers who come in contact 
with blood/blood products, and patients with multiple 
sexual partners. The U.S. Preventive Services Task Force 
recommends that all adults born between 1945 and 1965 
be screened for HCV (U.S. Preventive Services Task Force, 
2013). As mentioned earlier, once viral hepatitis is sus-
pected, serologic assays can identify the specific cause.

The incubation period of HCV is 5 to 12 weeks during 
the initial infection. Infection with HCV is asymptomatic 
in 70% to 80% of people with a positive HCV Ab (CDC, 
2010). Chronic infection with HCV can develop into 
chronic liver disease (55%–85%), cirrhosis (5%–25%), 
or hepatocellular carcinoma (1%–3%; Lok & McMahon, 
2009). Once cirrhosis has developed, screening every 6 to 
12 months for hepatocellular carcinoma with abdominal 
ultrasound and measuring of serum alpha-fetoprotein levels 
is essential (Ghany, Strader, Thomas, & Seeff, 2009). The 
number of deaths due to cirrhosis or liver cancer attributed 
each year to HCV is 1% to 5% (CDC, 2010).

Diagnostic Studies

HCV infection is diagnosed by testing for HCV Ab and for 
HCV RNA. The second generation enzyme immunoassay 
(EIA2) is the serologic test most frequently used for diag-
nosing HCV infection. It is an enzyme-linked immunoas-
say that detects antibody to the C-100–3 antigen located in 
the NS4 region. The average time from exposure to positive 
HCV Ab seroconversion is 8 to 9 weeks, and HCV Ab can 
be detected in >97% of persons by 6 months after exposure 
(CDC, 2013c).

The recombinant immunoblot assay (RIBA2) detects 
antibodies directed against the C-100–3 antigen and is a 
supplementary or confirmatory assay, with 90% accuracy. 
The polymerase chain reaction detects viral RNA within 
the first week of infection and when antibody production is 
impaired, providing increased sensitivity. HCV RNA is cur-
rently the best marker of viremia and infectivity.

Positive tests for both HCV Ab and HCV RNA indicate 
acute or chronic HCV. Positive HCV Ab and negative HCV 
RNA indicate resolution of HCV or acute HCV during a 
period of low-level viremia. Negative HCV Ab and positive 
HCV RNA indicate early acute HCV, chronic HCV in an 
immunosuppressed patient, or false positive HCV RNA. Both 
negative HCV Ab and HCV RNA mark the absence of HCV 

http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis_of_HEP_C_Update.Aug%20_09pdf.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis_of_HEP_C_Update.Aug%20_09pdf.pdf
http://www.aasld.org/practiceguidelines/Documents/Bookmarked%20Practice%20Guidelines/Diagnosis_of_HEP_C_Update.Aug%20_09pdf.pdf
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(Ghany et al., 2009). It may take as long as 6 months after 
primary infection for an HCV Ab response to develop. HCV 
infection can produce fluctuations in serum transaminase lev-
els; thus, retesting in 4 to 6 months should be done for con-
firmation. Genotyping is necessary to determine the treatment 
and duration of therapy. Liver biopsy is used to determine the 
extent of liver injury and guide the decision to initiate therapy.

Treatment Options, Expected Outcomes, and 
Comprehensive Management

Because a small percentage of people develop acute hepati-
tis, primary care providers are focusing their attention on 
preventing chronic disease and educating patients about 
risk factors for contracting HCV. With an acute infection, 
supportive measures, such as those noted in the section 
“Teaching and Self-Care” at the end of the chapter, and 
treatment with antivirals may be implemented. Chronic 
HCV occurs in 55% to 85% of patients with acute infec-
tion, with 5% to 25% of these patients at risk for develop-
ing cirrhosis; of these, 1% to 3% progress to hepatocellular 
carcinoma (Ghany et al., 2009).

The first drug used for chronic HCV was interferon 
alfa. Monotherapy was not very successful. The marker of 
viral clearance is achieving sustained virologic response, 
and monotherapy achieved sustained virologic response in 
<10% of patients (Liang & Ghany, 2013). The next step 
in chronic HCV therapy became a combination treatment 
of PegINF and the oral antiviral agent ribavirin, which 
work synergistically. In 2011, two new drugs, boceprevir 
and telaprevir, both protease inhibitors, were approved for 
treatment of chronic HCV patients with genotype 1. The 
addition of protease inhibitors to the treatment protocol 
with PegINF and ribavirin improved viral clearance to more 
than 70% (Liang & Ghany, 2013).

The treatment protocol of chronic HCV varies based on 
the genotype, and the duration of treatment varies based on 
whether the patient is treatment-naïve or has previously been 
treated with PegINF and ribavirin. The standard of care has 
been the combination of PegINF and ribavirin in all patients 
regardless of genotype. This regimen results in rates of sus-
tained virologic response of 70% to 80% among patients with 
HCV genotype 2 or 3 infection and rates of 45% to 70% 
among patients with any other genotypes (Ghany et al., 2009).

In genotype 1 patients, either boceprevir or telaprevir is used 
as part of triple therapy with ribavirin and PegINF. Because 
there is a high chance of developing drug resistance, neither 
boceprevir nor telaprevir should ever be used alone or inter-
changed for one another. Also, the dose of either drug should 
never be reduced. If a patient interrupts or fails therapy with 
one protease inhibitor, the other agent will not be effective.

The difficulty of triple therapy with telaprevir and 
boceprevir is ongoing patient participation, because of 
the number of pills and the frequency with which patients 
have to take them, the dietary considerations, and the 
adverse effects that range from dysgeusia and rash to ane-
mia and neutropenia. However, the landscape of therapy is 

changing rapidly. In 2013, two more drugs received FDA 
approval for chronic HCV: simeprevir, a protease inhibi-
tor, and sofosbuvir, a nucleotide analog. Simeprevir is a 
once-a-day tablet for genotype 1 patients in combination 
with PegINF and ribavirin. Sofasbuvir is a once-a-day 
tablet approved for two groups of patients: treatment-
naïve adults with genotypes 1 and 4 (in combination with 
PegINF and ribavirin) and adults with genotypes 2 and 3 
(in combination with ribavirin alone; Balistreri, 2013a). 
For genotype 1 patients, in combination with PegINF and 
ribavirin, simeprevir achieved sustained virologic response 
at 12 weeks in 80% of patients and sofasbuvir in 90% of 
patients (Balistreri, 2013b).

There are a number of other new therapies in develop-
ment for chronic HCV. The new regimens are expected to 
have a lower pill burden, better tolerability, shorter duration 
of treatment, and no resistance development; in addition, 
some may not require combination with PegINF. The chal-
lenge in chronic HCV therapy is identifying which patients 
need to be treated, and with more drugs in the pipeline, who 
should be treated with which therapy.

Chronic HCV is the leading indication for a liver trans-
plant. The disease recurrence is almost universal and 25% to 
30% of patients experience graft loss (Ghany et al., 2009). 
The treatment in liver transplant patients is deferred until 
the demonstration of recurrent histologic disease. PegINF 
with or without ribavirin is used.

Prophylaxis

There is no vaccine for HCV. An exposed person should 
have a liver function panel and baseline testing for HCV 
Ab. There are no clear guidelines regarding time frame and 
frequency of postexposure retesting, but the CDC recom-
mendations state repeating liver function panel and HCV 
Ab tests in 4 to 6 months (CDC, 1998). There is no recom-
mended postexposure drug prophylaxis.

 n HEPATITIS D (DELTA HEPATITIS)

Anatomy, Physiology, and Pathology

HDV was recognized as a new virus in 1977. HDV is a defec-
tive RNA virus and, as an incomplete virus, requires the 
presence or helper function of the HBsAg of HBV to survive 
and replicate. Therefore, it can infect only persons who are 
HBsAg positive. HDV infection that occurs simultaneously 
with HBV is referred to as a coinfection. Its progression to 
chronic infection occurs in <5% of patients (Roy, Kanth, & 
Lacey, 2013). When a patient who is already HBV positive 
gets infected with HDV, it is referred to as a superinfection. 
Superinfection leads to a more rapid progression of the dis-
ease. A latent HDV infection has been encountered in trans-
plant recipients where an HDV-infected graft is reinfected 
with HBV. There are eight identified genotypes of the virus.
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Epidemiology

Approximately 15 million people are infected with HDV 
worldwide (Roy et al., 2013). HDV is endemic in the 
Mediterranean area, the Middle East, South America, the 
Amazon basin, Central Africa, and parts of Asia. Some 
areas of Western Europe have become new growing areas 
for HDV because of immigrants from HDV-endemic 
regions. Most infections occur in adults. High-risk groups 
such as intravenous drug users, hemophiliacs, and recipi-
ents of multiple blood transfusions have had an impact on 
HDV-endemic regions. This, coupled with poor sanitary 
conditions, has increased the prevalence of HDV in Latin 
America. In the United States, there are 7,500 annual inci-
dents of HDV (Alldredge et al., 2012).

Diagnostic Criteria

Serologic tests for screening and diagnosis of HDV include 
testing for HBV coinfection (Figures 22.1 and 22.2) and 
testing for HDV antibody (HDV Ab).

 n Presence of HBsAg and HDV Ab indicates HDV 
infection.

 n Positive HBc IgM Ab indicates coinfection.
 n Negative HBc IgM Ab indicates superinfection.

History and Physical Examination

The signs and symptoms specifically associated with HDV 
are indistinguishable from symptoms of other types of hepa-
titis, and as many as 90% of patients appear asymptomatic 
(Roy et al., 2013). Signs and symptoms of hepatitis were 
noted earlier and in Table 22.2. The incubation period 
ranges from 4 weeks to 5 months and the onset of symp-
toms occurs within 3 to 7 weeks.

Diagnostic Studies

In coinfection with HBV, ALT levels become elevated, and 
are accompanied by the appearance of clinical symptoms and 
jaundice. Acute coinfection can be identified by simultaneous 
detection of HBc IgM Ab, which, along with HBsAg, estab-
lishes acute HBV infection. In chronic HDV, serodiagnosis 
depends on the presence of persistent HBsAg and HDV Ab. 
Liver biopsy may reveal an acute infection when the sero-
logic diagnosis is inconclusive. In chronically ill patients, liver 
biopsy is used to assess the grade and stage of the disease.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Prevention of HBV infection will prevent HDV (see the sec-
tion on HBV). Treatment options for HDV are limited and 
most frequently involve supportive measures. Drug therapy 

for HBV with nucleoside/nucleotide agents does not clear 
HDV. Current treatment regimens for HDV use unapproved 
high-dose interferon-based therapy for 48 weeks, with 
either daily interferon alpha or PegINF three times weekly. 
A study evaluating the use of PegINF for 48 weeks, with or 
without adefovir, showed sustained HDV RNA clearance 
in about 25% of patients with HDV infection (Alldredge 
et al., 2012). Alternative future treatment strategies may 
include prenylation inhibitors and HBV entry inhibitors, 
which are in early clinical development (Heidrich, Manns, 
& Wedemeyer, 2013). Liver transplant is performed in 
patients with fulminant hepatitis. The risk to health care 
workers is low and preventable with HBV vaccination; 
however, no vaccine specific for HDV is available.

Coinfection with HBV and HDV results in fulminant 
liver failure in 1% of patients, whereas superinfection 
results in fulminant liver failure in 5% of patients (Roy et 
al., 2013). Approximately 80% to 90% of superinfected 
patients will develop chronic HDV (Roy et al., 2013); 10% 
to 15% will develop cirrhosis within 2 years and 80% in 5 
to 10 years (Zetterman, 2013). The development of hepato-
cellular carcinoma in HDV patients does not produce worse 
disease outcomes than it does in HBV patients, as long as 
the carcinoma is diagnosed early and actively treated.

 n HEPATITIS E (ENTERICALLY TRANSMITTED 
NON-A, NON-B HEPATITIS)

Anatomy, Physiology, and Pathology

HEV is a nonenveloped, single-stranded RNA. HEV is simi-
lar to HAV, with transmission through the fecal–oral route. 
Most outbreaks are associated with contaminated drink-
ing water or tainted food. Direct contamination is rare, but 
there appears to be some vertical transmission from mother 
to infant that can be fatal.

Epidemiology

HEV is prevalent in regions with poor sanitation systems, 
where inadequate sewage disposal or communal bathing is 
practiced. Although rare in the United States, HEV infec-
tions have been documented in new immigrants and visitors 
from endemic areas such as China, Nepal, India, southwest 
France, North African countries, and Borneo. As such, HEV 
does not pose a major health threat in the United States. The 
best way to prevent infection is to avoid food or water that 
may be contaminated in HEV-endemic areas.

Diagnostic Criteria

The serologic test for screening and diagnosis of HEV is 
checking for the presence of the HEV IgM antibody (HEV 
IgM Ab) and the HEV IgG antibody (HEV IgG Ab).
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 n Presence of HEV IgM Ab indicates an acute HEV 
infection.

 n Presence of HEV IgG Ab indicates the convalescent 
state.

History and Physical Examination

HEV is an acute, self-limiting, icteric disease that does not 
produce chronic disease. Jaundice may be accompanied by 
malaise, anorexia, abdominal discomfort, nausea, vomiting, 
or liver enlargement. Other signs and symptoms are noted 
in Table 22.2.

The incubation period ranges from 2 to 7 weeks. As with 
HAV, symptoms resolve in 4 to 8 weeks. The overall mor-
tality rate is 4% (Prospere, 2013), except among pregnant 
women, where it ranges from 10% to 30%, the highest in 
the third trimester (CDC, 2012). HEV has been associated 
with chronic hepatitis in solid-organ transplant recipients, 
patients infected by HIV, and an individual on rituximab 
treatment for non-Hodgkin lymphoma (Prospere, 2013). 
Four genotypes have been identified.

Diagnostic Studies

Serologic tests for HEV have been developed but are not 
available commercially in the United States. The primary 
test is an enzyme-linked immunosorbent assay for HEV 
IgM Ab, which is diagnostic of acute HEV infection. 
Convalescence is confirmed by the presence of HEV IgG 
Ab. Additionally, HEV RNA can be detected in stool or 
blood in an acute patient. HEV RNA becomes undetectable 
3 weeks after the onset of symptoms, but may be present 
longer in an immune-compromised population.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

No vaccine for HEV is available in the United States; how-
ever, in 2011, a vaccine was approved in China against 
genotype 1 of HEV. The best way to prevent transmission 
of HEV is through hand washing and maintaining a clean 
water supply to reduce the number of cases in areas where 
the virus is endemic. OSHA mandates for universal precau-
tions remain the best preventive method for health care 
workers (the use of gloves, goggles, and gowns as needed 
for contact with blood, blood products, and items con-
taminated with these fluids). Supportive treatment for acute 
infections is described in the section “Teaching and Self-
Care” at the end of this chapter.

 n HEPATITIS G

HGV was discovered at the end of last century. It was identi-
fied by reverse transcriptase-polymerase chain reaction using 
the NS5 region of the HGV genome. It is a non-A through 

non-E hepatitis virus that averages a 1.7% occurrence rate 
in the population (Reshetnyak, Karlovich, & Ilchenklo, 
2008). HGV is a single-stranded RNA genome and has the 
structure of a Flaviviridae-like virus. There appear to be two 
strains of the same virus, identified as GBV-C and HGV (the 
names GBV-C and HGV are often used interchangeably). It 
is transmitted primarily parenterally. The vertical transmis-
sion from mother to fetus is now proven. A sexual transmis-
sion route may be involved as well.

GBV-C is thought to replicate in lymphocytes and bone 
marrow and its hepatotropicity is controversial. The incuba-
tion period is 14 to 20 days. If the symptoms manifest, the 
illness is generally mild. Both acute and chronic forms have 
been detected, with cases of viral presence in the blood for 
up to 16 years. On presentation, there are no or low ALT 
abnormalities and low viremia. Researchers have observed 
a twofold increase in alkaline phosphatase (AP) and g-glu-
tamyl transpeptidase (g-GTP). GBV-C has been detected in 
chronic HBV and HCV patients, but its effect on the dis-
ease progression is unclear. Coinfection with GBV-C and 
HIV has been detected. The presence of GBV-C virus has a 
positive effect on HIV-infected patients by reducing mortal-
ity and increasing the effectiveness of antiretroviral drugs. 
GBV-C also occurs in lymphoma and leukemia patients and 
in patients with autoimmune hepatitis.

There is no known mode of prevention and no treat-
ment for HGV. Support measures are recommended.

 n AUTOIMMUNE HEPATITIS

Anatomy, Physiology, and Pathology

AIH is an inflammation of the liver that occurs due to a 
T-cell-mediated immune attack upon liver antigens, leading 
to a progressive necroinflammatory process, fibrosis, and 
eventually, if left untreated, cirrhosis of the liver (Manns et 
al., 2010). This can be caused by environmental triggers or 
genetic predisposition.

Epidemiology

AIH is seen in all ethnic groups. AIH may affect people of 
all ages, but the peak incidence occurs in 10- to 20-year- 
olds and in 45- to 70-year-olds. Seventy percent of all cases 
occur in women (National Digestive Disease Information 
Clearinghouse, 2008); 40% of cases are acute. AIH is sub-
classified into two types: Type 1 and Type 2. Type 1 is most 
common in North America. It most frequently affects teen-
agers and adolescents and often involves presence of another 
autoimmune disease. AIH Type 2 usually affects girls ages 2 
to 14 years, but adults can have it as well.

Diagnostic Criteria

 n Presence of antinuclear antibodies (ANA), smooth mus-
cle antibodies (SMA) or both indicates Type 1 AIH.
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 n Presence of antibodies to liver and kidney microsomes 
Type 1 and Type 3 (anti-LKM1 and anti-LKM3) and/
or antibody to liver cytosol Type 1 (anti-LC1) indi-
cate Type 2 AIH.

 n Liver biopsy confirms AIH.

Clinical practice guidelines for AIH from the AASLD can 
be found at www.aasld.org/practiceguidelines/Documents/
AIH2010.pdf

History and Physical Examination

Diagnosis is based on the presence of signs, symptoms, and 
laboratory findings. Primary care providers should exclude 
viral causes, as well as assessing alcohol consumption and 
the use of hepatotoxic drugs. The most common symptom 
is fatigue. Acute severe AIH can present as viral hepatitis or 
acute liver failure.

Diagnostic Studies

The levels of ALT, AST, AP, albumin, total l-globulin or 
immunoglobulin G, and conjugated and unconjugated bili-
rubin should be assessed, in addition to ANA, SMA, and 
antibodies to liver and kidney microsomes (anti-LKM).

The clinical findings differ by type. Type 1 is associated 
with presence of smooth muscle antibody (SMA) and anti-
nuclear antibody (ANA); Type 2 with liver kidney micro-
some Type 1 antibody (anti-LKM1), and/or antibody to 
liver cytosol Type 1 (anti-LC1) and/or antibody to liver kid-
ney microsome Type 3 (anti-LKM3).

Liver biopsy is recommended for definitive diagnosis.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

The mainstay of treatment is immunosuppressive therapy 
with corticosteroids and azathioprine. Treatment should be 
initiated if AST or ALT levels are elevated tenfold or at least 
fivefold with serum g-globulin elevated at least twofold and/
or histological features of bridging necrosis or multilobu-
lar necrosis (Manns et al., 2010). Two treatment options 
can be used: prednisone 60 mg daily or prednisone 30 mg 
daily with azathioprine 50 mg daily. The prednisone dose is 
tapered down to one third of the initial dose in both regi-
mens over 4 weeks. Once remission is achieved, prednisone 
can be tapered down further to a patient-specific mainte-
nance dose. Both types of AIH respond to either treatment.

 n TEACHING AND SELF-CARE

The patient’s understanding of the disease and participation 
in management are essential. Patients must be educated about 
the importance of hand washing, using condoms, adhering 
to dietary restrictions, and keeping appointments. Patients 
must be able to recognize the symptoms that may indicate a 
worsening of their condition (e.g., fatigue, anorexia, weight 

loss). Early in the disease process, the patient should be edu-
cated about appropriate dietary modifications and physical 
activity. Some primary care providers may insist on bed rest 
and a diet high in carbohydrates and low in fat. However, 
recommending small, frequent meals for those who report 
loss of appetite is a good strategy. Alcohol consumption 
should be avoided. A referral to a dietitian or physical ther-
apist may be appropriate. Return to work must be discussed 
and determined after an acute infection.

Family members of patients infected with HAV and 
HEV need to be taught to wash their hands after con-
tact with the patient and not to eat food prepared by the 
patient. Family members should be tested for the hepatitis 
virus.

A patient with a HBV or HCV infection transmitted 
by intravenous drug use or shared needles should also be 
screened for HIV. Sexual contacts of HBV-infected persons 
must be contacted and offered the HBV vaccine and HBV 
immune globulin. Follow-up of those infected with HBV is 
no longer needed when serologies reveal a negative HBsAg 
and the presence of anti-HBs, because this means that 
immunity to HBV has developed.

For those who become chronic carriers of HBV or HCV, 
education includes ways of preventing the spread of the 
disease:

 n Condom use during sexual intercourse
 n Avoiding sexual intercourse while menstruating
 n Eliminating intravenous drug use
 n No donation of blood
 n No shared needle use

A chronic HBV carrier who becomes pregnant should be 
told that her newborn will be given HBV immune globulin 
and the HBV vaccine to avoid infection.

 n COMMUNITY RESOURCES

Community resources, national organizations, and websites 
about hepatitis include:

 n Hepatitis Foundation International, 1955 Briggs Chaney 
Road, Silver Springs, MD 20905 (1-800-891-0707); www 
.hepfi.org

 n American Association for the Study of Liver Diseases, 
101 North Fairfax Street, Suite 400, Alexandria, VA 
22314 (703-299-9766); www.aasld.org

 n Centers for Disease Control and Prevention: 1600 
Clifton Rd, Atlanta, GA 30333 (1-800-CDC-INFO); 
www.cdc.gov/hepatitis/Resources

 n World Health Organization, Global Hepatitis Program; 
hepatitis@who.int,    www.who.int/csr/disease/
hepatitis/en

 n National Digestive Diseases Information Clearinghouse, 
2 Information Way, Bethesda, MD 20892–3570; 1-800-
891-5389; http://digestive.niddk.nih.gov

 n Hepatitis C Connection, 1325 South Colorado Blvd, 
Building B, Suite 302, Denver, CO 80222; 1-800-
522-HEPC; www.hepc-connection.org

http://www.aasld.org/practiceguidelines/Documents/AIH2010.pdf
http://www.aasld.org
http://www.cdc.gov/hepatitis/Resources
mailto:hepatitis@who.int
http://www.who.int/csr/disease/hepatitis/en
http://digestive.niddk.nih.gov
http://www.hepc-connection.org
http://www.aasld.org/practiceguidelines/Documents/AIH2010.pdf
http://www.hepfi.org
http://www.hepfi.org
http://www.who.int/csr/disease/hepatitis/en


386      UNIT V: Gastroenterologic Conditions 

 n American Liver Foundation, 39 Broadway, Suite 
2700,  New York,  NY 10006: 1-800-GO-LIVER: 
http://hepc.liverfoundation.org
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 Referral Poi nts and Cli nical Warnings

Referral to a gastroenterologist or hepatologist is rec-
ommended when the etiology of hepatitis is uncertain. 
As noted, there are many causes of hepatitis and care 
of the patient depends on the etiology. If the etiol-
ogy is presumed to be self- limiting but the hepatitis 
persists, this too is a reason for referral.

Patients who have chronic HBV or HCV should be 
evaluated as candidates for treatment with PegINF and 
other agents. This often requires referral to a specialist.

Patients who are HBV carriers are also at risk for the 
development of hepatocellular carcinoma. Whether 
caused by HBV or HCV, if the lesion is small and with-
out metastases or vascular invasion, potential treat-
ment options include a liver resection or referral for 
liver transplant.

Hepatic failure resulting from end-stage liver 
disease caused by HBV or HCV is an important indica-
tion for liver transplantation. Patients who develop 
chronic HBV may eventually present with muscle wast-
ing, ascites, and variceal bleeding. Cases of fulminant 
hepatic failure in the presence of HBsAg, accompanied 
by worsening liver function tests, a prolonged pro-
thrombin time, and encephalopathy, require immedi-
ate evaluation. In both of these instances, referral to a 
hepatologist and a liver transplant service for evalua-
tion is indicated.

Patients diagnosed with acute HAV, HBV, and  HVC 
should be reported to the public health department for 
epidemiologic purposes.

Clinical Pearls
 n The clinical presentation of hepatitis varies from 

asymptomatic infection to fulminant disease. If 
hepatitis is suspected, the defi nitive diagnosis is made 
based on both clinical and serologic grounds. Specialist 
referrals should be made in a timely manner.

 n Primary care providers must educate patients on 
prevention of viral hepatitis infection and disease 
spread.

 n HAV and HBV are preventable by vaccine. HAV 
vaccine is given in 2 doses, with 100% immunity 
achieved 3 weeks after the fi rst dose. A second dose 
is given 6 to 12 months after the fi rst dose to ensure 
long-term immunity. HBV vaccine is administered in 
three doses, with the second and third dose given 
one and six months after the fi rst dose. A fourth dose 
is recommended for immunocompromised patients.

Clinical Pearls (continued)

 n The risk of acquiring HBV from an infected patient 
via needlestick is up to 30%. Occupational expo-
sure can also occur from contact with nonintact 
skin or mucous membranes. Use of self-sheathing 
needles, needless systems, sharps, and work prac-
tice controls is imperative.

 n Acute and chronic HCV most often presents 
with mild or no symptoms at all. Careful patient 
assessment should be performed, and all adults 
born between 1945 and 1965 should be screened. 
Coinfection with HCV and HIV is common.

 n Autoimmune hepatitis can have an acute or 
chronic form, is more frequent in women, and is 
associated with other autoimmune diseases. An 
AP to AST (or ALT) ratio of <1.5 suggests AIH.

(continued)
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 Infl ammatory Bowel Disease
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Ulcerative colitis (UC) and Crohn’s disease (CD) are chronic 
infl ammatory diseases of the bowel and share many demo-
graphic, epidemiologic, and clinical features. Because UC and 
CD lack any unique distinguishing features and can resemble 
many other diseases, there is considerable potential for mis-
diagnosis. The essential nature and etiology of  infl ammatory 
bowel diseases are unknown; however, understanding of the 
clinical patterns, immune dysfunction, environmental fac-
tors, and genetic predisposition underlying these conditions 
has increased considerably and has spurred the development 
of new therapies. The early recognition of UC and CD and 
appropriate management can spare patients hospitaliza-
tion and surgery, while improving quality of life. Primary 
care providers are invaluable members of the team caring 
for patients with  infl ammatory bowel disease (IBD) and can 
claim a leading role in early disease recognition and diagno-
sis, coordination of management among multiple specialties, 
prevention of disease recurrence, and cancer screening.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Intensive investigation over the past 75 years has failed to 
produce a simple explanation of the pathophysiology of 
IBD. IBD is known as an idiopathic disease. Current research 
focuses on identifying genes associated with IBD, and the 
interaction of bacteria in the gastrointestinal tract with the 
immune system (Denson et al., 2013). An infectious agent 
has eluded investigators, and searches for multiple candi-
date parasites, mycobacteria, viruses, and bacteria have 
proved futile. There is strong evidence that immune cell dys-
function, especially T-cell activation (Th1, Th2, and Th17), 
plays an important role in UC and CD ( Khor, Gardet, & 
Xavier, 2011;  Monteleone, Sarra, Pallone, & Monteleone, 
2012). Activated T lymphocytes produce interleukin-2 (IL-
2; an infl ammatory cytokine), which may play a role in the 
infl ammatory cascade in which the activation of other T 
cells, B cells, and macrophages occurs. Macrophages, the 
fi rst line of defense, present luminal antigens to the sensi-
tized T cells and release a host of proinfl ammatory cyto-
kines. The cytokines produced in the cascade amplify the 

infl ammatory response by recruiting neutrophils and mono-
cytes. The subsequent release of oxygen metabolites, pro-
teases, and other infl ammatory cytokines then produces 
macroscopic mucosal injury ( Bhan, 2012;  Fiocchi, 2012; 
 Hundorfean, Chiriac, Mudter, & Neurath, 2013;  Sanchez-
Muñoz, Dominguez-Lopez, & Yamamoto-Furusho, 2008). 
Tumor necrosis factor alpha (TNF-a) and other cytokines 
then perpetuate the infl ammatory response ( Tillack et al., 
2014). The enteric nervous system and neuropeptides such 
as somatostatin may also play a role in regulating or perpet-
uating the infl ammatory cascade. Platelet dysfunction and 
coagulation abnormalities, in close consort with the infl am-
matory cascade, are likely to contribute to the injury of the 
bowel.

Crohn’s Disease

CD is characterized by transmural granulomatous infl am-
mation. It can involve any part of the gastrointestinal tract 
from the mouth to the anus, but most commonly involves 
the terminal ileum ( Crohn, Ginsburg, & Oppenheimer, 
1932). CD can also be called regional enteritis, and when 
it involves the colon, granulomatous colitis. Infl ammation 
tends to be patchy and noncontiguous; a mucosal biopsy 
taken during endoscopy may miss submucosal involvement. 
Colonic involvement typically spares the rectum.

Early in the infl ammatory process, edema, hyperemia, 
and aphthous ulceration of the mucosa predominate. As the 
disease progresses, these aphthae can enlarge and coalesce 
to form deep, serpiginous ulcerations with nodular swell-
ing of the intervening infl amed mucosal lining, producing 
the classic cobblestone appearance seen on contrast radi-
ography. The bowel can then become thickened, fi brotic, 
and narrowed. The surrounding mesentery can also become 
edematous and fatty and can even encase the involved 
bowel segment, producing a phlegmon. A phlegmon or 
abscess can produce an abdominal mass palpable on physi-
cal examination. Nerve fi ber hyperplasia in the submucosa 
is common (Geboes, 2008;  Yu, Wang, Zhao, Ma, & Jin, 
2012). Fistulas, the result of transmural infl ammation and 
fi ssuring, can penetrate the bowel wall, producing local 
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perforation and abscess formation. These fistulas can com-
municate with adjacent bowel, bladder, vagina, or even 
skin, especially around the anus.

Ulcerative Colitis

The inflammatory process of UC involves only the colonic 
mucosa layer. The inflammation can involve the rectum 
and sigmoid colon or the entire colon. UC is usually sym-
metrical and continuous and involves the colon from the 
anal verge. Some patients present with isolated proctitis that 
can  progress to involve the proximal colon. If the disease 
involves the entire colon (also called universal colitis) and 
the inflammation is severe, indirect injury of the terminal 
ileum, called backwash ileitis, can occur. Otherwise, any 
proximal gut or small bowel involvement implies CD.

Early inflammation can produce hyperemia, edema, and 
friability. As the inflammatory process progresses, sponta-
neous hemorrhage and superficial ulcerations of the mucosa 
develop. These can become diffuse and coalesce, forming 
deep, confluent ulcerations. With chronic recurrent injury, 
fibrosis can develop. Pseudopolyps, the result of chronic 
inflammation and healing, can protrude into the colonic 
lumen and cause obstruction. Long-standing inflammation 
can cause stricture formation, which can be a harbinger of 
underlying adenocarcinoma in patients with UC.

Severe inflammation causes thinning and dilation of the 
bowel wall and denudement of the mucosal lining, compro-
mising the protective mucosal barrier. Toxic dilation, also 
called megacolon, can occur and possibly lead to perfora-
tion. Small rectovaginal or perirectal fistulas are rare but 
can occur in UC.

These distinguishing features of CD and UC become 
less reliable with chronic or severe disease and after success-
ful treatment. Healing of UC can be uneven or patchy. Use 
of rectal or topical medications can produce rectal sparing 
similar to Crohn’s colitis.

Pathology

An IBD diagnosis is not always proven with endoscopic 
biopsies alone; it requires careful clinicopathological corre-
lation. An endoscopic biopsy can provide a correct diagno-
sis of CD in 64% and a UC diagnosis in 74% of patients 
(Geboes, 2008). The traditional histological, pathognomonic 
feature of CD, the noncaseating epithelioid granuloma, is 
found in only 10% to 28% of endoscopic biopsies and only 
half of surgical specimens. Histological features that favor 
CD include epithelioid granulomas, discontinuous crypt 
distortion, discontinuous inflammation, and focal cryptitis. 
Transmural mucosal inflammation, fissures, and skip lesions 
are also pathological features of CD (Brand, 2009; Joseph & 
Weber, 2012). The inflammatory process can traverse all four 
layers of the bowel, up to and including the serosal layer.

The typical histological feature of UC is the crypt 
abscess with proliferation of neutrophils in the lamina pro-
pria. A heavy and diffuse mucosal inflammatory infiltrate 

and severe mucin depletion are additional characteristics. 
Histological features that favor UC include severe distortion 
or atrophy of the crypts with a villous or irregular muco-
sal surface. These histological changes can even be seen in 
endoscopically normal-appearing mucosa (Geboes, 2008; 
Joseph & Weber, 2012).

 n EPIDEMIOLOGY

There is considerable geographic variation in the incidence 
of IBD. The incidence of IBD is increasing in the Western 
world, with higher rates in more developed countries in 
North America and Europe (Molodecky et al., 2012). The 
incidence of CD and UC is becoming a global disease bur-
den (Burisch & Munkholm, 2013).

The highest annual incidence of UC in Europe is 24.3 
per 100,000 person-years; in Asia and the Middle East the 
incidence is 6.3 per 100,000 person-years; and in North 
America it is 19.2 per 100,000 person-years. The highest 
annual incidence of CD in Europe is 12.7 per 100,000 per-
son-years; in Asia and the Middle East the incidence is 5.0 
per 100,000 person-years; and in North America it is 20.2 
per 100,000 person-years. The highest prevalence values 
for IBD are in Europe. UC prevalence is 505 per 100,000 
persons and CD prevalence is 322 per 100,000 persons. In 
North America the prevalence for UC is 249 per 100,000 
persons and CD prevalence is 319 per 100,000 persons 
(Khalili et al., 2012; Molodecky et al., 2012).

Both are diseases of young people, and a diagnosis 
of IBD is most likely to be made in patients in their teens 
extending to 40 years of age. The highest incidence of IBD is 
in patients in their 20s (Ha, 2012). Men and women have a 
slight difference with female predominance in CD and male 
predominance in UC. Although these diseases can occur in 
any age group, a second peak in incidence can occur in 10% 
to 15% of patients in their seventh and eighth decades of life 
(del Val, 2011; Ha, 2012). This second peak may be attrib-
utable to confusion of diverticulitis or mesenteric ischemia 
with IBD or, more likely, a result of more intense evaluation 
of elderly patients suspected of having IBD.

Whites are more likely to have IBD than patients of 
Asian, African, and Hispanic descent. IBD is more common 
among patients of Jewish heritage. In Israel, IBD rates are 
higher among European- and American-born Jewish popu-
lations than those from Africa and Asia. The geographic 
variability in incidence among Jewish populations appears 
to mirror that of the general population. Migrants to areas 
of higher incidence subsequently exhibit a higher rate of 
IBD. Studies that have indicated a higher incidence among 
urban residents or among members of certain occupations 
are probably undermined by referral bias.

Genetic Factors

A genetic component is suspected in IBD. Although the 
concordance between monozygotic twins is significantly 
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<100%, siblings of patients with IBD are 17 to 35 times 
more likely to have IBD than the general population. 
Approximately 10% to 25% of IBD patients have a 
first-degree relative with UC or CD. Progress for finding 
UC and CD genes has been promising, with more than 
160 genes identified (Denson et al., 2013; van Schaik et 
al., 2013). It is known that the NOD2 gene on chromo-
some 16 is a marker for susceptibility to CD. The NOD2 
gene is present in 4.4% of Hispanics and 9.1% of the 
White population. Gene discoveries specific to CD are 
associated with NOD2, IRGM, and ATG16L1. There is 
genetic evidence demonstrating that specific genes such 
as HNF4A, LAMB1, CDH1, and GNA12 are associated 
with UC.

Environmental Factors

Certain environmental factors contribute to the pathogen-
esis of IBD. Smoking is positively associated with CD, but in 
UC a negative association has been observed. There is slight 
increased risk for IBD among users of oral contraceptives 
(Cornish et al., 2008; Frolkis et al., 2013; Lakatos et al., 
2013; Rosenfeld & Bressler, 2012).

Diet would seem a logical focus of investigation, but 
numerous studies examining diet and IBD have failed to 
demonstrate any dietary risk factors. Western-style diet 
(processed and fried food) and increased sugar intake are 
suggestive of an increased risk of CD. Low vegetable and 
fiber intake has been associated with development of IBD. A 
high intake of animal fats, polyunsaturated fatty acids, and 
milk protein can have an increased incidence of UC and CD 
(Andersen, Olsen, Carbonnel, Tjønneland, & Vogel, 2012; 
Yamamoto, 2013). There is no consistent evidence that 
prenatal vitamin supplements, tonsillectomy, childhood 
vaccinations, early childhood hygiene, obesity, toothpaste 
use, psychosocial factors, and breastfeeding or bottle-feed-
ing play any role in the etiology of IBD (Long et al., 2012; 
López-Serrano, Pérez-Calle, & Fernández-Rodríguez, 2010; 
Shaw, Blanchard, & Bernstein, 2011).

 n DIAGNOSTIC CRITERIA

There are no set diagnostic criteria for IBD. The diagno-
sis of CD is based on the history and clinical profile and 
supporting radiographic, histological, or endoscopic data. 
Most patients will give a history of at least 6 weeks of symp-
toms, thus excluding most acute infectious enterocolitides. 
Several conditions can act as impostors of CD, including 
tuberculosis, Yersinia enteritis, Entamoeba histolytica, and 
Chlamydia. Appendicitis, intestinal lymphoma or carci-
noma, carcinoid tumor of the small bowel, celiac sprue, and 
diverticulitis often can be mistaken for CD.

UC can be mistaken for several conditions that pro-
duce inflammation and ulceration of the colonic mucosa 
and bloody diarrhea: Escherichia coli, Salmonella, Shigella, 
Campylobacter, E. histolytica, and cytomegalovirus. Other 

impostors include diverticulitis, cancer of the colon,  ischemic 
colitis, nonsteroidal anti-inflammatory drug colopathy, 
radiation injury to the rectum, pseudomembranous or anti-
biotic-associated colitis, and solitary rectal ulcer syndrome 
(Hisabe, Hirai, Matsui, & Watanabe, 2013; Hundorfean, 
et al., 2013; Quigley & Bernstein, 2012; Sonnenberg & 
Genta, 2012).

 n HISTORY AND PHYSICAL EXAMINATION

Patients with IBD can present with multiple, often confusing 
symptoms. Certain patterns in the history of these patients 
allow the provider to distinguish IBD from other gastroin-
testinal diseases and between UC and CD (Table 23.1).

Crohn’s Disease

The patient with CD commonly presents with systemic symp-
toms, including malaise, fever, night sweats, and weight loss. 
Most commonly, patients complain of right lower quadrant 

TABLE 23.1
Clinical Features Differentiating Ulcerative 
Colitis From Crohn’s Disease

ULCERATIVE 
COLITIS

CROHN’S  
DISEASE

Gross blood in stool 
(hematochezia)

Almost always Occasionally

Mucus Almost always Occasionally

Systemic symptoms Occasionally Frequently

Pain Occasionally Frequently

Abdominal mass Rarely Frequently

Significant perineal 
disease

no Frequently

Extraintestinal 
manifestations

Frequently Frequently

Fistulas no Frequently

Abscess no Occasionally

intestinal 
obstruction

Rarely Frequently

Response to 
antibiotics

Occasionally Frequently

Recurrence after 
surgery

no Frequently

Current smoker Rarely Frequently

Former smoker Frequently Rarely

Previous 
appendectomy

Rarely Occasionally 
(“missed”)

Source: Baumgart and Sandborn (2007).
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pain indicative of distal ileal involvement. Involvement of 
the stomach and duodenum can produce pain similar to that 
of peptic ulcer disease. As the disease progresses, chronic 
scarring can cause gastric outlet or duodenal obstruction.

In the teenage patient, a history of developmental delay 
resulting from malabsorption may be elicited. Patients will 
often give a history of increased borborygmi. Nocturnal 
abdominal pain, severe enough to interrupt a sound sleep, 
or nocturnal bowel movements help to distinguish IBD 
from functional syndromes of the bowel. Gross rectal bleed-
ing may be seen but is unusual. Most patients complain of 
frequent, loose, nonbloody stools and right lower quadrant 
pain.

Symptoms of intermittent small intestinal obstruction or 
a frank perforation may suggest underlying CD. Fistulas can 
penetrate adjoining abdominal or perineal structures such as 
the urinary bladder, producing pyuria, fecaluria, or pneumatu-
ria. Penetration of the skin or vagina may present with passage 
of air, stool, or mucus. Complications, including toxic mega-
colon and colonic perforation, associated with UC can also be 
seen in CD. Patients may give a history of “missed” appendec-
tomy—that is, ileitis that was mistaken for appendicitis.

Ulcerative Colitis

UC patients most often present with bloody stools accom-
panied by mucus and diarrhea. If only the rectum is 
inflamed, patients may complain of constipation with a 
sense of urgency and passage of bloody mucus. The pas-
sage of gross blood is the cardinal feature of UC. Disease 
limited to the distal or left colon is usually not accom-
panied by constitutional symptoms, whereas universal or 
more severe disease can produce symptoms of malaise, 
nausea, and diffuse abdominal pain. UC has a strong ten-
dency toward recurrence, and patients may give a previous 
history of hospitalization for severe disease or toxic mega-
colon. A history of recent discontinuation of tobacco may 
also be elicited.

Extraintestinal manifestations occur in both UC and 
CD. The most common extraintestinal manifestations are 
musculoskeletal and mucocutaneous, including axial and 
peripheral arthritis, acute ocular inflammation, erythema 
nodosum, and pyoderma gangrenosum. The most signifi-
cant musculoskeletal manifestation is ankylosing spondyli-
tis, which can occur in 1% to 5% of patients. The arthritis 
affects the larger joints. Some manifestations may precede 
the bowel symptoms, and diagnosing IBD may be difficult. 
Other manifestations (e.g., ankylosing spondylitis) are not 
related to the severity of the disease, and treatment is chal-
lenging. Common extraintestinal manifestations of CD are 
anemia, amyloidosis, aphthous stomatitis, cholangitis, cho-
lelithiasis, episcleritis, erythema nodosum, inflammatory 
arthropathies, nephrolithiasis, osteoporosis, and uveitis. 
Arthritis, oral ulcerations, primary sclerosing cholangitis, 
pericholangitis, and pyoderma gangrenosum are common 
extraintestinal manifestations of UC. Hypercoagulability 
(deep vein thrombosis, cerebrovascular accident, pulmonary 

embolus) is an extra intestinal manifestation that can be 
present in both (Veloso, 2011). 

 n DIAGNOSTIC STUDIES

An IBD diagnosis is formulated from a combination of his-
tological, radiological, endoscopic, and/or biochemical sur-
veillance, as a single gold standard is not available (Panes et 
al., 2013).

Laboratory Tests

IBD can produce many abnormalities in routine screen-
ing laboratory tests. Anemia, leukocytosis, and elevated 
platelet counts may be noted on the complete blood count. 
Patients with UC are more likely to have a microcytic ane-
mia, whereas those with CD of the small bowel usually have 
macrocytic anemia from malabsorption of cobalamin (vita-
min B12) or folic acid. The erythrocyte sedimentation rate 
and the C-reactive protein level, both nonspecific indica-
tors of inflammation, can be elevated in both forms of IBD. 
Abnormal liver function tests, including levels of alkaline 
phosphatase and transaminases, may be seen in IBD because 
of reactive hepatitis or primary sclerosing cholangitis.

Low serum protein and albumin levels can be seen in 
IBD and can indicate chronicity and severity. Electrolyte 
abnormalities, including hypokalemia, hypomagnese-
mia, and hypocalcemia, can be documented in many IBD 
patients, especially those taking steroids.

Serologic blood tests to help distinguish between UC and 
CD are available. The presence of perinuclear antineutrophil 
cytoplasmic antibodies (p-ANCA) suggests UC, with 70% 
of UC patients having high titer antibodies to p-ANCA and 
20% of CD patients having low titers. The presence of high 
titers of anti–Saccharomyces cervisiae antibodies (ASCA) 
and anti–outer membrane protein C (OmpC) suggests CD 
(Vasseur et al., 2012; Zhang et al., 2012). Low titers of these 
can be seen in UC patients (Strober & Gottesman, 2009). 
Pancreatic autoantibodies (PAB) have been discovered to 
be specific for CD and goblet cell autoantibodies (GAB) 
have specificity for UC, but sensitivity is low for both tests 
(Prideaux, De Cruz, Ng, & Kamm, 2012; Tesija Kuna, 
2013). However, 10% of patients with IBD may not be cat-
egorized by these assays.

Radiography

Once a diagnosis of IBD is suspected, contrast radiography 
is a useful tool in making the diagnosis of IBD but not in 
determining clinical activity.

CD most often affects the distal ileum and produces a 
characteristic appearance on a barium small bowel series. 
Stricturing, thickening of the bowel loops, fistulas, and aph-
thous ulceration can be detected in a small bowel series in a 
patient with CD. A normal small bowel series is usually seen in 
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UC. Barium enema is useful in evaluating the extent of disease 
in UC and the presence of fi stula in CD. It does not, however, 
correlate with disease severity and is not useful in screen-
ing for precancerous changes ( Cotter, Christopher, Jadhav, 
Sengupta, & Keohane, 2013). Computed tomography (CT) 
and magnetic resonance imaging (MRI) are useful for patients 
who cannot undergo standard endoscopic evaluations. MRI 
is used for the diagnosis of CD ( Bruining & Loftus, 2008). 
CT can evaluate bowel wall thickening or an abdominal mass 
of CD if an abscess is suspected. CT-guided needle aspira-
tion of an intra-abdominal abscess associated with CD rarely 
prevents surgery. Ultrasonography can detect hydronephrosis 
associated with CD, but overall plays a lesser role in the evalu-
ation and management of IBD ( Bruining, 2012).

Endoscopy

Endoscopy is regarded as the gold standard for diagnosis 
of IBD. Figure 23.1 illustrates endoscopic and histological 
views of IBD. Biopsy sampling during endoscopic examina-
tion can demonstrate histopathological features of UC such 
as confl uent infl ammatory cellular infi ltration closest to the 

epithelial surface. In CD, patchy, deep, and focal infl amma-
tory cell infi ltrates and macrophages are seen that can form 
noncaseating granulomas containing giant cells ( Strober & 
Gottesman, 2009). Flexible sigmoidoscopy or even proc-
toscopy, especially when used in conjunction with a small 
bowel series, may be used to confi rm a diagnosis of IBD. 
These modalities are particularly useful in the patient with 
severe, active colitis, where colonoscopy should be avoided. 
Colonoscopy is useful when the diagnosis is in question, 
the colitis is more quiescent, or surveillance colonoscopy 
is needed. The rectal mucosa is almost always involved 
in UC, whereas in CD, the rectum is often spared. Video 
capsule endoscopy (a swallowed pill camera) can be used 
to evaluate the small bowel for ulcers in patients with CD 
(Moscandrew & Loftus, 2008).

Stricture formation in CD or UC can complicate the 
course of the disease and confound efforts at colonoscopic 
surveillance. Stricture formation in patients with IBD is 
associated with a high risk of carcinoma, particularly in 
patients with UC. Strictures encountered in patients with 
CD, in contrast, are typically benign. Endoscopic dilation 
of strictures in CD can produce symptomatic relief in about 
60% of patients, but multiple dilations are usually required 
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Endoscopic and histological 
views of infl ammatory bowel 
disease (IBD). These pictures 
demonstrate normal bowel 
viewed with an endoscope 
compared to endoscopic views 
of the bowel with Crohn’s 
disease and ulcerative colitis.

Source: Adapted from “Ulcerative 
Colitis-Introduction” by Johns 
Hopkins Medical Institutions. 
Copyright 2013 by Johns Hopkins 
Medical Institutions.
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and the risk of perforation is about 10%. Only endosco-
pists experienced with these procedures should be consulted 
(Naganuma, Hosoe, & Ogata, 2013).

Endoscopic ultrasound (EUS) is performed using an 
endoscope that has an ultrasound probe attached. An EUS 
assists the endoscopists to view deeply below the lining of 
the intestines. When patients have CD, an EUS is used to 
observe for fistulae, one complication of CD, in the rec-
tal area. Endoscopically, a fistula is an abnormal channel 
that can occur between different segments of the intes-
tine or between the intestine and skin (Gecse et al., 2013). 
Channeling can also occur between other organs and the 
intestine, such as the bladder and vagina. It is important 
to identify and treat fistulas because infection is common 
with fistulas.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE TREATMENT

The medical therapies used in the management of IBD con-
trol the inflammatory process and should be tailored to 
the severity, location, and type of IBD (Table 23.2). These 
medicines are used to treat active disease and, in most 
cases, maintain remission once the acute attack has been 
controlled. Many patients will be managed with a combi-
nation of these drugs, and the importance of maintaining 
the medical regimen once remission has been achieved must 
be stressed. A consistent rule of medical therapy of IBD 
is that it is easier to maintain a remission with medicines 
once it is achieved than to regain a remission after it is lost. 
Prevention of a flare-up of IBD is essential.

Clinical practice guidelines from the American College of 
Gastroenterology for the management of CD (Lichtenstein, 
Hanauer, & Sandborn, 2009) can be found at http://gi.org/
guideline/management-of-crohn%e2%80%99s-disease-
in-adults/ Clinical practice guidelines for UC (Kornbluth 
& Sachar, 2010) can be found at http://gi.org/guideline/
ulcerative-colitis-in-adults/

Aminosalicylates

Aminosalicylates (5-ASA) are effective for both UC and 
CD and can be used in patients with mild to moderate 
disease for reducing colonic inflammation and assisting 
with remission (Ha & Katz, 2013). Sulfasalazine has been 
used for many years and is effective for CD and UC (Ford, 
Ackher, et al., 2011; Ford, Kane, et al. 2011). Newer 
5-ASA drugs, including mesalamine, have a theoretical 
advantage over sulfasalazine because of controlled release 
throughout the bowel and fewer side effects. None of 
the 5-ASA agents, however, has been shown to be more 
effective than sulfasalazine. Topical 5-ASA, either in sup-
pository or enema form, is useful in treating ulcerative 
proctosigmoiditis.

Antibiotics

Antibiotics are effective in CD and are a useful adjunct to 
5-ASA therapy in mild to moderate disease. These drugs 
decrease the luminal antigenic load, treat suppurative and 
fistulizing complications, and may have an indirect immu-
nomodulating effect. Metronidazole has been studied more 
extensively than other antibiotics and is most useful for 
perineal disease and colonic disease. Side effects, includ-
ing nausea, dyspepsia, a metallic taste, and a furry tongue, 
are dose related and reversible. Paresthesias related to the 
drug can persist for months after discontinuation. Other 
antibiotics, including ciprofloxacin, clarithromycin, and 
rifaximin, are used frequently to treat perianal disease, 
and in the treatment of active luminal disease (Calafiore et 
al., 2012). Antibiotics should be used with caution in the 
treatment of UC because there is an increased risk of devel-
oping antibiotic-associated pseudomembranous colitis.

Corticosteroids

Corticosteroids should be reserved for patients whose dis-
ease has failed to respond to 5-ASA agents or antibiotic 
therapy. The initial dose should be high (e.g., prednisone 60 
mg/d orally or hydrocortisone 300 mg/d intravenously) and 

Aminosalicylates (5-ASA)
Sulfasalazine
Mesalazine 
Olsalazine
Balsalazide

Biological therapy: anti-tumor 
necrosis factor alpha (anti-TnF-
a) agents
infliximab
Adalimumab
Certolizumab pegol
natalizumab
Ustekinumab

Antibiotics
Metronidazole
Ciprofloxacin
Clarithromycin
Rifaximin

Antidiarrheals
Loperamide
Codeine
Deodorized tincture of opium
Cholestryamine
Colestipol
Codeine

Corticosteroids
Hydrocortisone

Prednisone (oral)
Cortifoam (rectal)
Cortisone enemas

Budesonide

Antispasmodics
Hyoscyamine
Dicyclomine

immunomodulators
6-Mercaptopurine
Azathioprine
Methotrexate
Cyclosporine
Tacrolimus

nutritional
Ensure, Boost, Sustacal,  
 Resource
Supplements and probiotics
Elemental diet
Low-residue diet
Total parenteral nutrition (TPn)

TABLE 23.2
Current Medical Therapies for 
Inflammatory Bowel Disease

http://gi.org/guideline/management-of-crohn%e2%80%99s-diseasein-adults/
http://gi.org/guideline/ulcerative-colitis-in-adults/
http://gi.org/guideline/management-of-crohn%e2%80%99s-diseasein-adults/
http://gi.org/guideline/management-of-crohn%e2%80%99s-diseasein-adults/
http://gi.org/guideline/ulcerative-colitis-in-adults/
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should halt the inflammatory process. In severely ill patients, 
IV infusions of corticosteroids can bring about a remission. 
These medicines should be used only in acute exacerbations; 
they are not effective for long-term maintenance and should 
be tapered rapidly to avoid side effects such as osteoporosis, 
acne, striae, cataracts, glucose intolerance, weight gain, or 
infection.

The need to avoid long-term side effects of corticoste-
roids has driven the search for more rapidly metabolized 
steroids. However, budesonide, the newest, is less effective 
than prednisolone for active CD and at high doses produces 
the adrenal suppression and systemic side effects seen in 
other steroid preparations (D’Haens, Dignass, & Vermeire, 
2012). Topical steroid preparations in suppository, foam, 
or enema formulations are useful adjuncts to oral medica-
tions in patients with distal colitis.

Immunomodulatory Therapy

Patients who become dependent on corticosteroids or whose 
disease fails to respond may respond to immunomodula-
tory agents such as 6-mercaptopurine and azathioprine that 
inhibit the immune system. These medicines have a con-
siderable steroid-sparing benefit and reduce clinical symp-
toms in two-thirds of patients with CD or UC (Ardizzone, 
Cassinotti, Manes, & Porro  et al., 2010; D’Haens, 2010). 
Concerns about short- and long-term toxicity appear 
unwarranted (Yanai & Hanauer, 2011). Methotrexate has 
been shown to be effective in CD in reducing the need for 
steroids and improving symptoms (Saibeni et al., 2012). 
Cyclosporine A, a potent immunosuppressant used for 
organ transplant patients, has been shown to be effective 
in patients with UC who have failed to respond to IV ste-
roid therapy (Rolny & Vatn, 2013). Patients whose disease 
has failed to respond to 7 to 10 days of IV steroid ther-
apy should be offered cyclosporine therapy, and a surgeon 
should be consulted to evaluate the patient for possible col-
ectomy. More than 80% of patients treated with cyclospo-
rine can be spared colectomy, and long-term remission can 
be maintained with 6-mercaptopurine (Maser et al., 2008). 
If a patient’s disease fails to respond to cyclosporine in 7 to 
10 days, colectomy is indicated.

Biological Therapies

Anti-tumor necrosis factor alpha (Anti-TNF-a) therapies 
work by neutralizing a protein produced by the immune 
system known as tumor necrosis factor (TNF). These agents 
are used when other medication modalities fail. The bio-
logical therapies affect the immune system by blocking 
TNF, and halt the inflammatory process (Denson et al., 
2013; Khan et al. 2011). Anti-TNF-a agents have been 
effective for patients with moderate to severe UC and CD, 
independent of concomitant medications (Hanauer, 2011). 
Anti-TNF-a medications have an important role in the man-
agement of CD and UC (Yanai & Hanauer, 2011). Given 
their nature, Anti-TNF-a agents can put patients at a small 

risk of complications, including tuberculosis and serious 
fungal infections (Melmed & Targan, 2010).

New Therapies

There are several new biological therapies (vedolizumab, 
etrolizumab) now in clinical trials that are showing promise 
(Panés, Benítez-Ribas, & Salas, 2012; Perrier & Rutgeerts, 
2012; Rutgeerts et al., 2013). Studies using other anti-
inflammatory cytokines, chemokine antagonists and Janus 
kinase (JAK) inhibitors are also in progress (O’Shea & 
Plenge, 2012). Heparin has shown some promise for treat-
ing severe UC in uncontrolled studies but should not be 
used outside of a controlled trial. Nicotine therapy may be 
of use for mild UC, but more data are needed.

Symptomatic Therapies

Patients with IBD often suffer debilitating symptoms of diar-
rhea and cramps. The slow onset of action of many of the 
medicines used to treat these illnesses often requires the use 
of symptomatic medicines such as antidiarrheals (e.g., lop-
eramide), antispasmodics (e.g., hyoscyamine), and bile salt 
resins. These medicines can make an enormous difference in 
the quality of the patient’s life (Ferrante & Van Assche, 2012; 
Rutgeerts, 2012). Caution should be taken in patients with 
severe or extensive colitis because antidiarrheals and anticho-
linergic medicines can precipitate toxic dilation of the colon. 
Bile salt resins (e.g., cholestyramine) are particularly useful in 
patients who have recently had an ileal or ileocolic resection 
and are having symptoms of bile salt catharsis.

Nutritional Therapies

Nutrition can play an important adjunctive role in the 
management of IBD. Patients with CD are often malnour-
ished or exhibit signs and symptoms of malabsorption 
(Hernández, MañeAlmero, Cortes, & Yamamoto-Furusho, 
2012; Mullin, 2012; Pabby & Friedman, 2013). Total 
parenteral nutrition (TPN) is also of value in nutrition-
ally depleted patients who cannot tolerate oral intake. 
Patients who have had multiple ileal resections totaling 
more than 100 cm of small bowel can develop short bowel 
syndrome. Malabsorption and diarrhea can be severe in 
these patients, and TPN may be helpful. The risk of line 
infection with TPN precludes its routine use in the absence 
of severe disease.

Patients with IBD have a need for increased calories, 
protein, vitamins, and minerals to assist in the healing pro-
cess. Inflammation and diarrhea interfere with the reabsorp-
tion of water and minerals that occurs in the large intestine. 
If fluids are not replaced, patients are at risk of dehydration. 
Vitamins such as vitamin B12 and mineral supplements are 
needed because of distal ileal malabsorption. Sulfasalazine 
therapy used to treat patients with CD can interfere with 
absorption of folic acid. Prednisone therapy can deplete the 
body’s calcium levels. Patients with fibrostenotic CD with 
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stricturing are advised to remain on a low-residue diet to 
avoid mechanical obstruction. Collaboration with a dieti-
tian is essential to address the numerous nutritional needs 
of patients with CD.

Nutritional therapy for UC is more limited. Bowel rest 
is of no use in UC. These patients, even those with severe 
disease (but not those with toxic megacolon), should follow 
a low-residue diet with multivitamin supplementation. Fish 
oil supplements may help to reduce steroid requirements 
and probiotics may reduce UC symptoms. Short-chain fatty 
acid enemas have not been shown to be effective for UC. 
Patients with UC can have low levels of folate because of dif-
ficulty tolerating the dark leafy vegetables that are a major 
source of folate. Iron levels can be depleted when UC flares 
and intestinal inflammation causes rectal bleeding. Vitamin 
supplements and assessment of nutritional needs can reduce 
symptoms and promote successful nutritional management 
of patients with UC.

Cancer Prevention

The risk of colorectal cancer in patients with extensive UC 
and CD is considerably higher than in the general popu-
lation. A patient with universal UC has a lifetime risk of 
colorectal cancer of approximately 6%. The risk increases 
with the duration and extent of disease. A patient with 
extensive UC of seven years’ duration should be enrolled 
in a surveillance program of a colonoscopy every 1 to 2 
years. Patients with extensive CD should also be enrolled 
in a similar surveillance program (Crohn’s & Colitis 
Foundation of America, 2012). Patients with UC limited 
to the rectosigmoid should be reassured that their risk 
of colorectal carcinoma is similar to that of the general 
population.

Considerations of Fertility, Pregnancy, 
and Breastfeeding

Fertility is usually not altered in IBD. Patients with inactive 
IBD have roughly the same risks of miscarriage and prema-
turity as matched controls (Kwan & Mahadevan, 2010). 
Active disease in the mother increases the risk of miscar-
riage, low birth weight, and prematurity (Mahadevan et al., 
2007). In general, women should be counseled to postpone 
attempts at conceiving until they are in remission. Men tak-
ing sulfasalazine must be switched to a 5-ASA compound 
because of the reversible, adverse effect of sulfasalazine on 
sperm count, morphology, and motility. Sulfasalazine does 
not affect fertility in women. Methotrexate, an immunosup-
pressant, can affect sperm production and quality. It should 
not be taken by either partner while trying to conceive, or 
by women while pregnant, because of an increased risk of 
birth defects.

It is inadvisable to discontinue medications if a patient 
with IBD becomes pregnant. A flare in disease activity 
from withdrawal of medicines is more likely to harm the 

fetus than any medicines currently in use. Use of 5-ASA, 
sulfasalazine, mesalazine, balsalazide, and corticosteroids 
appears to be safe throughout pregnancy; one drug excep-
tion is olsalazine, which is category C. Corticosteroids are 
category C medications and evidence suggests that they 
should be used during the first trimester with caution, due 
to low risk associated with oral clefts in the newborn (Ng 
& Mahadevan, 2013). Antibiotics such as metronidazole 
and amoxicillin/clavulanic acid are category B medica-
tions and low risk during pregnancy. Quinolones are 
category C and should not be used. Immunomodulators 
(6-mercaptopurine and azathioprine) are category D 
medications that demonstrate no consistent evidence for 
an increased risk of teratogenicity (Coelho et al., 2011). 
Cyclosporine and tacrolimus are category C medica-
tions and low risk to pregnant women (Benson, Barrett, 
Sparberg, & Buchman, 2008). Alternatively, exposure 
to methotrexate in the second and third trimesters can 
be associated with fetal toxicity and mortality (Briggs, 
Freeman, & Yaffe, 2008). Biological therapies such as 
infliximab (INF), adalimumab (ADA), and certolizumab 
pegol (CZP) are category B medications that are consid-
ered low risk to administer during pregnancy (O’Donnell 
& O’Morain, 2008).

Use of prednisone, 5-ASA, and sulfasalazine should 
not preclude breastfeeding, as they show low transfer 
levels to breast milk. Data regarding breastfeeding and 
immunomodulator therapies suggest that mothers should 
be counseled against breastfeeding while taking metho-
trexate, cyclosporine, and tacrolimus, which are excreted 
in breast milk and are contraindicated in breastfeeding. 
Breastfeeding is compatible with antibiotic, azathioprine, 
INF, ADA, and CZP use, as there is little or no exposure 
of these drugs to the fetus. Lactating mothers are advised 
to wait four hours after azathioprine dosing for breast-
feeding (Briggs et al., 2008).

Psychological Aspects

The most common psychological complaints in patients 
with IBD are anxiety and occasionally depression. IBD is 
not caused by stress, psychopathology, or personality dis-
orders. There is no recognized “IBD personality.” A careful 
psychological review of symptoms should be taken when 
IBD patients are seen. Appropriate referral for psychother-
apy or psychopharmacologic intervention may be needed. 
The primary care provider must be aware of iatrogenic 
causes of psychological symptoms, such as corticosteroid or 
narcotic medications.

Surgery

CROHN’S DISEASE

Many patients with IBD face surgery in the course of their 
disease. Approximately 70% of all patients with CD will 
undergo a bowel resection in their lifetimes; many require 
multiple surgeries, making minimally invasive options 
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appealing (Pittet et al., 2013). Indications for surgery 
include failure to respond to medical therapy, perforation, 
abscess formation, obstruction, hemorrhage, and cancer 
(Neumann, Rijcken, & Bruewer, 2013). Symptoms that 
persist despite maximal medical therapy or reliance on ste-
roids despite steroid-sparing therapy warrant surgical man-
agement. The most common surgical procedure for patients 
with CD is an ileal or ileocolic resection of the diseased 
portion of bowel.

One of the most frustrating aspects of CD for the 
patient and the provider is the incurability of the condition. 
Patients with CD who require surgery almost always suf-
fer a recurrence. The disease typically recurs proximal to 
the anastomosis in patients with ileitis. No risk factors for 
postoperative recurrence have been identified. Mesalamine 
given within 8 weeks of a resection can decrease the likeli-
hood of clinical recurrence (Shen, Zhang, Zhao, Cao, & 
Shi, 2012).

Ulcerative Colitis

Approximately 30% to 40% of patients with UC will 
require surgical intervention in their lifetimes because of 
failure to respond to medical therapy, perforation, toxic 
dilation, hemorrhage, stricture, dysplasia, or cancer. The 
standard Brooke ileostomy and total proctocolectomy 
remains the only reliable “cure” for UC, but is unaccept-
able to many patients for cosmetic and emotional rea-
sons. The ileal pouch anastomosis has become a popular 
choice, particularly among younger patients. In this sur-
gery, the colon is removed and the distal small bowel is 
converted into a reservoir that is then attached to the anal 
musculature. This allows for rectal continence and does 
not require an external ileostomy appliance. Although 
the procedure is very appealing to patients for quality of 
life and cosmetic reasons, the provider should not offer 
ileal pouch anal anastomosis as a “cure” for UC. Newer 
laparoscopic surgical approaches are options to improve 
physical and psychosocial aspects affecting the patient’s 
quality of life when feasible (Hemandas & Jenkins, 2012; 
Swinburn et al., 2012).

 n TEACHING AND SELF-CARE

The approach to treatment of IBD depends on the patient’s 
current clinical status. The chief goal of treatment is to 
achieve and maintain a clinical remission. Patients should 
be encouraged to participate in their management and to 
gain a sense of control. Educating the patient and the family 
helps ensure their understanding of the frustrating elements 
of the disease. They should be familiar with the disease 
course, the prognosis, and the clinical warnings as to when 
urgent attention is warranted.

Part of the educational process is helping the patient 
understand not only what to do, but what not to do. 

Changing medications indiscriminately may cause an exac-
erbation. Regaining a remission is more difficult than main-
taining a remission. When patients feel the need to change 
the medication regimen, whether it is because they feel well 
or poorly, they should discuss any changes with the pro-
vider. This amplifies the need for ongoing communication 
between the patient and the provider.

Over-the-counter medicines should be used with cau-
tion. Even common medications, such as ibuprofen, may 
be toxic in patients with IBD. Often “cold and flu” prep-
arations contain ingredients that may be harmful. Before 
using any over-the-counter medicine, the patient should 
be completely familiar with it and discuss its use with the 
provider. Ultimately, educating the patient about disease 
expectations to heighten awareness of triggers, necessary 
medication modalities and side effects, and when to obtain 
health care provider services optimizes the focus of care on 
wellness.

 n COMMUNITY RESOURCES

Because patient education is an essential part of the treat-
ment for IBD, community resources are invaluable. Several 
sources are listed here.

Health Care Provider Resources

 n American Gastroenterology Association (AGA) web-
site: www.gastro.org

 n American College of Gastroenterology (ACG) web-
site: www.acg.gi.org

 n Society of Gastroenterology Nurses and Associates 
(SGNA) website: www/sgna.org

 n National Digestive Diseases Information Clearinghouse 
(NDDIC) website: digestive.niddk.nih.gov/

Community Resources

 n Crohn’s & Colitis Foundation of America, Inc. 
(CCFA), 386 Park Ave S, 17th Floor, New York, NY 
10016–8804; 1-800-932-2423; www.ccfa.org

 n Crohn’s and Colitis Foundation of Canada, 600–60 
St. Clair Avenue East, Toronto, ON M4T 1N5  (416- 
920-5035); 1-800-387-1479, Fax: 416-929-0364; 
ccfc@ccfc.ca; www.ccfc.ca/site/c.ajIRK4NLLhJ0E/
b.6319851/k.BDBF/Home.htm

n United Ostomy Association of America, Inc.  
(UOAA), P.O. Box 512, Northfield, MN 55057-0512 
(800-826-0826); www.ostomy.org

Other Websites for Patients With IBD

 n www.ibdsupport.org/
 n www.meandibd.org

http://www.gastro.org
http://www.acg.gi.org
http://www.ccfa.org
mailto:ccfc@ccfc.ca
http://www.ccfc.ca/site/c.ajIRK4NLLhJ0E/b.6319851/k.BDBF/Home.htm
http://www.ostomy.org
http://www.ibdsupport.org
http://www.meandibd.org
http://www.ccfc.ca/site/c.ajIRK4NLLhJ0E/b.6319851/k.BDBF/Home.htm
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Clinical Pearls
 n UC almost always has rectal mucosa involvement; 

CD almost always affects the terminal ileum.

 n Extraintestinal manifestations may precede overt 
bowel disease.

 n Strictures in patients with UC are more likely to be 
malignant than strictures in patients with CD.

 n Caution must be used when planning colono-
scopic or contrast radiographic procedures on 
the acutely ill patient with severe colitis. These 
procedures and the bowel-cleansing preparations 
administered before the procedure can exacer-
bate the disease or precipitate toxic dilation of 
the colon (megacolon).

 n Patients with UC of more than seven years’ dura-
tion and patients with severe CD should have 
yearly surveillance colonoscopy.

Clinical Pearls (continued)

 n Patients with CD who require surgery will usually 
suffer recurrence.

 n Changing medications indiscriminately may cause 
an exacerbation. Regaining a remission is more 
diffi cult than maintaining a remission.

(continued)

 Referral Poi nts and Cli nical Warnings

The primary care provider is a key member of the team 
caring for patients with IBD. A gastroenterologist will 
be needed for severe disease, endoscopic intervention 
or surveillance, and the initiation of immunosuppressant 
therapies. A surgeon should be called for patients who 
develop an intra-abdominal abscess, massive bleeding, 
stricture, intestinal obstruction, or perforation of the 
bowel. A nutritionist is needed when a patient manifests 
severe weight loss, malnutrition, or vitamin and mineral 
defi ciencies.

Extraintestinal manifestations, particularly arthritis, 
may warrant referral to a rheumatologist. Referral to a 
dermatologist may be needed to confi rm skin manifesta-
tions such as erythema nodosum or pyoderma gangreno-
sum. An ophthalmologist may be needed for patients 
whose IBD is complicated by uveitis, iritis, or episcleritis.

Hospitalization of a patient with IBD is indicated for 
dehydration, inability to tolerate oral intake, failure of 
oral or topical therapy, or any indication for intravenous 
therapy or surgery. Additionally, abdominal pain may be 
severe enough to mimic an acute abdomen. Patients with 
complications such as toxic megacolon require emergent 
consultation.

An interprofessional team can provide resources 
and help organize the quality of care for patients 
with IBD. Receiving required ongoing support services 
to meet patients’ needs can optimize their recovery. 
Interprofessional models of care that are accessible, 
continuous, comprehensive, integrated, and culturally 
appropriate promote proactive patient care engage-
ment and improve outcomes.
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Pancreatitis, an infl ammatory disease of the pancreas, may 
be classifi ed as acute or chronic. Most cases of acute pancre-
atitis are caused by either alcohol intake or gallstones. The 
clinical course may be mild, subsiding within 48 to 72 hours 
with conservative therapy, or may progress to pancreatic 
necrosis with rapid deterioration of the respiratory system 
and other organ systems. Subsequently, severe cases of pan-
creatitis may lead to sepsis and death. Treatment is largely 
supportive, with intravenous hydration and parenteral 
analgesics being the mainstay of therapy. Treatment fail-
ure mandates a search for complications such as abscesses, 
pseudocysts, or pancreatic necrosis, which may require anti-
biotic therapy.

The etiology of chronic pancreatitis is similar, with alco-
holism as the predominant factor in up to 50% of cases 
(DiMagno & DiMagno, 2012). Pancreatic duct obstruction, 
smoking, hereditary factors, or hypertriglyceridemia may 
all cause chronic pancreatitis. Persistent infl ammation of the 
gland leads to fi brosis and a loss of exocrine and endocrine 
parenchyma. Initially, pain is the predominant symptom 
until acinar tissue is completely effaced. Steatorrhea may 
occur at that point and becomes the main concern, as it may 
lead to malabsorption and nutritional defi ciencies (Duggan, 
O’Sullivan, Feehan, Ridgway, & Conlon, 2010).

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The pancreas is a tadpole-shaped gland of soft consistency. 
It is more than 6 inches long and has a fi nely lobulated sur-
face. It lies somewhat obliquely, immediately behind the 
peritoneum of the posterior abdominal wall, and slopes 
from a large head, up through a neck and body, toward a 
narrow tail. The head lies in the C curve of the duodenum, 
and part of its posterior surface is prolonged and wedge-
shaped, forming the uncinate process. The main pancreatic 
duct (Wirsung) is continuous from the tail to the head and 
joins the common bile duct at the ampulla of Vater, which 
then opens into the duodenum. The accessory pancreatic 
duct (Santorini) drains the uncinate process and lower part 
of the head and also opens into the duodenum separately 

from the main duct, although the two ducts often commu-
nicate. The blood supply is from the splenic and pancreati-
coduodenal arteries; the corresponding veins drain into the 
portal system.

The pancreas has both endocrine (internal) and exo-
crine (external) secretory properties. The endocrine compo-
nent of the pancreas consists of the islets of Langerhans. 
These produce insulin, glucagon, and somatostatin, which 
all play a major role in the metabolism of food. Most of 
the endocrine tissue is contained in the tail and distal body 
of the pancreas. The exocrine pancreas consists of glandu-
lar, secretory units called acinar cells. These produce and 
secrete pancreatic juice, which has two important compo-
nents: bicarbonate, which neutralizes stomach acid, and 
digestive enzymes, which are secreted into the duodenum 
via the main pancreatic duct and aid in the digestions of fat, 
protein, and carbohydrates.

 n ACUTE PANCREATITIS

Epidemiology

An infl ammatory process of the pancreas may further involve 
other regional tissues or remote organ systems. The process 
can be mild or severe; mild is associated with minimal organ 
disruption and an uneventful recovery, and severe sometimes 
progresses to cell necrosis and death. Seventy-fi ve percent of 
cases of acute pancreatitis fall into the mild category. The 
incidence of acute pancreatitis has been steadily increas-
ing over time, negatively infl uencing the burden on health 
care costs worldwide  (Spanier, Bruno, & Dijkgraaf, 2013). 
According to the National Digestive Diseases Information 
Clearinghouse, pancreatitis has a prevalence of 1.1 million 
people. In 2003, there were 17 cases of acute pancreatitis per 
100,000 people; in 2004 pancreatitis accounted for 489,000 
hospitalizations and 3,480 deaths (National Digestive 
Diseases Information Clearinghouse, 2013). Histologically, 
acute pancreatitis is characterized by a wide spectrum of 
lesions, including edema, fatty necrosis, parenchymal necro-
sis, and hemorrhage.
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Acute pancreatitis is seen more frequently in men, spe-
cifically between the ages of 40 and 60 years. Although there 
are many causes of acute pancreatitis (Table 24.1), 40% to 
70% of cases are caused by gallstones and 25% to 35% of 
cases are caused by alcohol use (Tenner, Baillie, DeWitt, 
& Vege, 2013;  d2j7fjepcxuj0a.cloudfront.net/wp-content/
uploads/2013/09/ACG_Guideline_AcutePancreatitis_
September_2013.pdf).

Other, rarer causes make up the final 10%. Recently, 
postendoscopic retrograde cholangiopancreatography 
(ERCP) pancreatitis has been noted to be an increasingly 
prevalent cause of acute pancreatitis, with the incidence asso-
ciated with diagnostic and therapeutic ERCP being 0.4% to 
1.5% and 1.6% to 5.4%, respectively (Arata et al., 2010).

History and Physical Examination

Clinically, abdominal pain, tenderness, and raised serum 
concentration of pancreatic enzymes are the most com-
mon features (Russell, 2004). Signs and symptoms typi-
cally include sudden epigastric pain radiating to the back, 
associated with nausea and vomiting. A history of gallstone 
disease should be initially ascertained with additional ultra-
sound imaging. If there is no suggestion of cholelithiasis on 
ultrasound, further questioning into the history of alcohol 
intake should be performed, as usual causes are underlying 
cholelithiasis and excess alcohol intake.

Physical findings of acute pancreatitis include fever, 
tachycardia, and epigastric tenderness with guarding. 
Rebound tenderness may be elicited if the pancreatitis is 
severe and has led to peritonitis. Hypotension and tachy-
pnea are indicative of severe pancreatitis, as are decreased 
breath sounds from pleural effusion (effusion fluid cytology 
will show an increase in pancreatic enzymes). Rarely, there 
are ecchymoses on the flanks (Grey-Turner sign) or in the 
periumbilical region (Cullen’s sign).

Approximately, half of the patients with acute pancre-
atitis recover spontaneously, as the disease has a self-limiting 
nature. There is a 10% mortality rate, with almost half of 
deaths within the first 2 weeks owing to multiorgan failure 
and later deaths caused by pancreatic infection (Mutinga et 
al., 2000). Initial prognostic criteria for acute pancreatitis 
were developed by Ranson et al. (1974) and are shown in 
Table 24.2. Based on the Ranson criteria, if three or fewer 

of these signs are present, the mortality rate approaches 
1%, and rarely leads to serious illness. If four or more signs 
are present, the mortality rate can reach 25%, and about 
50% of patients become seriously ill. For patients admitted 
in the ICU, in order to determine severity of disease, along 
with the Ranson criteria, the Acute Physiology and Chronic 
Health Evaluation II (APACHE II) score may be calculated 
(an APACHE II score calculator can be found at: www.sfar 
.org/scores2/apache22.html).

Complications of acute pancreatitis include those com-
mon to the pancreas itself, to adjacent organs, or to vari-
ous systems within the body. Pseudocysts, abscesses, and 
hemorrhage into the pancreas are the most common com-
plications. The latter may require surgical intervention, 
whereas pseudocysts are managed conservatively unless 
they enlarge over time or cause significant impediment 
secondary to pain. After the pancreas, the first organ sys-
tem that is affected is usually the lungs, with adult respi-
ratory distress syndrome developing early in severe acute 
pancreatitis. Pancreatitis can cause massive sequestration 
of fluid leading to third spacing, causing severe hypotension 
and hypovolemic shock. Pleural effusion and atelectasis can 
occur, as well as renal failure. Electrolyte abnormalities are 
also common, and electrolytes must be constantly monitored 
and repleted as necessary.

Severe acute pancreatitis can lead to pancreatic infection 
and generalized sepsis as a result of bacterial translocation 
from the gut, which permits colonization of the necrotic tis-
sue. Common bacteria implicated in such infection include 
Enterobacteriaceae.

Diagnostic Studies

LABORATORY TESTS

Serum amylase is most frequently used to detect pancreati-
tis. However, elevated amylase levels occur only in acute 
exacerbations, so the usefulness of this test is limited. 
Elevation of the serum lipase level is more specific but less 

TABLE 24.2
Current Medical Therapies for 
Inflammatory Bowel DiseaseAlcoholism Idiopathic

Cholelithiasis Infections

Drugs Pancreas divisum

Hypercalcemia Trauma

Hypertriglyceridemia ERCP

ERCP, postendoscopic retrograde cholangiopancreatography.

TABLE 24.1 Causes of Acute Pancreatitis

ADMISSION AT 48 HOURS

Age >55 years Hematocrit drop >10% points

White count >16,000/mm3 BUN rise >5 mg/dL (>1.8 mmol/L)

Blood glucose >200 mg/
dL (>11 mmol/L)

Arterial PO2 <60 mmHg

Serum LDH >350 IU/L Base deficit >4 mEq/L

AST >250 IU/L Serum calcium <8 mg/dL (<2 mmol/L)

Estimated fluid sequestration >6 L

BUN, blood urea nitrogen; LDH, lactate dehydrogenase;  AST, aspartate 
aminotransferase.

http://www.sfar.org/scores2/apache22.html
http://www.sfar.org/scores2/apache22.html
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If acute pancreatitis is caused by gallstones, an ERCP 
with sphincterotomy and stone extraction should be done. 
Otherwise, ERCP exacerbates acute pancreatitis and should 
be avoided.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Hospitalization is necessary for acute pancreatitis. 
Treatment is largely supportive, consisting of intravenous 
fluid replacement, nutrition support, electrolyte balance, 
pain management, and prevention of infections. Due to 
fluid moving from the intravascular space to the perito-
neum, patients may become hypovolemic, and adequate 
fluid resuscitation is necessary with 0.9% normal saline or 
Ringer’s lactate. Once the fluid deficit is corrected, a con-
tinuous infusion should start for maintenance of fluid pro-
vision (35 mL/kg/d). Urine output should be monitored as 
an indicator of the adequacy of hydration. Pain can best be 
controlled with opioids such as morphine and hydromor-
phone, and patient-controlled analgesia (PCA) can be very 
effective. Although it used to be believed that morphine and 
opioids can exacerbate pancreatitis due to their effect on the 
sphincter of Oddi, there are no data to support that theory 
(Toouli et al., 2002).

Guidelines for the management of acute pancreatitis 
from the American College of Gastroenterology (Tenner 
et al., 2013) can be found at http://d2j7fjepcxuj0a.cloud 
front.net/wp-content/uploads/2013/09/ACG_Guideline_
AcutePancreatitis_September_2013.pdf

Nutrition Support

Nutrition support in acute pancreatitis is very important 
in order to prevent further protein catabolism and worse 
outcomes. Malnutrition has been shown to worsen the out-
come of the disease and it occurs in 50% to 80% of chronic 
alcoholics; because alcohol abuse is one of the major fac-
tors causing pancreatitis, malnutrition is of great concern in 
these patients. During acute pancreatitis, the inflammatory 
processes that occur are similar to those in sepsis or trauma, 
leading to increased protein catabolism, an inability of exog-
enous glucose to inhibit gluconeogenesis, increased energy 
expenditure, and increased insulin resistance. Specialized 
nutrition support (enteral or parenteral nutrition) in acute 
pancreatitis patients is indicated when it is expected that 
the patient will have inadequate oral intake for 5 to 7 days, 
unless the patient is malnourished prior to the pancratitis 
insult. In cases of mild pancreatitis, it is expected that resolu-
tion of pain and initiation of diet will occur within 3 to 7 days, 
and therefore there is no need for specialized nutrition sup-
port (Gianotti et al., 2009). Parenteral nutrition has no role 
in pancreatitis unless enteral nutrition cannot be tolerated or 
cannot be initiated due to contraindications (Mirtallo et al., 
2012). Many providers worry about enteral nutrition stim-
ulating the pancreas and therefore worsening the disease. 
However, nasogastric tubes may be used, although feeding 

sensitive than serum amylase analysis; however, it is often 
drawn concurrently with serum amylase to increase its sen-
sitivity and specificity.

A complete blood count, a basic metabolic panel, and 
a hepatic panel, along with lactate dehydrogenase and 
triglyceride levels, should all be checked. An elevated 
hematocrit may be noted due to hemoconcentration, 
as serum is lost into the peritoneal and retroperitoneal 
spaces. The white blood cell count is usually elevated, as 
in most infectious processes. Hypocalcemia is common in 
pancreatitis, and occurs secondary to failure of homeo-
static mechanisms due to destruction of islet β-cells. 
Hypocalcemia may also be caused by the precipitation 
of calcium soaps, caused by calcium deposition into the 
retroperitoneum from the breakdown of free fatty acids. 
Hypokalemia and hypomagnesemia are the other two 
most frequent electrolyte abnormalities that may be seen. 
Hyperglycemia may occur due to decreased insulin pro-
duction or increased glucagon levels. Increased bilirubin 
and alkaline phosphatase values may reflect cholestasis 
due to compression of the common bile duct. Triglyceride 
levels are generally elevated, but a level above 1,000 mg/
dL would implicate an underlying hyperlipidemic disor-
der, usually a type V lipid profile, which may be the sole 
cause of the pancreatitis.

Imaging Studies

A flat plate of the abdomen may reveal calculi in the gall-
bladder or sentinel loops (localized gas collections in loops 
of bowel overlying the pancreas) in a few cases. It will also 
rule out the presence of free air under the diaphragm, which 
would signify a perforation of a hollow viscus. Diffuse 
stippled calcification is seen in about 30% of patients with 
chronic pancreatitis; however, an abdominal x-ray often 
will not aid in diagnosis.

Gallstone disease should be considered first in most 
patients, and hence an ultrasound is often necessary. 
Ultrasonography is the most useful initial test, because of 
ease and availability, and it can also be used to differenti-
ate between a phlegmon (a solid inflamed mass of pancreatic 
tissue that subsides spontaneously) and a pseudocyst (a cys-
tic collection of fluid and necrotic debris without a definitive 
formed wall).

CT of the abdomen is not always necessary, especially 
in cases of acute pancreatitis that are not exhibiting signs 
of severe pancreatitis and have rapid clinical improvement. 
However, in cases where no etiology can be found, and/or in 
cases where there is rapid deterioration of clinical status, a 
CT should be done. A CT of the abdomen should be utilized 
to see if there is pancreatic necrosis, gallstones, pseudocysts, 
or an abscess (Thoeni, 2012). The presence of necrosis is an 
indicator of more severe disease. A more specific CT scan 
called a CT with pancreatic protocol can aid in diagnosis by 
more accurately delineating the pancreas; in this study, 2.5 
to 3 mm cuts are made (as compared to 5 mm on a normal 
CT scan) and enhancement is delayed.

http://d2j7fjepcxuj0a.cloudfront.net/wp-content/uploads/2013/09/ACG_Guideline_AcutePancreatitis_September_2013.pdf
http://d2j7fjepcxuj0a.cloudfront.net/wp-content/uploads/2013/09/ACG_Guideline_AcutePancreatitis_September_2013.pdf
http://d2j7fjepcxuj0a.cloudfront.net/wp-content/uploads/2013/09/ACG_Guideline_AcutePancreatitis_September_2013.pdf
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tubes that are passed below the ligament of Treitz (jejunal 
tubes) should not have that effect. In fact, jejunal feedings 
have been proven to be beneficial in severe acute pancreati-
tis, leading to decreased mortality and a shorter length of 
stay in the ICU (Hegazi et al., 2011).

Teaching and Self-Care

Patients need to be educated about what increases their 
risk for developing acute pancreatitis. Risk factors must be 
reviewed extensively, and all risk factors must be addressed. 
Because alcohol consumption is such a common cause of 
pancreatitis, the use and abuse of alcohol must be explored. 
Hypertriglyceridemia may also be a cause of pancreatitis, 
so patients should be educated on diets for decreasing tri-
glyceride levels, such as a low-fat, low-cholesterol diet; 
only when this dietary therapy is insufficient should further 
therapies be instituted. If the cause for pancreatitis is chole-
lithiasis, discussing the possibility of a cholecystectomy may 
be warranted. A laparoscopic cholecystectomy may have to 
be performed when enzymes are trending down and clinical 
symptoms are resolving.

Complementary Therapies

The use of probiotics has been studied in acute pancreati-
tis but due to increased mortality observed with their use, 
they cannot be recommended at this time (Besselink et al., 
2008). Some complementary therapies for pain manage-
ment are noted in the section on chronic pancreatitis. In the 
acute, hospital setting, opioid medications or potent nonste-
roidal anti-inflammatories are usually administered for pain 
management.

Referral Points and Clinical Warnings

Although acute pancreatitis may subside spontaneously, 
it is a potentially life-threatening disorder and should be 
treated as such. Patients with suspected cases should be 
evaluated urgently for admission to the hospital. A gastro-
enterologist and a surgeon may have to be consulted, espe-
cially when related to gallstone disease. In addition, social 
workers, dietitians, and possibly psychologists should often 
be involved, depending on the risk factors/causes for pan-
creatitis and the severity of the disease.

 n CHRONIC PANCREATITIS

Epidemiology

The incidence of chronic pancreatitis in the United States 
is 8.2 cases per 100,000 (National Digestive Diseases 
Information Clearinghouse, 2013). Clinical onset is usually 
between 30 and 40 years of age. Alcohol abuse is the most 

common cause in the United States, with an increasing 
number of women diagnosed with alcoholic pancreatitis 
(DiMagno & DiMagno, 2012). The disease is idiopathic in 
many patients and may be genetically linked. Furthermore, 
the risks of pancreatic and nonpancreatic cancers are 
increased in the course of chronic pancreatitis (Talamini 
et al., 1999)

History and Physical Examination

Clinically, pancreatitis is chronic if the patient has persis-
tent pain or a decrease in pancreatic secretions, whether 
exocrine or endocrine, after the initial attack. This is dif-
ferent from acute pancreatitis, where recovery is complete. 
Recurrent epigastric pain, radiating to the back, character-
izes chronic pancreatitis. Pain is excruciating and constant 
and may be felt in almost any area of the abdomen. It is 
accompanied by steatorrhea (foul-smelling, greasy stools), 
weight loss, and diabetes mellitus—usually late in the 
course of the disease.

Diagnostic Studies

The history and physical findings of chronic abdominal 
pain and steatorrhea, in the presence of a past history of 
acute pancreatitis, are virtually pathognomonic for the dis-
ease. Fecal fat determination will both diagnose steatorrhea 
and monitor the efficacy of oral pancreatic supplements. 
Amylase levels are not as elevated as in acute disease, except 
during acute exacerbations. An abdominal x-ray shows 
diffuse calcification of the gland in about 30% of cases. 
Ultrasonography or CT scanning of the abdomen may be 
useful to confirm the diagnosis by demonstrating calcifica-
tions or to rule out the differential diagnosis of pancreatic 
carcinoma. ERCP may show a dilated main pancreatic duct 
with strictures and other intraductal filling defects and prom-
inent side branches, consistent with chronic pancreatitis.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Therapy is directed predominantly at pain relief, control 
of diabetes, and correction of malabsorption. Pain is often 
initiated by an alcoholic binge, so cessation of alcohol use 
forms an important part of treatment. Avoidance of nar-
cotic analgesics as much as possible is suggested because 
the potential for addiction is strong, and it becomes very 
difficult to wean patients off these drugs. The initial drugs 
used should be salicylates. Pancreatic enzymes may be help-
ful in some patients. If pain is resistant to analgesics, a celiac 
plexus may help alleviate the pain (DiMagno & DiMagno, 
2011). As the disease progresses, the pain becomes less 
intense and more manageable.

A variety of surgical procedures exist for the manage-
ment of failed medical therapy. The choice of procedure is 
generally based on the state of the pancreatic duct and the 
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 n COMMUNITY RESOURCES

The etiology of acute and chronic pancreatitis should be 
sought. If alcohol is implicated, many local and regional self-
help groups are available for rehabilitation purposes, as well 
as national organizations such as Alcoholics Anonymous. For 
further detail on alcohol abuse, see Chapter 61, Substance 
Abuse. Organizations and websites that focus on pancreati-
tis and digestive diseases include:

 n The National Pancreas Foundation; http://pancreas
foundation.org/

 n Annals of Internal Medicine—Pancreatitis 
Information for the Patient; http://annals.org/
DocumentLibrary/PatientInformationPages/itc-
acute-pancreatitis-patient-information.pdf

 n National Institute of Diabetic and Digestive and 
Kidney Diseases (NIDDK), National Digestive 
Diseases Information Clearinghouse; http://digestive
.niddk.nih.gov/ddiseases/pubs/pancreatitis/

 n American College of Gastroenterology; http://
patients.gi.org/topics/pancreatitis-acute-and-chronic/

residual function of the pancreas. For patients with progres-
sion of the disease over years, along with complications of 
adjacent organs such as duodenal stenosis, surgical inter-
ventions such as duodenum-preserving pancreatic head 
resection may be necessary (Yin, Sun, Yin, & Wang, 2012). 
Although the disease is diffuse, localized accentuation of the 
pathologic process, usually in the head of the organ, has 
been used as an argument for localized resection, although 
some favor total pancreatectomy in all patients.

Guidelines for diagnosis, treatment, and long-
term management have been outlined by the American 
Pancreatic Association (2011; www.american-pancreatic-
association.org/index.php?option=com_content&view=arti
cle&id=29&Itemid=29).

Teaching and Self-Care

Much of the self-care necessary for chronic pancreatitis is 
noted in the section on acute pancreatitis. The focus is on 
the exacerbating factors and how to control and eliminate 
them. In addition to reducing the pain and addressing the 
cause of the pancreatitis, patients may use supplements 
of pancreatic enzymes to help reduce some of the malab-
sorption and complications associated with pancreatitis. 
Enzyme replacement drugs usually contain amylase, pro-
tease, and lipase in varying amounts, depending on the 
manufacturer.

Complementary Therapies

Several modalities have been used for pain control in chronic 
pancreatitis, including transcutaneous electrical nerve stim-
ulation (TENS), acupuncture, and biofeedback. Because the 
pain is severe, these modalities are used more with chronic 
pancreatitis than with acute pancreatitis. The replacement 
of pancreatic enzymes, as described earlier, is also used. In 
addition to avoiding causative agents, some have theorized 
that antioxidants, such as organic selenium, beta-carotene, 
vitamin C, vitamin E, and methionine, may help reduce the 
recurrence of pancreatitis; however, the effects of these have 
not been proven.
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clinical picture must be reviewed.

 n The etiology of pancreatitis is usually alcoholism 
or gallstones. These possibilities must always be 
explored.

 n Hospitalization is often required with acute pan-
creatitis, but may or may not be necessary with 
chronic pancreatitis.

 n Persons who are addicted to alcohol and have 
built up tolerance may also have built up toler-
ance to analgesic medications. Assessment and 
monitoring of liver and renal function may 
be necessary with administration of analgesic 
medication.

 Referral Poi nts and Cli nical Warnings

Unlike acute pancreatitis, patients with chronic pancre-
atitis do not always require admission to the hospital. 
However, these patients are at extremely high risk for 
developing an “acute or chronic” situation, which raises 
their risk of morbidity and death. Patients with chronic 
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A peptic ulcer is a defect in the gastric or duodenal wall that 
extends through the muscularis mucosa and into the deep 
layers of the wall. Approaches to peptic ulcer disease (PUD) 
have changed throughout the years. The etiology of PUD is 
multifactorial. Initially thought of as a disease associated 
with excess acid production or a lack of protective mecha-
nisms, or both, it is now known to have an infectious etiol-
ogy as well. The yearly incidence is estimated at 0.10% to 
0.19% for physician-based diagnosis and 0.03% to 0.17% 
for hospital-based diagnosis  (Sung, Kuipers, & El-Serag, 
2009). Obtaining an accurate history is very important in 
ascertaining these various causative factors. As with most 
diseases, knowing the cause of an ulcer remains the most 
important factor in deciding the treatment course and deter-
mining the prognosis.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The reason why one patient will develop a peptic ulcer and 
another will not is unclear. Acid must be present for PUD to 
occur. The usual pH of the stomach is approximately 1. If an 
ulcer develops in a patient who is known to be achlorhydric, 
a gastric malignancy is the likely cause for the ulceration.

There are several protective mechanisms that play a role 
in preventing PUD. Disruption in any of these factors may 
result in ulcer formation. The gastric mucosal barrier is the 
main defense mechanism of the stomach. Another protec-
tive mechanism is cytoprotection. Tight junctions between 
mucosal cells help prevent leakage of acid into the gastric 
lining. There is always a small degree of leakage of hydro-
gen ions into these mucosal cells, but the rich vascular sup-
ply of the stomach helps sweep away these hydrogen ions. 
A third factor is the secretion of protective mucus and bicar-
bonate by the gastric mucosa.

Reversible culprits that can reduce the effectiveness of 
these protective factors include the presence of Helicobacter 
pylori and the use of nonsteroidal anti-infl ammatory drugs 
(NSAIDs). At one time, smoking was believed to cause PUD. 
Evidence has shown that rather than causing ulcers, smok-
ing diminishes and slows ulcer healing (Yeomans, 2011).

The eradication of H. pylori in PUD has become the 
standard of care. H. pylori is a gram-negative rod found in 
the antrum of the stomach. It is also found in the duodenal 
bulb, where islands of gastric mucosa are commonly found. 
This organism’s ability to survive in the acidic environment 
of the stomach comes from its ability to secrete urease and 
other enzymes into the mucous layer of the mucosa. This 
damages the protective barrier and allows ulcer formation. 
H. pylori is associated with 80% of gastric ulcers and 90% 
to 95% of duodenal ulcers (Sánchez-Delgado et al., 2011). 
The incidence of H. pylori increases in frequency with age 
in the general population (Sánchez-Delgado et al., 2011).

The use of NSAIDs is strongly associated with PUD. 
NSAIDs are mainly associated with gastric ulcers; approxi-
mately 70% of ulcers caused by these agents occur in the 
stomach (Yeomans, 2011). NSAIDs work by inhibiting 
mucosal prostaglandin production. This results in an inter-
ference in mucous secretion, reduced gastric mucosal blood 
fl ow, and decreased bicarbonate secretion (Malfertheiner, 
Chan, & McColl, 2009; Yeomans, 2011). Aspirin (acetyl-
salicylic acid) is the prototype NSAID and therefore dam-
ages the gastric mucosa as just described. It is also a weak 
acid, and in the potent acid environment of the stomach, 
it becomes un-ionized and penetrates the gastric mucosal 
cells, causing further damage.

 n EPIDEMIOLOGY

There are marked differences in the incidence of gastric 
and duodenal ulcers. Duodenal ulcers are the predominant 
lesions in Western populations  (Bertleff & Lange, 2010), 
with a lifetime prevalence, in both men and women, of 
approximately 10%; this rises to 20% in those infected with 
H. pylori (Anand & Karz, 2012). Gastric ulcers are more 
frequent in Asian populations, who have a higher morbid-
ity and mortality secondary to complications such as hem-
orrhage  (Bertleff & Lange, 2010). The incidence of gastric 
ulcers rises sharply when NSAIDs are involved. PUD used 
to occur mainly in men; now it occurs almost equally in 
both sexes (Anand & Karz, 2012).
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 n DIAGNOSTIC CRITERIA

Often, the diagnosis of PUD is made on clinical grounds. 
The patient presents with a classic history of PUD, a ther-
apeutic trial of appropriate agents is started, and if the 
patient improves, the diagnosis is considered validated. 
This is often the clinical scenario. However, a definitive 
diagnosis of PUD can be made only by radiologic studies 
or endoscopy.

 n HISTORY AND PHYSICAL EXAMINATION

Although the history of a patient with PUD may vary from 
no symptoms at all to severe crushing chest pains mimicking 
a myocardial infarction, PUD is classically described as a 
burning or gnawing epigastric pain. Ulcer disease can cause 
early-morning awakening (typically 2–4 a.m.), believed 
to be secondary to the circadian changes in acid secretion 
(Bavishi & DuPont, 2011). Although acid secretion is low 
early in the morning, there is typically no food in the stom-
ach to buffer the acid; thus, even low levels of acid secretion 
may aggravate ulcer disease. Epigastric pain occurs in both 
duodenal and gastric ulcer disease, but radiation of the pain 
to the back is more common in duodenal ulcer disease, espe-
cially that found on the posterior wall of the duodenal bulb. 
The association of food with pain should be established. 
Eating often helps alleviate symptoms of duodenal ulcers 
but may exacerbate the pain of gastric ulcers. Patients must 
be questioned about stool color. Black tarry stools or frank 
blood in the stools is a concern for a possible gastrointesti-
nal (GI) bleed.

In addition to the patient’s abdominal complaints, the 
provider must also focus on exacerbating factors. Asking 
the patient about alcohol consumption and smoking (both 
of which may aggravate ulcer disease but are not direct 
causes of ulcer disease) is essential. Inquiring about the 
use of NSAIDs and steroids is also necessary. Often direct 
questioning must be done to elicit NSAID use because many 
patients do not consider over-the-counter medications to 
be “medicines.” Identifying these culprits will help in both 
treatment and prevention of recurrent PUD.

The physical examination of patients with PUD may be 
unrevealing. It should focus on identifying complications 
of PUD. Vital signs and orthostatic pressures should be 
obtained to help identify blood loss secondary to GI bleed-
ing. Pain-free GI bleeding occurs most frequently in the 
elderly, especially when NSAIDs are involved. A thorough 
abdominal examination must be done, noting any masses 
and any signs of an acute abdomen (e.g., rigidity and lack 
of bowel sounds), which occur with perforation of an ulcer 
and resultant peritonitis. A rectal examination should be 
done to reveal any occult blood or frank bleeding.

Although PUD is a common, usually benign dis-
ease, complications of PUD may be fatal. Complications 
include perforation of the ulcer with resultant peritonitis; 

penetration of the ulcer into the pancreas, which can result 
in pancreatitis; excessive edema around the ulcer, causing 
an outlet obstruction; and bleeding significant enough to 
cause death.

 n DIAGNOSTIC STUDIES

Esophagogastroduodenoscopy (EGD) is considered the 
gold standard for evaluating lesions and abnormalities of 
the upper GI tract (Chavalitdhamrong et al., 2012; Rolff, 
Simonsen, & Rosenberg, 2011). It has several advantages 
over barium studies, including the ability to diagnose subtle 
mucosal lesions, to take samples of lesions for biopsy, and 
to perform therapeutic measures (e.g., cauterization or injec-
tion therapy of bleeding ulcers). Endoscopy tends to take 
less time to perform than barium studies and is more appro-
priate in an acute setting. Disadvantages of EGD include 
the need for sedation, discomfort, and the invasiveness of 
the procedure, with the accompanying risk of tears and per-
foration. Patients with respiratory difficulties tend to have 
more difficulty with the procedure because they fear the 
endoscope will obstruct the airway. EGD may also be con-
traindicated in patients with recent myocardial infarctions. 
Endoscopy tends to cause excessive catecholamine release, 
possibly leading to arrhythmias. In addition, the rubbing of 
the endoscope as it passes next to the right atrium (while in 
the esophagus) may also cause arrhythmias.

Barium studies (an upper GI series) remain a useful tool 
in diagnosing various types of pathology in the upper GI 
tract, especially when EGD is contraindicated. They are also 
useful when community resources and access to an endos-
copist are limited.

EGD or barium studies may be done when the patient 
presents initially, but they must be done if the disease does 
not respond to the treatment plan. Ulcers are often described 
as active, chronic, healed, or old. Active and chronic ulcers 
must be addressed with appropriate medications and life-
style changes. Healed or old ulcers with scarring do not 
necessarily require medication, but lifestyle modifications 
(described later) should begin.

Testing for H. pylori is often done when the diagnosis 
of PUD is made. However, a diagnosis of PUD cannot be 
made by the presence or absence of H. pylori. There are 
several methods of testing. Serologic testing for antibodies 
to H. pylori may reveal exposure to H. pylori but may not 
indicate active infection. Titers often remain positive after 
eradication of the organism (McColl, 2010). Endoscopy 
with biopsy of the prepyloric area and placement of the tis-
sue in a rapid urease test kit is another method to detect the 
organism. The advantages of this method are its high sen-
sitivity and specificity (98% and 98%, respectively; World 
Gastroenterology Organization, 2010). The disadvantage is 
the need to perform an invasive procedure to obtain the tis-
sue. Another method is the urease breath test, which tests 
for the presence of urease in expelled air and avoids the 
need for endoscopy. The sensitivity and the specificity of 
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the urea breath test are 95% and 96%, respectively (World 
Gastroenterology Organization, 2010).

Testing for Zollinger–Ellison syndrome, an overproduc-
tion of gastrin from tumors (gastrinomas) usually located in 
the head of the pancreas or the second portion of the duode-
num, should be done when a patient presents with multiple 
ulcers in the upper GI tract or ulcers refractory to the usual 
treatment modalities. This is done by measuring the fasting 
serum gastrin level. An elevated level (800–1,200 pg/mL) 
strongly suggests Zollinger–Ellison syndrome. The next step 
to help confi rm the diagnosis is the secretin stimulation test. 
If a gastrinoma is present, the serum gastrin levels will rise 
rapidly in the presence of secretin. After a bolus of secretin 
is given intravenously, multiple venous blood samples are 
obtained at predetermined intervals, and the gastrin levels 
are then measured in each sample. If there is a rise of more 
than 200 pg/mL in any of the samples after the secretin is 
given, compared to the gastrin level before the secretin, a 
diagnosis of Zollinger–Ellison syndrome can be made.

Biopsy samples for PUD should be obtained based on 
the location of the ulcer. Samples should be taken for biopsy 
from all gastric ulcers and reevaluated by endoscopy after 
four to six weeks of treatment. Duodenal ulcers need not be 
evaluated by biopsy. A biopsy sample must be taken in any 
ulcer in which healing cannot be documented.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Medication Regimens

With a relatively benign presentation, several diagnostic and 
treatment paths can be followed (Figure 25.1). An empiric 
trial of antisecretory medications (H2 receptor antagonists 
or proton pump inhibitors) or sucralfate may be prescribed 
and the patient’s course carefully monitored. Antacids can 
also be used to treat PUD. The appropriate dose to ensure 
healing is approximately 30 mL of liquid antacid every 4 to 6 
hours; however, this much antacid often results in diarrhea, 
decreasing the likelihood of cooperation with treatment. 
Over-the-counter H2 antagonists and proton pump inhibi-
tors are now available in half-strength tablets (compared to 
prescription strength; see Table 25.1). It is uncertain if the 
over-the-counter recommended doses are suffi cient to heal 
ulcers. Active ulcers generally require six to eight weeks of 
treatment with H2 antagonists or sucralfate or four weeks 
of treatment with proton pump inhibitors  (Ramakrishnan 
& Salinas, 2007). Practice guidelines for the management 
of PUD  (Ramakrishnan & Salinas, 2007) can be found at 
www.aafp.org/afp/2007/1001/p1005.html

Suspicion of peptic ulcer disease

Patient is stable Patient is unstable (signs of perforation, bleeding,
penetration, or obstruction)

Immediate hospitalization,
evaluation by a surgeon and/or
gastroenterologist

Obtain serum antibodies for H. pylori
Empiric trial of H2 antagonists or proton
pump inhibitor

H. pylori antibody positive H. pylori antibody negative

Treat H. pylori (Table 25.2)

Improvement

Refer for esophagastro-
duodenoscopy (EGD)
or upper GI series

Complete treatment
(8 weeks for H2 blockers;
4 weeks for proton pump
inhibitors)

Improvement

Continue empiric treatment

No improvementNo improvement

Continue treatment

Ulcer present

Blopsy ulcer if gastric;
consider Zollinger–Ellison
if multiple ulcers present

Ulcer absent

Reconsider diagnosis

FIGURE 25.1 

Treatment approaches for patients with peptic ulcer disease.

http://www.aafp.org/afp/2007/1001/p1005.html
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DRUG CLASS GENERIC DRUG NAME DOSE DURATION MAINTENANCE

H2 antagonists Cimetidine 800–1,600 mg daily 4–8 weeks 400 mg/d

Famotidine 20 mg twice daily OR 
40 mg at bedtime

4–8 weeks 20 mg/d

Nizatidine 150 mg twice daily OR 
300 mg at bedtime

4–8 weeks 150 mg at bedtime

Ranitidine 150 mg twice daily OR 
300 mg at bedtime

4–8 weeks 150 mg at bedtime

Proton pump 
inhibitors

Esomeprazole 20–40 mg/d Up to 6 months for 
risk reduction of 
NSAID-associated 
gastric ulcers

Lansoprazole Duodenal: 15 mg/d
Gastric: 30 mg/d

Duodenal: 4 weeks
Gastric: 8 weeks

15 mg/d

Omeprazole 20–40 mg/d 4–8 weeks 20 mg/d

Rabeprazole 20 mg/d Duodenal: 4 weeks
Gastric: 8 weeks

20 mg/d

Sucralfate Sucralfate 1 g 4 times a day 4–8 weeks 1 g twice daily

Misoprostol Misoprostol 100–200 mcg 4 times 
a day

Duration of NSAID 
therapy

Duration of NSAID 
therapy

NSAID, nonsteroidal anti-inflammatory drug.

TABLE 25.1 Pharmacological Treatment of Peptic Ulcers

Proton pump inhibitors require a shorter duration of 
therapy, healing 80% to 100% of duodenal ulcers in 4 
weeks (Malfertheiner et al., 2009). It is recommended that 
proton pump inhibitors be utilized as first-line therapy in all 
patients who bleed from an ulcer (Ramakrishnan & Salinas, 
2007). This is because the ulcers heal more rapidly and 
rebleeding may be avoided. Sucralfate is also used to treat 
PUD. It works as a barrier protector and does not inhibit 
the secretion of acid. Dosing recommendations are noted in 
Table 25.1.

In addition to prescribing antisecretory drugs for the 
treatment of ulcers, H. pylori, if present, must be eradi-
cated. Table 25.2 presents treatment options for the eradi-
cation of this organism. These options are effective, with 
an eradication rate of approximately 70% (Chey & Wong, 
2007; Malfertheiner et al., 2012). These treatment options 
apply to duodenal ulcers as well as gastric ulcers. The 
recommended duration of triple and quadruple combina-
tion therapy is 10 to 14 days. This course includes both 
the antibiotic and the antisecretory medication. In patients 
with gastric ulcers, once the 10- to 14-day course is com-
pleted, the antisecretory medication should be continued 
for another 4 to 8 weeks because it often takes a longer 
duration of acid suppression to ensure healing of gastric 
ulcers (Malfertheiner et al., 2009). In other words, once 
the H. pylori has been eradicated, the patient must remain 
on an antisecretory medication for the full recommended 
course to ensure healing of the gastric ulcer.Treatment 
guidelines from the American College of Gastroenterology 

on the management of H. pylori infections (Chey & Wong, 
2007) can be found at http://s3.gi.org/physicians/guidelines/
ManagementofHpylori.pdf

After completion of therapy, further evaluation of duo-
denal ulcers is not indicated. These ulcers respond very well 
to medical therapy, and the likelihood of duodenal malig-
nancy is extraordinarily low. Duodenal carcinoma is rare, 
but 5% to 11% of gastric ulcers are secondary to malig-
nancy (ASGE, 2010). As mentioned earlier, biopsy samples 
should be taken from all gastric ulcers and healing must be 
closely monitored. Endoscopy should be repeated after 4 
to 6 weeks of treatment for gastric ulcers. A biopsy sample 
must be taken from any ulcer that is not healing. However, 
even ulcers secondary to malignancy may heal, so caution 
and early biopsies are warranted.

Misoprostol is a synthetic prostaglandin E1 analogue 
recommended for patients taking NSAIDs. This medication 
helps to protect the gastric mucosa that is damaged by the 
NSAIDs because of their inhibition of prostaglandin for-
mation. These prostaglandins act by increasing bicarbon-
ate secretion, increasing mucous secretion, and inhibiting 
acid secretion from the parietal cells. These three mecha-
nisms help to prevent ulcer formation in patients exposed 
to NSAIDs.

Approximately 25% of elderly persons taking 
NSAIDs develop ulcers. This number can be halved if 
misoprostol is taken at recommended doses (Pilotto, 
Franceschi, Maggi, Addante, & Sancarlo, 2010; see 
Table 25.1). However, challenges exist with ongoing 

http://s3.gi.org/physicians/guidelines/ManagementofHpylori.pdf
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patient participation with the effective four-time-a-day 
dosing of misoprostol 200 mg.

Surgical Management

Surgery may be necessary in cases of complicated PUD. Since 
the advent of H2 receptor antagonists and proton pump 
inhibitors in addition to interventional endoscopy, the need 
for surgery has decreased markedly. However, if bleeding 
cannot be controlled via endoscopy or if perforation has 
occurred, surgery is often the last chance the patient has for 
survival. Surgery is also recommended for refractory ulcers 
(those that do not respond to prolonged therapy with pro-
ton pump inhibitors, H2 receptor antagonists, or sucralfate) 
and ulcers where malignancy is either strongly suspected or 
documented.

 n TEACHING AND SELF-CARE

Patients may recognize some of the foods that seem to exac-
erbate their symptoms, but they should be educated about 
all offending agents (Table 25.3). Smoking cessation cannot 
be overemphasized. Use of acetaminophen for analgesia, 
fever, or headaches may be preferable to NSAIDs. Alcohol 
should be avoided because it may exacerbate ulcers already 
present. Regular exercise and regular meals have been 
deemed important in the self-care management of PUD.

Self-care is often started before the patient sees the 
health care provider. The patient may have already tried 
over-the-counter H2 receptor antagonists, proton pump 
inhibitors or antacids, or a friend’s medication. Such use 
should be explored before recommending any treatment. 
“On demand” therapy (treatment when the patient is symp-
tomatic only) has been advocated for maintenance therapy 
in patients without an active ulcer (Metz, Inadomi, Howden, 
Veldhyuzen, Zantan, & Bytzer, 2007).

 n COMMUNITY RESOURCES

Community-based resources related to PUD include:

 n National Digestive Diseases Information Clearing-
house, 31 Center Drive, MSC 2560, Bldg 31, Rm 
9A06, Bethesda, MD 20892–2560 (301-496-3583); 

Caffeine
Tobacco
Spicy foods
Large meals
Offending drugs: Aspirin, steroids, and NSAIDs
Alcohol
Acidic foods

TABLE 25.3
Agents That May Aggravate  
Peptic Ulcers

Option 1 
 (10 days)

Omeprazole 20 mg BID 
OR
Esomeprazole 40 mg daily 
OR 
Rabeprazole 20 mg BID 
OR 
Lansoprazole 30 mg BID

PLUS Amoxicillin 
 1 g BID

PLUS Clarithromycin  
 500 mg BID

Option 2 
 (10–14 days)

Omeprazole 20 mg BID 
OR  
Esomeprazole 40 mg daily  
OR  
Rabeprazole 20 mg BID 
OR  
Lansoprazole 30 mg BID

PLUS Metronidazole  
 500 mg BID

PLUS Clarithromycin  
 500 mg BID

Option 3 
 (10–14 days)

Omeprazole 20 mg BID 
OR 
Esomeprazole 40 mg daily 
OR 
Rabeprazole 20 mg BID 
OR 
Lansoprazole 30 mg BID 
OR 
Ranitidine 150 mg BID

PLUS Bismuth  
 subsalicylate  
 525 mg  
 4 times a day

PLUS Tetracycline  
 500 mg  
 4 times a day

PLUS Metronidazole  
 250 mg  
 4 times a  
 day

BID, twice daily.
Source: Chey and Wong (2007).

TABLE 25.2 Treatment Options for Helicobacter pylori Eradication
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Clinical Pearls
 n Always consider a history of black stools signifi -

cant until proven otherwise.

 n Always ask about the use of Pepto-Bismol or iron 
supplements in the patient who presents with 
black stools.

 n Always suspect NSAIDs as a possible cause of ulcers 
because of the frequency of use in all age groups 
and their ready availability.

 n Alcohol and tobacco do not cause ulcers, but may 
exacerbate them.

 n In patients who are vomiting blood, distinguishing 
so-called bright-red blood from dark blood does 
not help determine the source of the bleeding.

 n Do not combine sucralfate with H2 receptor 
antagonists or proton pump inhibitors. There is no 
synergistic activity.

 Referral Poi nts and Cli nical Warnings

In the following cases the patient should be referred to 
a gastroenterologist or a GI surgeon:

 n Gastric ulcers, so that an endoscopic biopsy may 
be obtained. Gastric ulcers are typically identi-
fi ed by the fact that pain occurs soon after eat-
ing, and symptoms are not relieved by eating or 
by taking antacids. Duodenal ulcers are identi-
fi ed by substernal pain that occurs hours after 
eating.

 n PUD that does not respond to conventional 
treatment and eradication of H. pylori.

 n Complicated PUD, including gastric outlet 
obstruction, penetration of the ulcer into 
the pancreas, perforation of the ulcer, and GI 
bleeding.

 n Clinical suspicion of Zollinger–Ellison 
syndrome.
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 n DEFINITION S

Acute kidney injury/impairment (AKI), formerly known as 
acute renal failure (ARF), is a deterioration of renal func-
tion over a period of hours to days that results in failure of 
the kidney to perform its necessary processes. These include 
the elimination of nitrogenous waste products, homeosta-
sis of fl uids and electrolytes, acid–base balance, gluconeo-
genesis, and hormone production (erythropoietin, renin, 
1,25-dihydroxyvitamin D). An elevation in nitrogenous 
wastes is referred to as azotemia. Uremia is the clinical man-
ifestation of azotemia and consists of nausea and vomiting, 
altered sensorium, pruritus, asterixis, decreased appetite, 
and pericarditis      .

Previously, more than 30 defi nitions for ARF existed. 
The lack of a universally accepted defi nition was a major 
limitation for diagnosis and comparison of published litera-
ture. In 2004, the Acute Dialysis Quality Initiative (ADQI) 
group came up with the Risk, Injury, Failure, Loss and 
End-Stage Renal Disease (RIFLE) criteria for the diagnosis 
and classifi cation of AKI  (Bellomo, Ronco, Kellum, Mehta, 
& Palevsky, 2004). AKI is broken down into three classes 
of increasing severity based on changes in serum creatinine 
(SCr) and urine output; the worst criteria should be used 
for classifi cation purposes, and two outcome classes are 
defi ned by duration of loss of kidney function. In 2007, 
the Acute Kidney Injury Network (AKIN) slightly modi-
fi ed the RIFLE criteria to indicate that the rise in SCr must 
occur within 48 hours  (Mehta et al., 2007). This shift in 
terminology refl ects the diversity in clinical presentation, 
from patients with mild renal dysfunction to ones need-
ing renal replacement therapy (RRT). Table 26.1 illustrates 
these criteria.

Both the RIFLE and the AKIN defi nitions rely upon SCr 
and urine output. However, the SCr level does not always 
rise in proportion to renal damage, and there is also a lag 
period of a day or two between when AKI occurs and when 
biomarkers become elevated. In the absence of obstruction, 
urine output directly correlates with the glomerular fi ltra-
tion rate (GFR) in patients with AKI. Anuria is defi ned as 
a 24-hour urine production of <50 mL. Oliguria is defi ned 

as a 24-hour urine output of 50 to 400 mL. Nonoliguria is 
defi ned as a 24-hour urine output of >400 mL.

 n EPIDEMIOLOGY

The incidence of AKI ranges from 1% to 67%, depend-
ing on the population studied and criteria used to defi ne 
it (Lameire et al., 2013; Srisawat & Kellum, 2011). AKI is 
5 to 10 times more common in the hospital setting than in 
the community setting and rises to 7.7% to 28.1% in post-
operative cardiac surgery patients  (Coppolino, Presta, & 
Saturno, 2013). The highest incidence is seen in critically ill 
patients with acute tubular necrosis (ATN) in the setting of 
multiorgan failure. The overall incidence of AKI is increas-
ing owing to an older population with multiple comorbidi-
ties (KDIGO, 2012—Suppl Appendix A). However, because 
of the diffi culty in defi ning and ultimately diagnosing AKI, 
the exact incidence is unknown.

The mortality rate associated with AKI has improved 
in recent years, probably because of more aggressive nutri-
tional therapy and earlier and improved renal replacement 
therapies. Before the development of dialytic therapies, the 
most common causes of death in patients with AKI were 
uremia, electrolyte abnormalities, acid–base disorders, and 
volume overload. Fluid overload in particular is associated 
with an increased risk of death. With the improvement 
of dialytic techniques, the most common causes of death 
now are sepsis, cardiovascular (hypotension, arrhythmias) 
and pulmonary dysfunction, coagulopathy, and the with-
drawal of life-support measures. The mortality rate ranges 
from 15% to 60%, but can be as high as 70% in critically 
ill patients requiring dialysis (KDIGO, 2012; Lameire et al., 
2013). Survival rates for patients with AKI are largely depen-
dent on its original cause and whether other major organ 
failure is involved. Patients with acute severe parenchymal 
disease have a worse prognosis than those with ATN, and 
AKI in the setting of multiorgan failure is an independent 
risk factor for death. Partial recovery or nonrecovery of 
renal function represents an independent predictor of long-
term mortality for survivors of AKI (Schiffl , 2008).

Acute Kidney Injury
Karina Muzykovsky, PharmD, BCPS  •  Kimberly M. Sarosky, MS, PharmD, BCPS

UNIT  VI: GENITOURINARY CONDITIONS



414      Unit Vi: Genitourinary Conditions

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Anatomy and Physiology

Normally, people have two kidneys each measuring 10 to 
13 cm. Each kidney consists of approximately 1 million 
nephrons, the functional units of the kidney. The nephrons 
maintain homeostatic functions by reabsorption of vital 
constituents (electrolytes, bicarbonate, glucose, essential 
amino acids) of the blood and secretion and ultimate excre-
tion of what is not necessary (excessive water and electro-
lytes, medications) as urine.

Blood flows to each kidney via the renal artery, which 
divides into two branches before arriving at the kidneys. 
Each branch divides into approximately five segmental 
branches, providing blood flow to their respective portions 
of the kidney. Each segmental branch further breaks down 
into smaller arteries and arterioles. Each nephron consists 
of a glomerulus (a vascular tuft that joins the efferent and 
afferent arterioles) and the collecting tubules, which consist 
of the proximal tubule, the loop of Henle, and the distal 
tubule. In the proximal tubule, 60% to 70% of the filtered 
load of water and solute is reabsorbed, including amino 
acids, glucose, and bicarbonate. Reabsorption of calcium, 
potassium, and magnesium occurs at the loop of Henle, 
as does maintenance of an osmotic gradient necessary for 
the concentration of urinary solutes. The distal tubules are 
responsible for acid–base balance, secretion of potassium, 
and reabsorption of water.

Pathology

Risk factors for developing AKI have been defined for dif-
ferent patient populations and are discussed in this chapter. 
Identification of patients with such risk factors is important 
in the prevention of AKI. Early detection and intervention 
are key to minimizing permanent damage to the kidneys. 
Despite recent advances in the medical care of these patients, 

the treatment of AKI continues to pose a serious dilemma 
for the primary care provider. There is an extensive degree 
of heterogeneity in the development of AKI. Even when a 
particular insult is known to be present, predicting the like-
lihood of occurrence is uncertain due to a number of suscep-
tibility factors that vary from patient to patient.

The mechanism behind AKI is quite complex, involving a 
multitude of factors: renal hypoperfusion, volume depletion, 
enhanced vasoconstriction through autoregulatory path-
ways, direct insult by exogenous nephrotoxins, proinflam-
matory mediators, and physical obstruction. Traditionally, 
AKI is divided into three categories: prerenal (resulting from 
renal hypoperfusion), intrarenal (resulting from direct dam-
age to the kidney), and postrenal (resulting from a urine flow 
obstruction). Recently, there has been concern regarding 
the appropriateness of the use of these anatomical catego-
ries (Parikh & Coca, 2010). For example, prerenal AKI has 
been long associated with intravascular volume depletion or 
dehydration and the need for rehydration therapy. However, 
both cardiorenal and hepatorenal syndromes can present in 
a similar fashion from a laboratory standpoint, but are man-
aged quite differently through fluid restriction (McCullough, 
Kellum, Mehta, Murray, & Ronco, 2013). Therefore, it is 
important that the practitioner realize that AKI is a dynamic 
process, which may or may not involve functional or direct 
damage to the nephron. Identifying the etiology of AKI 
involves a differential diagnosis that focuses upon examin-
ing both markers of functional status and structural damage, 
as treatment approaches vary depending upon these factors 
as well as the individual baseline risk factors of the patient. 
Noting the multitude of possible underlying causes, only the 
most commonly encountered examples within clinical prac-
tice are addressed in further detail here. For the purpose of 
simplicity, the three categories of AKI as identified through 
anatomical location are described herein; however, the pre-
ceding caveat should be considered for each individual case.

Prerenal AKI results from decreased renal perfusion, with 
or without systemic hypotension. Depending on a patient’s 
underlying comorbidities, it is often rapidly reversible with 

RIFLE CLASS SCR CRITERIA/GFR URINE OUTPUT CRITERIA AKIN SEIZURES

Risk SCr increase of 1.5-fold or GFR decrease 
>25%

<0.5 mL/kg/hr for 6 hours 1 increase of 1.5- to 2-fold above 
baseline or ≥0.3 mg/dL

injury SCr increase of two-fold or GFR decrease 
>50%

<0.5 mL/kg/hr for  
12 hours

2 increase of two- to three-fold 
above baseline

Failure SCr increase of three-fold or GFR decrease 
>75% from baseline, or SCr ≥4 mg/dL with 
acute rise ≥0.5 mg/dL

<0.3 mL/kg/hr for 24 
hours or anuria for 12 
hours

3 increase >three-fold above 
baseline or SCr ≥4 mg/dL 
with acute rise ≥0.5 mg/dL 
or on RRt

Loss Complete loss of kidney function for >4 weeks

End-stage 
renal disease

Complete loss of function for >3 months

AKI, acute kidney injury/impairment; AKIN, Acute Kidney Injury Network; RIFLE, Risk, Injury, Failure, Loss, and End-Stage Renal Disease; SCr, serum creatinine; GFR, 
glomerular filtration rate; RRT, renal replacement therapy.
Source: Bellomo et al. (2012); KDIGO (2012); Mehta et al. (2007).

TABLE 26.1 RIFLE and AKIN Criteria for the Classification and Staging of AKI
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appropriate and timely intervention. Under normal condi-
tions, renal blood flow is approximately 25% of the cardiac 
output. In states of volume depletion, such as dehydration 
due to persistent fever or diarrhea, sepsis, or bleeding in the 
setting of major cardiac or intra-abdominal surgery, there is 
a decrease in blood volume and consequently a decrease in 
renal perfusion. Decreased volume status unrelated to blood 
loss is responsive to administration of intravenous crystal-
loids such as normal saline (0.9% NaCl) and often reverses 
this type of AKI.

In cases of similar presentation of prerenal AKI, such 
as of congestive heart failure and cardiogenic shock, there 
is no decrease in blood volume, but rather a decrease in 
blood flow to the kidneys, which also results in renal hypo-
perfusion. Depending on the nature of the cardiac dysfunc-
tion and hemodynamic state, intravenous pharmacological 
measures may be initiated to increase cardiac output with 
inotropes such as dobutamine, or to decrease preload with 
nitroglycerin.

Through autoregulation, the kidney is capable of main-
taining an adequate glomerular and renal blood flow in the 
presence of moderate reductions in renal perfusion. Prerenal 
AKI results when autoregulation fails to maintain the GFR. 
Initiation or dosage increases in medications, which inhibit 
the renin–angiotensin–aldosterone system (RAAS), such as 
angiotensin-converting enzyme inhibitors (ACE-I) or angio-
tensin II receptor blockers (ARBs) are two primary examples 
of medications that alter these autoregulatory processes. 
ACE-Is and ARBs act transiently through the inhibition of 
efferent arteriole vasoconstriction. Additionally, nonsteroi-
dal anti-inflammatory drugs (NSAIDs) affect renal perfu-
sion through a decrease in prostaglandin synthesis, which is 
required for afferent arteriole vasodilation. If prerenal AKI 
persists for a prolonged period of time without appropriate 
management, tissue ischemia may result, with progression 
to acute intrinsic kidney injury.

Acute Intrinsic Kidney Injury

Acute intrinsic kidney injury is considered to be the most 
diverse in terms of underlying cause of injury, as it results 
from functional or direct structural damage to any part of 
the kidney, including the small blood vessels, glomerulus, 
renal tubule, and interstitium. It is important to be able to 
rule out or distinguish the specific type of acute intrinsic kid-
ney injury through a thorough history and physical exam-
ination as well as laboratory and diagnostic studies. The 
history and physical are important because management 
strategies may differ. Damage to the small blood vessels 
may result from cholesterol emboli deposition or malignant 
hypertension. Damage to the glomerulus can be caused by a 
number of diseases, including systemic lupus erythematosus 
and Goodpasture’s syndrome. Injury to the renal tubules 
may result from severe renal hypoperfusion or direct toxic-
ity from exogenous and endogenous substances. Commonly 
encountered examples of exogenous nephrotoxic substances 
include radiocontrast dyes, aminoglycosides, and colistin.

Contrast-induced acute kidney injury (CI-AKI) is rela-
tively common in both the inpatient and outpatient settings. 
KDIGO defines CI-AKI as a rise in SCr ≥0.5 mg/dL, or a 
25% increase from baseline approximately 48 hours after 
radiological procedure (KDIGO, 2012). All contrast dyes 
are hyperosmolar to that of plasma and most contain iodine, 
which itself is cytotoxic. Additionally, contrast dyes are 
vasoconstrictive and highly viscous. They cause a decrease 
in renal blood flow and increase contact time, causing isch-
emic nephropathy specifically within the medullary tubules 
(Seeliger, Sendeski, Rihal, & Persson, 2012).

Myoglobin, a potential endogenous nephrotoxin, is 
released in rhabdomyolysis and may cause acute damage 
to the renal tubules. Nonselective backleak of filtrate across 
damaged renal tubules may also result in ATN. Damage to 
the interstitium may result from infections, such as cyto-
megalovirus and streptococci; and from many drugs, includ-
ing penicillin and cephalosporin antibiotics, ciprofloxacin, 
sulfonamides, phenytoin, and NSAIDs. In the case of acute 
interstitial nephritis (AIN), presentation may include fever, 
rashes, eosinophilia, and eosinophiluria. However, eosino-
phils are usually absent with chronic use of NSAIDs, the 
most common etiology of drug-induced AIN (Praga & 
González, 2010). This may be attributed to masking of the 
inflammatory response.

Postrenal Obstruction

Postrenal obstruction is characterized by an acute onset of 
anuria. The incidence of postrenal failure is low: It accounts 
for <9% of all cases of AKI, which is specifically promi-
nent within the elderly patient (Yilmaz & Erdem, 2010). It 
must occur in both kidneys to cause AKI, or in one kidney 
if the patient has a solitary kidney. Crystal deposition from 
medications such as acyclovir or sulfonamides, and renal 
caliculi—most commonly as calcium or oxalate—may cause 
a urinary obstruction. Malignancy, atonic bladder, benign 
prostatic hypertrophy, or urethral stricture are other con-
ditions that may precipitate obstruction, especially in the 
presence of anticholinergic medications or an improperly 
placed urinary catheter.

Tables 26.2 and 26.3 outline the most common causes 
of AKI.

 n HISTORY AND PHYSICAL EXAMINATION

A detailed history of present illness is crucial in the initial 
evaluation in order to identify any underlying risk factors 
for AKI. A history of concomitant disease states, fam-
ily medical history, medication use, and illicit substance 
use or exposure to environmental toxins are all pertinent 
to the diagnosis. With regard to medication use, examina-
tion of all newly initiated medications and dosage increases 
should be accounted for as well as use of nonprescription 
medications and herbal supplements. A recent history of an 
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exacerbation of congestive heart failure, volume depletion 
secondary to fever during prolonged infection, a traumatic 
injury, or procedures requiring radiocontrast dye may sug-
gest the diagnosis of AKI.

A thorough physical examination is a necessary part in 
the workup of AKI. Clinical findings of thirst and ortho-
static dizziness as well as physical findings of orthostatic 
hypotension, tachycardia, and dry skin turgor suggest pre-
renal failure secondary to volume depletion. A rash may 
suggest allergic interstitial nephritis. Flank pain, although 
predominantly associated with potential infection, may 
indicate a renal artery or vein occlusion. Digital ischemia 
may suggest atheroembolization. Gastrointestinal symp-
toms of nausea and vomiting may also be encountered due 

to a buildup of uremic toxins. Subsequently, the buildup 
of uremic toxins may also lead to neurological symptoms 
of altered mental status.

Once a diagnosis is made, it is important to classify and 
stage the severity of the AKI according to the definitions 
identified earlier in this chapter. However, these definitions 
for diagnostic criteria should not replace clinical judgment. 
Early recognition and management of AKI are necessary, 
as there are associated morbidity and mortality concerns 
despite advances in renal replacement therapies. Under 
conditions in which AKI is potentially reversible, a focus 
should be placed upon management strategies specific to 
the underlying causes. Continued monitoring and follow-up 
with resolution and/or progression of AKI will be necessary 
dependent upon the degree of severity.

 n DIAGNOSTIC CRITERIA

The first step in the diagnostic process is to determine 
whether the underlying risk factors obtained from the his-
tory and physical examination provide a logical, temporal 
relationship with AKI. Although it may be useful to classify 
the severity of AKI through trended changes in urine out-
put and SCr, it is also important to consider the utility and 
appropriateness of the available diagnostic tests and labora-
tory assays for assessing the differential of tissue injury spe-
cific to the renal anatomy and surrounding areas. Over the 
past decade, there have been advances in the development 
of serum and urinary biomarkers targeting renal function 
and injury. However, the information provided concerning 
diagnostic testing will focus on more traditional approaches, 
as further research is necessary before these novel tests can 
be incorporated into clinical practice. Furthermore, ADQI 
Consensus Guidelines note that functional and injury bio-
markers are predominantly useful in the setting of AKI of 
uncertain etiology (McCullough et al., 2013).

Diagnostic tests and parameters that may help with 
identifying the potential underlying cause of AKI are listed 

MECHANISM DRUG

Allergic interstitial nephritis Penicillins, nSAiDs, cephalosporins, sulfonamides, rifampin, allopurinol, cimetidine, phenytoin, vancomycin, ciprofloxacin

Decreased renal perfusion Angiotensin-converting enzyme inhibitors, nSAiDs, radiocontrast agents, cyclosporine

Direct tubular toxicity Aminoglycosides, amphotericin B, cisplatin, colistin, cyclosporine, foscarnet, pentamidine, heavy metals

Rhabdomyolysis Cocaine, lovastatin*

tubular obstruction Acyclovir, sulfonamides, chemotherapeutic agents†

Hemolytic uremic syndrome Cyclosporine, cocaine, quinine

NSAIDs, nonsteroidal anti-inflammatory drugs.
*Rhadomyolysis has been reported with lovastation when combined with cyclosporine.
†Uric acid crystals form as a result of tumor lysis.

TABLE 26.3 Medications Associated With Acute Kidney Injury

PRERENAL POSTRENAL

Decreased intravascular volume
Bleeding
Dehydration
Decreased renal blood flow
Congestive heart failure
Cardiogenic shock
Sepsis
Vasodilating drugs

Prostatic hypertrophy
tumor
Stones
Emboli
Crystals

INTRINSIC

Glomerular
igA nephropathy
Systemic lupus erythematosus
Goodpasture’s syndrome
Postinfectious

tubulointerstitial
Acute tubular necrosis

Acute interstitial nephritis
Multiple myeloma
Pyelonephritis
Vascular

Wegener’s 
granulomatosis

Polyarteritis nodosa
thrombotic thrombocy-

topenic purpura
Pre-eclampsia
Scleroderma
Arterial embolization 
Hemolytic uremic 

syndrome

Source: Bellomo et al. (2012); KDIGO (2012).

TABLE 26.2 Causes of Acute Kidney Injury
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in Tables 26.4 to 26.6. Table 26.6 presents the parameters 
for differentiating acute intrinsic kidney injury.

Several standard laboratory tests are routinely obtained 
to properly assess AKI: serum biochemistries, complete 
blood count (CBC), urinalysis with microscopy, and urine 
electrolytes. SCr is one of the fundamental laboratory assays 
utilized as a surrogate of GFR, but is unfortunately an insen-
sitive marker in AKI. This is particularly the case in patients 
who have a normal baseline renal function and large neph-
ron reserve prior to insult and can readily compensate GFR 
within homeostasis (Waring & Moonie, 2011). Thus, it is 
important to consider a patient’s baseline function in com-
parison to the magnitude of the renal injury. The rise in 
creatinine may lag behind and may not be detected until 
sometime after the renal insult. The increase in SCr is typi-
cally dependent upon the creatinine tubular secretion, rate 
of creatinine turnover, and rate of creatinine formation, as 
well as volume of distribution (Edwards, 2010). The ratio 
between BUN and SCr can be used to identify type of kid-
ney dysfunction, but is also nonspecific. The BUN/SCr ratio 
is usually 10:1, but changes in the ratio vary depending on 
the etiology and severity of AKI. Hyperphosphotemia and 
hyperkalemia are common signs of AKI, but in the presence 
of hypercalcemia and hyperuricemia, this may indicate an 
underlying malignant cause, such as tumor lysis syndrome. 
Eosinophilia may point to an allergic interstitial nephritis. 
Tests for immunologic substances such as serum comple-
ment 3 and 4 would suggest glomerulonephritis and alert 
the provider to an autoimmune or systemic cause, such as 
lupus nephritis.

An extensive examination of the urinalysis is crucial to 
the diagnosis of AKI. Proteinuria and hematuria indicate 
a glomerular injury; glucosuria suggests a tubular injury. 
Microscopic examination of the urine is also important. 
Examples of diagnostic findings on the microscopic uri-
nalysis include pigmented, muddy-brown granular casts, 
which are characteristic of tubular necrosis; red blood 
cell casts, which are suggestive of a glomerular injury; 
and white cell casts, which are indicative of interstitial 
nephritis.

Urine indices, including urine osmolality, urine sodium 
concentration, fractional excretion of sodium (FENa) and 
fractional excretion of urea (FEU), can be used when evalu-
ating AKI, but the following caveats should be considered. 
FENa can be falsely elevated in the context of diuretic use 
or low in the context of myoglubinuria, sepsis, or contrast-
induced nephropathy. In prerenal conditions, the concen-
tration ability of the kidneys and the reabsorptive function 
of the tubules are usually intact, whereas in ATN these 
processes are usually lost or impaired. The ability of the 
kidneys to concentrate the urine is diminished in the con-
text of ATN, urine osmolality is decreased, and the uri-
nary FENa (and hence the urine sodium concentration) is 
increased. However, the guidelines for urine indices are not 
rigid. FEU may be more useful than FENa in the context of 
recent diuretic use, as it is not affected and thus may help 
differentiate between prerenal and intrinsic causes of AKI 
(Gotfried, Wiesen, Raina, & Nally, 2012). The equation for 
FEU is similar to FENa:

Serum creatinine × Urinary urea
Serum urea × Urinary creatinine

An FEU <35% alludes to prerenal AKI and a value 
>50% is considered intrinsic.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

AKI is commonly a result of iatrogenic causes, so emphasis 
must be placed on prevention. Risk factors for the devel-
opment of AKI secondary to a number of causes have been 

DIAGNOSTIC PARAMETERS PRERENAL INTRINSIC POSTRENAL

Urinalysis Hyaline casts Proteinuria, WBC, RBC, casts Frequently normal; hematuria

Urinary sodium concentration (mEq/L) <10 >10 Acute: <10; chronic: >10

Urine osmolality (mOsm/kg) >500 <300 Variable

Fractional sodium excretion (%) <1 >1 Acute: <1; chronic: >1

BUn/SCr >20 15 15

BUN, blood urea nitrogen; RBC, red blood cell; SCr, serum creatinine; WBC, white blood cell.

TABLE 26.5 Diagnostic Parameters for the Differentiation of Acute Kidney Injury

TEST UTILITY

Renal ultrasound Assessment of size and structural abnor-
malities; presence of obstruction

Renal angiogram Diagnostic for renal artery obstruction, 
aneurysm, stenosis

Renal biopsy Primary etiology is suspected; pre- and 
postrenal AKi ruled out

AKI,  acute kidney injury/impairment.

TABLE 26.4 Utility of Diagnostic Tests
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defined, and their identification is the first step in preven-
tion. Once risk factors are identified, different measures 
can be taken to avoid AKI. For example, if a patient is at 
risk for aminoglycoside nephrotoxicity, a different antibi-
otic may be used, such as a cephalosporin antibiotic with 
gram-negative coverage. If a patient is at risk for postop-
erative AKI, medical treatment may be employed, or sur-
gery may be delayed until an underlying risk is corrected. 
If a patient is at risk of contrast-associated nephrotoxic-
ity, adequate hydration and volume expansion should be 
implemented.

Considering that most patients are prescribed more than 
one medication for any given comorbidity, it is also impor-
tant to understand the increased risks associated with com-
bining medications that are independently shown to cause 

AKI. A retrospective cohort nested case–control study by 
Lapi, Azoulay, Yin, Nessim, and Suissa (2013) examined the 
effect on AKI rates with NSAIDs in hypertensive patients 
on double therapy (NSAID with ACE-I or ARBs) and triple 
therapy (NSAID with ACE-I or ARB plus a diuretic). A total 
of 2,215 cases of AKI were identified over 5.9 years in a 
cohort of 487,372 users of antihypertensive medications. 
There was no associated risk of increased AKI with double 
therapy; however, with triple therapy AKI rate was sig-
nificantly increased by 31% (Lapi et al., 2013). Additional 
details regarding risk factors for the development of AKI are 
outlined in Table 26.7.

Patients at risk of developing AKI should also receive 
preventive therapy. This includes maintaining adequate 
hydration before a potentially nephrotoxic event, and 

 
AREA OF KIDNEY AFFECTED

SUGGESTIVE CLINICAL 
FEATURES

 
URINALYSIS

 
CONFIRMATORY TESTS

Large Renal Vessels

Renal artery thrombosis History of atrial fibrillation, 
recent myocardial infarction

Proteinuria, red cells Renal arteriogram

Atheroembolism Age >50 years, recent manipula-
tion of aorta, Htn

Often normal, eosinophiluria, 
rarely casts

CBC with differential for 
eosinophilia

Renal vein thrombosis Pulmonary emboli, flank pain Proteinuria, hematuria
inferior vena cavagram and 

renal venogram

Small Vessels and Glomeruli

Glomerulonephritis vasculitis Clinical history (infection) Red cell or granular casts, 
red and white cells, mild 
proteinuria

Renal biopsy, blood cultures 
(infectious causes), anti-glo-
merular basement membrane 
antibodies

Hemolytic uremic syndrome History (Gl infection, cyclo-
sporine use)

May be normal, red cells, mild 
proteinuria, rarely red cell or 
granular casts

CBC for anemia and thrombo-
cytopenia, peripheral blood 
smear for erythrocyte destruc-
tion, ↑ LDH, renal biopsy

Malignant hypertension Severe Htn with headaches, 
retinopathy, altered mental 
status, epistaxis

Red cells, red cell casts, 
proteinuria

Blood pressure, CBC for microan-
giopathic anemia, toxicology 
screen if sympathetic crisis

Acute Tubular Necrosis

ischemia Recent hemorrhage hypotension Muddy-brown granular tubular 
epithelial cell casts

Clinical assessment and U/A 
usually sufficient for diagnosis

Exogenous toxins Recent nephrotoxic substance Muddy-brown granular or tubu-
lar epithelial cell casts

Clinical assessment and U/A 
usually sufficient for diagnosis

Endogenous toxins Rhabdomyolysis (seizure, etha-
nol), hemolysis, tumor lysis 
(chemotherapy)

Urine supernatant positive for 
heme

↑ K, ↑ P04, ↑ uric acid, rhabdo: 
also ↑ CK, ↑ LDH/↑ ASt/↑ ALt

Tubulointerstitium

Allergic interstitial nephritis Recent ingestion of drug, rash, 
fever, arthralgias

White cell casts, white cells, 
eosinophiluria, red cells, rarely 
red cell casts, proteinuria

CBC with diff: Systemic eosino-
philia, skin biopsy of rash

Bilateral pyelonephritis Flank pain and tenderness Proteinuria, red cells, bacteria Urinalysis, urine, and blood 
cultures

AST, aspartate aminotransferase; ALT, alanine aminotransferase; CBC, complete blood count; CK, creatine kinase; GI, gastrointestinal; HTN, hypertension;  
LDH, lactate dehydrogenase; U/A, urinalysis.

TABLE 26.6 Diagnostic Parameters for the Differentiation of Acute Intrinsic Kidney Injury
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appropriate dosing of potentially nephrotoxic pharmaco-
logic agents.

Fluid Hydration

Ensuring adequate hydration with isotonic fluids, such as 
0.9% sodium chloride or albumin, is essential in the preven-
tion of AKI. Renal perfusion is improved with proper hydra-
tion, and the workload of the tubules is reduced. Providing 
adequate hydration may prevent contrast- and drug-
induced ATN and intrarenal tubular precipitaton of crystals 
after high doses of chemotherapy (Yilmaz & Erdem, 2010). 
However, administering intravenous fluids to patients 
who are volume overloaded would be detrimental. These 
patients must be treated differently to prevent respiratory 
failure and pulmonary edema. Patients must be examined 
daily for evidence of volume overload or pericardial fric-
tion rubs. Hemodynamic parameters should be monitored 
frequently (specifically, by checking mean arterial pressure 
and central venous pressure; there is also growing use of 
bedside ultrasound and echocardiography to assess global 
cardiac function).

The choice of intravenous solution and the amount to 
be administered for fluid replacement must be individual-
ized. Crystalloids such as normal saline or lactated Ringer’s 
solution are the primary choice for intravascular hypovo-
lemia. Excessive repletion with normal saline results in a 
non-anion gap hyperchloremic metabolic acidosis, which 
can be avoided through use of lactated Ringer’s solution, 
as it has a lower content of both sodium and chloride ions. 
Colloids such as albumin are beneficial in settings of AKI 
in which the patient is intravascularly depleted and volume 
overloaded. Hydroxyethylstarch (HES) has previously been 
used as an alternative to albumin for management of hypo-
volemia. However, a recent meta-analysis has shown that 
HES was associated with an increase in mortality, AKI, and 
use of RRT in critically ill patients requiring volume resus-
citation (Zarychanski et al., 2013).

Fluid intake and output assessments must include 
insensible losses. Patients should be weighed daily. In 
states of volume accumulation, approximately 1 L of 

fluid is equal to 1 kg of body weight gain. Patients with 
AKI are in a hypercatabolic state and therefore would be 
expected to lose weight, so a small weight gain may indi-
cate an actually higher gain in water weight. Monitoring 
the serum sodium level also helps in the assessment of fluid 
balance. In states of volume overload, a dilutional hypona-
tremia occurs. The choice of intravenous solution and the 
amount to be administered for fluid replacement must be 
individualized.

Examples of clinical situations where hydration is ben-
eficial in the prevention of AKI include rhabdomyolysis and 
tumor lysis syndrome. In both instances, tubular-toxic sub-
stances (phosphate and nucleic and uric acids) are released 
in the body; aggressive hydration dilutes these toxic sub-
stances, decreasing the contact with the renal tubules.

Several agents, including mannitol, furosemide, and 
dopamine, alone and in combination, have been inves-
tigated for their role in AKI, with controversial results. 
Studies addressing these issues are difficult to evaluate: 
A number of these studies incorporated small numbers 
of patients, were uncontrolled, and included a variety of 
patient populations.

Mannitol

The proposed mechanism of its rationale for use to increase 
GFR in AKI include dilating glomerular capillaries, stimu-
lating prostaglandin E and I release, reducing tubular swell-
ing, and scavenging free radicals (Scharman & Troutman, 
2013). The majority of the studies involving the use of man-
nitol as a prophylactic and therapeutic agent in AKI are ret-
rospective in nature, underpowered, and provide conflicting 
evidence. With this in mind, KDIGO no longer recommends 
its use in AKI (KDIGO, 2012). Prolonged use of mannitol 
in severely oliguric patients should be avoided and has been 
shown to worsen AKI. Mannitol may also increase sodium 
load and concomitant tubular-enhanced sodium reabsorp-
tion, thereby increasing renal oxygen consumption and put-
ting the kidney at risk for demand ischemia (Antonelli et al., 
2010). Acute convulsions, coma, and death have also been 
reported with the use of mannitol.

ETIOLOGY RISK FACTORS

Aminoglycoside Advanced age (>65 years), pre-existing renal dysfunction, high cumulative dose of the aminoglycoside, septic 
patients (intravascular volume depletion and renal hypoperfusion), diabetic patients, concomitant nephrotoxic 
drugs, excessive blood levels, hypokalemia

Colistin Doses >5 mg/kg/d based on ideal body weight; coadministration with rifampin, nonsteroidal anti-inflammatory 
drugs, ≥3 concomitant nephrotoxic medications, diabetes mellitus, hypoalbuminemia

Contrast media ionic contrast agents, advanced age, diabetes, concomitant use of nephrotoxic drugs, liver disease, renal 
impairment

Postoperative Advanced age, male sex, pre-existing renal insufficiency, left ventricular dysfunction, hypotension, hypertension

Source: Kim, Lee, Yoo, and Pai (2009); Pogue et al. (2011).

TABLE 26.7 Risk Factors for the Development of Acute Kidney Injury
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Diuretic Therapy

The beneficial effect of loop diuretics may result from renal 
vasodilation and inhibition of active transport in the thick 
ascending limb, hypothetically reducing energy require-
ments and protecting cells under ischemic conditions 
(Yilmaz & Erdem, 2010). A small number of studies have 
advocated the use of diuretic therapy in prevention of con-
trast-induced nephropathy, and therefore some providers 
continue to use diuretic therapy in the setting of cardiotho-
racic surgery (Gandhi et al., 2012; Marenzi et al., 2012). 
Loop diuretics may be used alone, but in the setting of 
AKI high doses are needed, and often diuretic resistance is 
encountered. Diuretic resistance can be a result of decreased 
oral bioavailability, excessive sodium intake, reduced deliv-
ery of diuretic to its site of action, and increased sodium 
reabsorption, specifically in congestive heart failure and 
cirrhosis (Kitsios, Mascari, Ettunsi, & Gray, 2013).

The majority of the literature addressing the use of loop 
diuretics in AKI does not show a reduction in mortality, the 
severity of AKI, or a decrease in the use of RRT (KDIGO, 
2012). KDIGO suggests using loop diuretics for AKI only in 
a setting of acute volume overload. When applicable, loop 
diuretics may be used in conjunction with a diuretic that has 
a different site of action in the kidney. Thiazide-like diuret-
ics, specifically metolazone, are commonly combined for 
their synergistic action in this setting.

Dopamine

Based on the results of a randomized controlled clinical 
trial and meta-analysis, the KDIGO and Surviving Sepsis 
Campaign Guidelines recommend (1A) against using low-
dose dopamine (1–3 mcg/kg/min) to prevent AKI. The renal 
vasodilatory effects, natriuresis, and increase in GFR that 
are seen in healthy volunteers are not observed in patients 
with AKI. In fact, trends toward improved renal function 
(decreased SCr, increase in GFR, and increase in urine 
output) that were observed in patients receiving low-dose 
dopamine on day 1 were not sustained on days 2 and 3. 
In addition, there was no difference in clinical outcomes, 
including ICU and hospital length of stay, need for RRT, or 
survival benefit in patients receiving dopamine. The risks of 
tachyarrhythmias, myocardial ischemia, gut hypoperfusion, 
and suppressed T-cell function outweigh any perceived ben-
efit (Dellinger et al., 2013; KDIGO, 2012).

Nutritional Support

There is a paucity of controlled trials dealing with the impact 
of nutritional support on clinical outcomes in patients with 
AKI. Although clinical guidelines exist, most of the recom-
mendations are based on expert opinion. Forty-two percent 
of patients with AKI have severe protein-calorie malnutri-
tion, which leads to longer hospital lengths of stay and is 
an independent predictor of in-hospital mortality (KDIGO, 

2012). Energy expenditures in patients with AKI and sep-
sis are 30% higher than in nonseptic patients without renal 
impairment (Brown & Compher, 2010). This hypercata-
bolic state may lead to muscle wasting, a compromised 
immunologic state, and impaired wound healing.

The KDIGO guidelines recommend a total energy intake 
of 20 to 30 kcal/kg/d of carbohydrates and fats. Higher 
energy intake does not confer an added benefit because it 
results in hyperglycemia and hypertriglyceridemia. A posi-
tive nitrogen balance is associated with a survival benefit: 
for every 1 g increase in nitrogen balance, survival increased 
by 21%. To promote this positive nitrogen balance, pro-
tein provision in patients with AKI should be individualized 
based on catabolic rate, renal function, and dialysis losses 
(Brown & Compher, 2010). The paradigm has shifted and 
protein restriction to attenuate azotemia and to prevent or 
delay RRT is no longer recommended (KDIGO, 2012).

The current thought is that unrestricted nutrition sup-
port, to prespecified targets, is safe and easily achieved when 
continuous renal replacement therapy (CRRT) is used, 
because these therapies remove more fluid and nitrogenous 
wastes in the hemodynamically unstable patient (Wiesen, 
Van Overmeire, Delanaye, Dubois, & Preiser, 2011). 
However, aggressive protein administration alone may not 
be sufficient to overcome hypercatabolism. Table 26.8 sum-
marizes the KDIGO Work Group’s recommendations for 
protein provision (2012).

Considerations for Drug Dosing

In patients with AKI, dosage regimens of drugs that are 
renally eliminated (>30% excreted unchanged in urine) 
must be modified, and potential toxicities must be moni-
tored closely. Two particularly important areas of consid-
eration are drug clearance and volume status. The degree of 
patients’ intrinsic renal function that remains intact will have 
an effect on residual drug clearance. Nonrenal clearance in 
AKI is significantly higher than in chronic kidney disease, 
which may result in underdosing and suboptimal clinical 
outcomes. In addition, different renal replacement therapies 
will have varying effects on drug clearance and volume sta-
tus. Typically, patients with AKI will have higher volumes 
of distribution due to fluid accumulation (edema) and third 
spacing (fluid distribution from central compartment into 

POPULATION PRERENAL

noncatabolic patients with AKi not on RRt 0.8–1 g/kg

Patients on RRt 1–1.5 g/kg

Hypercatabolic patients on continuous renal 
replacement therapy

≤1.7 g/kg

Source: KDIGO (2012).

TABLE 26.8
Protein Provision Depending on Catabolic 
Rate, Renal Function, and Dialysis Losses
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interstitial space). Water-soluble drugs with small volumes 
of distribution are more likely to be affected. As a result of 
fluid redistribution, there will be less drug remaining in the 
plasma to be removed by RRTs.

Loading doses of medications are recommended, as it 
will take longer for medications to reach steady-state con-
centrations due to increased volumes of distribution and 
prolonged elimination half-lives. Frequent reassessment 
of maintenance doses may be required. The use of stan-
dard formulas to calculate creatinine clearance in this set-
ting can overestimate renal function, as these formulas are 
useful only when renal function is stable. Most antibiotics 
are renally eliminated (e.g., aminoglycosides, vancomycin, 
many beta-lactam antibiotics, ciprofloxacin, sulfonamides, 
etc.). Therapeutic drug monitoring of medications with 
narrow therapeutic indices may minimize the likelihood of 
nephrotoxicity, as there is a lag time in appearance of lab 
abnormalities after injury.

For example, to prevent aminoglycoside nephrotoxicity, 
treatment guidelines recommend utilizing extended-inter-
val dosing over multiple daily doses. Owing to saturable 
uptake at the megalin receptor, this dosing strategy results 
in reduced uptake and accumulation of the drug.

Other precautions include avoiding concomitant neph-
rotoxins, providing adequate hydration, monitoring serum 
levels and renal function, prescribing a medication for the 
shortest possible duration of time, and utilizing topical and 
local routes of administration when feasible (KDIGO, 2012).

Electrolyte and Metabolic Disturbances

Hyperkalemia is a common and potentially life-threatening 
complication in AKI. It results not only from decreased renal 
excretion of potassium, but also from increased release of 
potassium from damaged tissue (as well as from intracellular 
sites because of acidosis). As shown in Table 26.9, hyperka-
lemia can be aggravated in this setting by the administration 
of exogenous substances (Table 26.9). If a suitable alterna-
tive exists within a particular medication class, it should be 
used in place of the offending agent. Potassium concentra-
tions, in conjunction with an electrocardiogram, should be 
used to monitor severity of cardiac dysrhythmias. Severe 

hyperkalemia (serum potassium concentration >6 mEq/L) in 
the presence of electrocardiogram changes (peaked T waves, 
shortened Q-T interval, lengthening of the PR interval and 
QRS complex) is a clinical emergency and must be treated 
immediately. It is important to distinguish between man-
agement strategies that transiently reverse hyperkalemia, 
and those that provide permanent elimination of excess 
amounts. Both intravenous calcium and magnesium should 
be supplemented only in the setting of acute EKG changes, 
as these substances are used to restore cardiac membrane 
potential. Specifically, magnesium supplementation is most 
useful in the setting of digoxin toxicity as well as with tors-
ade de pointes. Table 26.10 outlines specific details of treat-
ment regimens for hyperkalemia.

Hyperphosphatemia may occur in AKI because of the 
decreased ability of the kidneys to excrete phosphorus. 
Excess phosphorus in the body binds to calcium and causes 
hypocalcemia. Hypocalcemia may also occur because of 
the inability to absorb calcium in the gastrointestinal tract 
secondary to a failure of the kidneys to produce the active 
form of vitamin D (1,25-dihydroxy-vitamin D3). However, 
hypocalcemia is more common in chronic kidney disease. 
Muscle twitching and convulsions may occur as a result 
of hypocalcemia. Hyperphosphatemia may be treated with 
phosphate binders such as calcium carbonate and calcium 
acetate, which should also help correct hypocalcemia. 
Additional phosphate binders, which do not contain cal-
cium and may be useful in the setting of hypercalcemia 
associated with malignancy, are lanthanum carbonate and 
sevelamer. Magnesium binders are not very effective bind-
ers of phosphorus, may accumulate in renal failure, and 
are associated with diarrhea; therefore, they should be 
avoided.

Severe metabolic acidosis (arterial pH <7.2, serum 
bicarbonate concentration <15 mmol/L) is another life-
threatening complication of AKI. Sodium bicarbonate may 
be administered orally or intravenously in treating meta-
bolic acidosis. However, there has been no proven mortality 
benefit for its use in settings of arterial pH >6.9. Dialysis is 
usually needed for correction of volume overload and pul-
monary edema secondary to the large amount of sodium 
bicarbonate needed to correct the acidosis.

Uremia hinders the function of platelets by decreasing 
their aggregation ability. Patients should be closely mon-
itored for signs of bleeding. If bleeding occurs, it can be 
treated with varying effectiveness through administering 
packed red blood cell transfusions, oral or intravenous 
supplementation of vitamin K, vasopressin analogs such as 
desmopressin (DDAVP; 0.3 mcg/kg/d intravenously), and 
dialysis (Lee et al., 2010). DDAVP is also used prophylacti-
cally in the setting of AKI before any procedure that carries 
a risk of bleeding. Stress ulcers leading to gastrointestinal 
bleeding are also common. Patients at high risk for develop-
ing stress-related mucosal bleeding, such as those requiring 
mechanical ventilation or high-dose corticosteroids, should 
receive stress ulcer prophylaxis with histamine antagonists 
or proton pump inhibitors (Alhazzani, Alenezi, Jaeschke, 
Moayyedi, & Cook, 2013). Dosage regimens of histamine 

Potassium salts
Penicillin G potassium salts
Digoxin
Beta-blockers
Angiotensin-converting enzyme (ACE) inhibitors
nonsteroidal anti-inflammatory drugs
Heparin
trimethoprim
Blood transfusions

TABLE 26.9
Exogenous Substances That Aggravate 
Hyperkalemia in the Setting of Acute 
Kidney Injury/Impairment
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antagonists must be adjusted in settings of renal failure. 
Table 26.11 outlines the complications of AKI.

In addition to medical treatment, RRT is also used. 
Indications for RRT can be summarized using the mne-
monic AEIOU, which stands for acid–base abnormalities, 
electrolyte imbalance, intoxications (e.g., salicylates, toxic 
alcohols, metformin, lithium, phenobarbital, theophyl-
line), fluid overload, and uremia. Typical challenges faced 
by clinicians include deciding whether or not to initiate 
RRT and the optimal time to do so. Candidate selection 
is based on accurate prediction of who will ultimately 
require RRT and early initiation versus not inducing harm 
in patients whose renal function will recover on its own. 
The KDIGO Work Group has outlined the following goals 
for the treatment of AKI with RRT: (a) to maintain fluid 
and electrolyte, acid–base, and solute homeostasis; (b) to 
prevent further insults to the kidney; (c) to permit renal 
recovery; (d) to allow other supportive measures (e.g., 
antibiotics, nutrition support) to proceed without limita-
tion or complication; and (e) to do no harm, as RRT is 
associated with risks (hypotension, arrhythmias, oxygen 

desaturation, and complications from vascular access and 
anticoagulation; KDIGO, 2012) .

The choice of RRT is principally a medical one, based 
on the availability of equipment and resources, nursing 
knowledge and expertise, vascular access, and hemody-
namic stability. A Cochrane review comparing intermittent 
hemodialysis (IHD) to CRRT did not find statistically sig-
nificant differences in ICU or hospital mortality, hospital 
length of stay, or renal recovery (patients free of dialysis 
at hospital discharge). Both modes have their theoretical 
advantages and disadvantages.

Although the rapid removal of toxins and low-molec-
ular weight substances (<500 Daltons) is advantageous in 
IHD, the rapid fluid removal results in iatrogenic hypoten-
sion. Cerebral perfusion pressure, which is the difference 
between the mean arterial pressure and the intracranial 
pressure, is further compromised by dialysis disequilibrium 
that results in an increase in cerebral edema and intracranial 
pressures. The development of continuous forms of treat-
ment, which can provide similar clearance of waste prod-
ucts from the blood in a slower, controlled manner, avoids 

AGENT ADULT DOSAGE ONSET SPECIAL CONSIDERATIONS

Cardiac Membrane Stabilization

Calcium gluconate 
(10%)

1–3 g (10–30 mL) iV push, each 1 g 
over 5–10 minutes

immediate  n Monitor EKG for normalization
 n Avoid in digoxin toxicity
 n  Calcium and bicarbonate are 
incompatible

Magnesium sulfate 50% 2 g iV push over 5 minutes immediate  n  Can be used for cardiac membrane stabi-
lization in setting of digoxin toxicity

Intracellular Potassium Redistribution

Sodium bicarbonate 
(8.4%)

50–100 mEq iV push over 1–5 minutes 30–60 
minutes

 n Sodium and alkaline load
 n  Be cautious in patients with congestive 
heart failure

 n Administer if metabolic acidosis present
 n Do not administer after calcium

insulin Regular/dextrose 10 Units iV push/
D50W 25 g (50 mL) iV push OR
D10W 100 g (1,000 mL) iVPB over 1–2 

hours

30–60 
minutes

 n Administer dextrose if chemstrip <250 mg/dL

Albuterol 2.5 mg/0.5 mL 20 mg nebulized 10–30 
minutes

 n Administer if no recent beta-blocker use
 n Monitor pulse

Total Body Potassium Elimination

Sodium polystyrene  
sulfonate (Kayexalate)

15–60 g PO OR
retention enema

2–3 hours  n Contains sorbitol
 n Monitor for gastrointestinal disturbances
 n Avoid in the early postsurgical setting

Furosemide 20–40 mg iV push 5–15 
minutes

 n Repeat doses may be necessary

Dialysis Hours  n Requires vascular access and nursing expertise

IV, intravenous; EKG, electrocardiogram; PO [per os], by mouth.

TABLE 26.10 Treatment Modalities for Hyperkalemia
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such problems. CRRT refers to any treatment that can 
provide a continuous form of dialysis for patients in AKI. 
There are different forms of continuous dialysis, including 
continuous arteriovenous hemofi ltration and hemodiafi ltra-
tion and continuous venovenous hemofi ltration and hemo-
diafi ltration. Complications of CRRT include dehydration 
and hypovolemia if overdiuresed, and fl uid overload and 
pulmonary edema if underdiuresed. Other disadvantages 
include the need for prolonged immobilization and continu-
ous anticoagulation (thrombosis is a concern due to reduced 
blood fl ow rates relative to IHD) as well as hypothermia.

Sustained low-effi ciency dialysis (SLED) may be utilized 
as an alternative in the hemodynamically unstable patient 
when CRRT is not available. Safety and effi cacy data for this 
modality are lacking. Peritoneal dialysis has largely fallen 
out of favor with the advancement of CRRT in the develop-
ing world. Currently, indications for its use include bleeding 
diathesis, lack of vascular access, and hemodynamic instabil-
ity. Peritoneal dialysis in the highly catabolic setting is not 
as effi cient as hemodialysis. Contraindications to peritoneal 
dialysis include severe respiratory failure, diaphragmatic 
splinting causing problems with mechanical ventilation, dia-
phragmatic peritoneum-pleura fi stulas, severe ileus, intra-
abdominal pressure, and recent abdominal surgery.

Patients receiving any type of dialysis should have their 
blood pressure monitored frequently because hypoten-
sion associated with dialysis may slow recovery from renal 
failure. If hypotension occurs, crystalloids (initial fl uid of 
choice), albumin (consider in hypoalbuminemic patients 
resistant to crystalloid therapy), vasoactive medications, or 
blood products may be administered.

There is no homogenous defi nition for renal recov-
ery. Most studies look at the outcome of free from RRT at 

hospital discharge, whereas others look at return to baseline 
SCr. The established perception that AKI is reversible and 
that renal function returns to normal or near normal has 
recently been questioned (Lameire et al., 2013). A single-
center, retrospective study from Brazil demonstrated a rate 
of 64% in renal recovery (defi ned by GFR >60 mL/min/1.73 
m2) by 18 months in AKI survivors (Macedo, Zanetta, & 
Abdulkader, 2012). Evidence suggests that advanced age, 
severity and duration of AKI, need for RRT, and presence of 
chronic kidney disease are all risk factors for persistent loss 
of renal function and/or end-stage renal disease (Bellomo, 
Kellum, & Ronco, 2012; Srisawat & Kellum, 2011). These 
patients with partial or nonrecovery will require maintenance 
dialysis or renal transplantation.

 n COMMUNITY RESOURC ES

 n National Kidney Foundation, 30 E. 33d St., New 
York, NY 10016

 n Mayo Clinic Health Information acute kidney fail-
ure: www.mayoclinic.com/health/kidney-failure/
DS00280

CARDIOVASCULAR IMMUNOLOGIC

Arrhythmias
Hypertension
Myocardial infarction
Pericarditis
Pulmonary edema

Pneumonia
Sepsis
Urinary tract infection

GASTROINTESTINAL METABOLIC

Gastrointestinal bleeding
nausea
Vomiting

Acidosis
Hyperkalemia
Hyperphosphatemia
Hyperuricemia
Hypocalcemia
Hyponatremia
Malnutrition

HEMATOLOGIC NEUROLOGIC

Anemia
Bleeding tendency

Asterixis
Coma
Mental status changes
Seizures

Source: KDIGO (2012).

TABLE 26.11 Complications of Acute Kidney Injury

Clinical Pearls
 n The RIFLE and AKIN criteria for the classifi cation 

and staging of AKI include an entire spectrum of 
patients, from those with mild renal dysfunction 
to ones needing RRT.

 n A detailed history and physical examination, along 
with identifi cation of underlying risk factors of AKI, 
are essential for appropriate diagnosis and staging 
of AKI.

 n Intravenous crystalloids such as sodium chloride 
are the mainstay for addressing AKI caused by 
hypovolemia, which is often reversible.

 n HES, mannitol, furosemide (except in volume 
overload) and low-dose dopamine have fallen 
out of favor for treatment modalities in AKI 
due to a lack of proven benefi t or increase in 
mortality. 

 Referral Poi nts and Cli nical Warnings

Hyperkalemia, metabolic acidosis, and fl uid overload 
(pulmonary edema) are acute, life-threatening com-
plications of AKI. Treatment, whether with dialysis or 
pharmacologic agents, must be initiated immediately to 
prevent detrimental effects and possible death.

(continued)

http://www.mayoclinic.com/health/kidney-failure/DS00280
http://www.mayoclinic.com/health/kidney-failure/DS00280
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Clinical Pearls (continued)

 Maintenance of adequate circulation volume 
and oxygen delivery to the kidneys at all times 
provides the best proven protection against AKI.

 n Patients with ARF are in a catabolic state and are 
expected to lose weight; even modest weight 
gain can refl ect a higher gain in water weight. 
These patients should be weighed daily to moni-
tor states of fl uid accumulation. Each kilogram of 
weight gain is approximately equal to I L of fl uid.

 n Restricting protein to prevent azotemia or need 
for RRT is no longer recommended. Protein 
requirements should be individualized based on 
catabolic rate, renal function, and dialysis losses.

 n Standard formulas for calculating creatinine 
clearance cannot be used in the setting of AKI; 
these formulas are accurate only when renal 
function is stable.

 n Avoid nephrotoxic medications if suitable alterna-
tives are available within the same class; other-
wise, consider dose adjustments based on renal 
status.

 n Supplementation of intravenous magnesium and 
calcium should only be used for hyperkalemia 
with documented acute EKG changes.
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The k idney has many important regulatory functions, such as 
regulation of body fl uid volume, solute dilution and concen-
tration, a cid–base balance, and the m etabolism and excretion 
of waste products. The k idney also secretes hormones that 
regulate r ed blood cell (R  BC) production, b lood pressure, 
and calcium homeostasis. C   hronic k idney disease (C  KD), 
regardless of cause, affects these vital processes, with changes 
seen throughout all organ systems. The kidneys exhibit 
remarkable adaptive abilities, and symptomatic changes usu-
ally do not become apparent until the g   lomerular fi ltration 
rate (G   FR) declines to <25% of normal (Longo et al., 2011).

When dealing with C  KD, proactive and early interven-
tion is important. Although the progression of the disease 
is slow and presenting symptoms are usually n onemergent, 
the causative etiologies must be managed aggressively with 
specifi c pharmacology based on the underlying condition. 
C reatinine levels alone are not indicative of disease progres-
sion and may increase erratically or due to other causes not 
directly related to degree of k idney damage, such as changes 
in muscle mass or liver function. Patients with high risk for 
C  KD should be monitored regularly for estimated g   lomeru-
lar fi ltration rate (e  GFR), a l aboratory value that is valuable 
for assessing the stage of k idney disease and therefore guid-
ing early referral and/or intervention.

While monitoring the patient’s k idney function, the pro-
cess that brought the patient to this stage must be investi-
gated. The goal is to slow the progression toward e  nd-stage 
k idney disease (E   SRD) requiring d ialysis and/or maintain 
the patient’s viability for a k idney transplant. To achieve 
this, it is important that the primary care provider become 
familiar with the anatomy and physiology of the k idney, as 
well as the most common causes of C  KD.

 n E PIDEMIOLOGY

C KD affects approximately 16% of the adult population 
worldwide. The U nited States Renal Data System houses 
information on the incidence and prevalence of C  KD 
and E   SRD in the United States ( U.S. Renal Data System 
[U   SRDS] 2012). The overall prevalence of C  KD defi ned 
by an estimated G   FR <60 m L/min/1.73 m2 or a urine 

a  lbumin-to-c  reatinine ratio (A   CR) of 30 mg/g or higher 
(e  GFR <60 m L/min/1.73 m2) rose from 12.3% during 1988 
to 1994 to 14% from 2005 to 2010, with the largest increase 
in patients with c  ardiovascular disease (C   VD).

In 2010, the prevalent population of patients on h emo-
dialysis was 383,992, those on p eritoneal d ialysis numbered 
29,733, and those with a functioning k idney transplant 
numbered 179,361 bringing the total treated E   SRD popu-
lation to 593,086—a growth of 4% from 2009 that is the 
smallest increase in 30 y ears.T he number of patients receiv-
ing h emodialysis is declining as those receiving p eritoneal 
d ialysis increases. This trend for home d ialysis therapy may 
be a response to the M edicare bundled payment system that 
i ncentivizes home d ialysis therapy. The incidence and prev-
alence of E   SRD increase with increasing age, peaking in the 
eighth decade, with the mean age around 60 to 64 years. 
E  SRD is more common in men than in women and is high-
est in the A frican American population.

The rate of E   SRD for Blacks/A frican Americans and 
N ative Americans in 2010 were 924 and 465 per million 
population, respectively, which continues to be higher than 
for C auc asian Americans. Thirteen percent of new E   SRD 
patients in 2010 were H ispanic, and this rate has been stable 
over the past 2 years. D iabetes, hypertension, and primary 
g lomerulonephritis are the three most common attributed 
causes of E   SRD. The rate of new E   SRD c ases caused by 
d  iabetes has remained stable since 2000 at 1 52 per million 
population. In 2010, the rate of E   SRD due to hypertension 
decreased by 2.2%, while that of g lomerulonephritic E  SRD 
fell to 22.7%.

Primary g lomerulonephritis and cystic, hereditary, and 
congenital diseases are the most common causes of E   SRD 
among patients younger than age 20 years. D iabetes pre-
dominates in persons aged 20 to 64 years, whereas hyper-
tension is the largest attributed cause of E   SRD in those older 
than 65 years. Primary g lomerulonephritis and hyperten-
sion are more common in men than in women and diabetic 
E   SRD is more common in women than in men. African 
Americans have a higher incidence of hypertensive E   SRD 
than any other ethnic group. Asians have a higher incidence 
of primary g lomerulonephritis, and N ative Americans have 
the highest incidence of diabetic E   SRD, with a relatively 
low incidence of hypertensive E   SRD ( U   SRDS, 2012).

C H A P T E R 27
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the presence of reduced eGFR, albuminuria measured by 
urine dipstick, and ACR (Levey et al., 2011; Matsushita 
et al., 2010). This led to a classification that combines 
eGFR and levels of proteinuria/albuminuria as a rationale 
for identifying patients with relatively normal ranges of 
eGFR but at high risk for CKD. Table 27.2 presents this 
classification.

The shading reflects the ranking of adjusted relative risk 
averaged over five outcomes (all-cause mortality, cardiovas-
cular mortality, ESRD, acute kidney injury, and progres-
sive CKD) for the 28 GFR and albuminuria categories. The 
categories with the mean rank numbers 1 to 8 are white, 
mean rank numbers 9 to 14 are light gray, mean rank num-
bers 15 to 21 are dark gray, and mean rank numbers 22 
to 28 are black. The patterned black cells are extrapolated 

 n CLASSIFICATION OF CKD

The National Kidney Foundation published the 2002 
Kidney Disease Outcomes Quality Initiative (KDOQI) 
CKD guidelines that defined CKD as either kidney damage 
(proteinuria, hematuria, or structural abnormalities of the 
kidney) with or without impaired eGFR, or impaired eGFR 
<60 mL/min/1.73 m2 with or without kidney damage for a 
period of 3 months or more.

The equation used to estimate GFR is the four-variable 
modification of diet in renal disease (MDRD) equation that 
was not validated in patients older than 70 years, nor in 
children, pregnant women, diabetics, Native Americans, or 
Hispanics. As a result, the chronic kidney disease (CKD) 
epidemiology equation (EPI) equation was proposed, uti-
lizing pooled data from both CKD and non-CKD patients. 
This equation is also based on age, gender, and race and 
can therefore be adapted for automated eGFR reporting. 
Although the CKD EPI equation performed better than the 
MDRD equation in bias, precision was not significantly 
improved, but accuracy was greater for individuals with 
GFR >60 mL/min/1.73 m2 (Levey et al., 2009).

Table 27.1 is adapted from the National Kidney 
Foundation’s KDOQI Clinical Practice Guidelines for 
CKD: Evaluation, Classification, and Stratification (Kidney 
Disease: Improving Global Outcomes [KDIGO] CKD Work 
Group. KDIGO, 2012). 

The CKD Prognosis Consortium, which was created by 
the Kidney Disease Improving Global Outcomes (KDIGO) 
Controversy Conference, examined studies that confirmed 
an independent and combined association for mortality in 

TABLE 27.1 NKF/KDOQI Classification of Stages of CKD

STAGE DESCRIPTION GFR (mL/min/1.73 m2)

1 

2 

3
4
5

Kidney damage with none  
or increased GFR

Kidney damage with mild 
decreased GFR

Moderate decreased GFR
Severe decreased GFR
Kidney failure

>90 

60–89 

30–59
15–29
<15 or dialysis

CKD, chronic kidney disease; GFR, glomerular filtration rate; KDOQI, Kidney 
Disease Outcomes Quality Initiative; NKF, National Kidney Foundation.
Source: Adapted from the KDOQI Clinical Practice Guidelines for CKD: 
Evaluation, Classification, and Stratification (National Kidney Foundation, 
2003).

ALBUMINURIA STAGES, DESCRIPTION, AND RANGE (mg/g)

A1 A2 A3

Optimal or High-Normal High Very High and Nephrotic

<10 10–29 20–299 300–1,999 >2,000
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G1
High and Optimal

>105

90–104

G2
Mild

75–89

60–74

G3A Mild to Moderate 45–59

G3B Moderate to 
Severe

30–44

G4 Severe 15–29

G5 Kidney Failure <15

TABLE 27.2 Composite Ranking of Relative Risk by GFR and Albuminuria

GFR, glomerular filtration rate.
Source: Reprinted with permission from Levey et al. (2011).
Note: The categories with the mean rank numbers 1 to 8 are white, mean rank numbers 9 to 14 are light gray, mean rank numbers 15 to 21 are dark gray, and 
mean rank numbers 22 to 28 are black. The black patterned cells are extrapolated from studies, termed nephrotic, and have the highest level of albuminuria.
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abdominal wall. The medial indentation, called the h ilus, 
serves as the entry and exit site for the k idney blood vessels, 
nerves, lymphatic vessels, and u reters. Figure 27.1 illustrates 
the anatomy of a k idney n   ephron (C  arol, 1998).

The major components of the k idney are the k idney 
cortex and the k idney medulla. The k idney cortex contains 
all the g lomeruli and portions of the tubules. The k idney 
medulla contains a series of wedges called the k idney pyr-
amids. These pyramids are divided into outer and i nner 
zones. The k idney columns extend from the k idney cor-
tex d own between the pyramids. The apex, which is the 
point of the k idney pyramid, extends d own into the minor 
calyx—a c up-shaped cavity—and joins with other minor 
calyxes to form the major calyx. The major calyxes join to 
form the k idney pelvis, an extension of the upper end of 
the u reter.

Internal Structure

The n   ephron is the functional unit of the k idney (F igure 
27.1). There are approximately 1.2 million n ephrons per 

from studies, termed n ephrotic, and have the highest level 
of a  lbuminuria.

 n ANATOMY, P   ATHOPHYSIOLOGY, 
A ND DIAGNOSIS

Anatomy

The kidneys are paired organs located on the posterior 
abdominal wall, outside the peritoneal cavity. They lie on 
either side of the vertebral column, with upper and lower 
poles extending from the twelfth thoracic to the third lumbar 
vertebrae. Each k idney is approximately 11 cm long, 5 to 6 
cm wide, and 3 to 4 cm thick. The right k idney is displaced 
d ownward by the overlying liver and thus is lower than the 
left k idney. Each k idney is surrounded by a tightly adhering 
k idney capsule and embedded in a mass of fat. The capsule 
and fatty layer are covered with a double layer of k idney fas-
cia, a fi brous tissue that attaches the k idney to the posterior 

Bowman’s capsule

Glomerulus

Cortex
Medulla

Descending limb

Ascending limb

Loop of Henle

To papilla

Peritubular capillary

Collecting tubule

Distal convoluted tubule

Interlobular vein

Interlobular artery

Afferent arteriole

Juxtaglomerular
apparatus

Efferent arteriole

Proximal convoluted tube

FIGURE 27.1 

N   ephron, showing the g lo-
merular and tubular struc-
tures along with the blood 
supply.
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thick segment. This area is constructed of cuboidal cells, and 
actively transports several solutes out of the filtrate.

Toward the end of the loop of Henle, at its ascending 
loop, a transitional segment is formed. This is known as the 
macula densa. Here the distal tubule coming off the ascend-
ing loop passes between and contacts the afferent and effer-
ent arterioles at their point of attachment to the macula 
densa and glomerulus. This linkage forms the juxtaglomeru-
lar apparatus. The juxtaglomerular apparatus has the impor-
tant function of controlling kidney blood flow, glomerular 
filtration, and renin secretion. Specialized cells in the walls 
of afferent and efferent arterioles secrete the hormone renin 
that contributes to the control of arterial blood pressure.

Blood Vessels

The kidney arteries arise from the fifth branch of the abdom-
inal aorta. As the kidney artery enters the kidney at the kid-
ney hilus, it divides into anterior and posterior branches. 
These branches further divide into lobar arteries. The lobar 
arteries supply blood to the lower, middle, and upper thirds 
of the kidney. The interlobar arteries are further subdivi-
sions of the lobar arteries that travel down between the 
kidney columns and between the kidney pyramids. At the 
corticomedullary junction, the interlobar arteries branch 
into the arcuate arteries. These vessels arch over the base of 
the kidney pyramids and run parallel to the surface of the 
kidney. They then branch into the interlobular arteries that 
extend through the kidney cortex toward the periphery and 
form the afferent arterioles. These arterioles subdivide into 
fistlike structures of four to eight glomerular capillaries. The 
blood supply proceeds through the glomerular capillaries 
and empties into the efferent arterioles, conveying blood 
into a second capillary bed, the peritubular capillaries. This 
is the only place in the body where an arteriole is positioned 
between two capillary beds. The positioning of the peritu-
bular capillaries is important for glomerular filtration. The 
capillaries surround the convoluted portions of the proxi-
mal and distal tubules of the loop of Henle.

There are two types of peritubular capillaries. The first 
type supplies the cortical nephrons. These capillaries are 
similar to the capillaries of other tissues. The second are the 
capillaries that supply the juxtamedullary nephrons. These 
capillaries, called vasa recta, form loops and closely follow 
the loop of Henle. The peritubular capillaries of the vasa 
recta are the capillaries that influence the osmolar concentra-
tion of the medullary extracellular fluid that is important for 
the formation of concentrated urine. These capillaries are the 
only blood supply to the kidney medulla. All capillaries then 
drain into the venous system. The kidney veins follow the 
same path as the kidney arteries, only in the reverse direction.

 n PATHOPHYSIOLOGY

The kidney is a highly vascular organ, receiving approxi-
mately 20% to 25% of the cardiac output (1,000–1,200 

kidney. The nephron is a tubular structure made up of many 
subunits. The glomerulus is the tuft of capillaries that loop 
into a circular space called the Bowman’s capsule. The space 
within the capsule, known as Bowman’s space, descends 
toward the kidney medulla. Bowman’s capsule then merges 
into the proximal convoluted tubule. The proximal convo-
luted tubule is made up of two segments. The initial convo-
luted segment is the pars convoluta. The straight separate 
segment is the pars recta, which descends to the kidney 
medulla, forming the loop of Henle. As the loop of Henle 
emerges from the kidney medulla, it becomes the distal con-
voluted tubule. The distal tubule is formed by straight and 
convoluted segments and extends from the macula densa 
to the collecting ducts. These ducts are large tubules that 
descend down the kidney cortex and through the kidney 
pyramids of the inner and outer medulla into a minor calyx. 
The glomerulus is lined with epithelial cells. Mesangial cells 
lie between the capillaries of the glomeruli and hold them 
together, forming Bowman’s capsule.

There are two kinds of nephrons. First are the corti-
cal nephrons, which extend only partially into the kidney 
medulla. They originate close to the surface of the kidney 
cortex. The juxtamedullary nephrons, the second type, 
extend deep into the medulla. They are important for 
concentration of urine. The juxtamedullary nephrons are 
located deep inside the kidney cortex, close to the kidney 
medulla. There are structural differences between the two 
types of nephrons. The cortical nephrons have a short loop, 
so they may not extend into the kidney medulla. The juxta-
medullary nephrons have a loop that may extend the whole 
length of the medulla (40 mm); these represent approxi-
mately 12% of all nephrons.

The walls of the glomerular capillaries are comprised of 
three layers that act as a filtration membrane. The first is the 
inner capillary endothelium, which is composed of cells in 
continuous contact with the basement membrane. It is per-
forated by many small openings called fenestrae. The second 
layer is the middle basement membrane, a selectively per-
meable network of glycoproteins and mucopolysaccharides. 
The third layer is the epithelium. This layer has specialized 
cells called podocytes, footlike structures that radiate from 
the epithelium and adhere to the basement membrane. The 
pedicle of one podocyte interlocks with the pedicle of an 
adjacent podocyte, forming an elaborate network of inter-
cellular clefts called filtration slits. The glomerular filtration 
membrane separates the blood of the glomerular capillaries 
from the fluid in Bowman’s space. The glomerular filtrate 
passes through the three layers of the glomerular membrane 
and forms the primary urine.

As the glomerular filtrate leaves Bowman’s capsule, it 
enters the proximal tubular lumen that consists of one layer of 
cells. This is the only surface inside the nephron that contains 
microvilli (a brush border). The microvilli create an expanded 
surface area inside the tubule, enhancing its reabsorptive 
function. The glomerular filtrate that is not reabsorbed in 
the proximal tubule then enters the loop of Henle. The loop 
is composed of two separate segments: a thin segment com-
posed of thin squamous cells with no active transport, and a 
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Glomerular Filtration

The total volume filtered by the kidney in 24 hours is approx-
imately 180 liters (L). Changes in the GFR can occur with 
changes to the arterioles. For instance, constriction of the 
afferent arteriole will decrease the amount of blood enter-
ing the Bowman’s capsule, thereby decreasing the GFR. In 
contrast, constriction of the efferent arteriole will cause an 
increase in the pressure in the capillaries inside Bowman’s 
capsule, causing an increase in GFR. An endpoint to this is 
an increase in urinary excretion. By the time the filtrate trav-
els to the end of the proximal tubule, 60% to 70% of the 
filtered sodium and water and 50% of the urea have been 
reabsorbed. In addition, 90% of the potassium, glucose, 
bicarbonate, calcium, phosphate, and uric acid have also 
been reabsorbed. All this is done by active transport. In the 
proximal tubule, active reabsorption of sodium is the pri-
mary function. Co-transported with the sodium are water, 
most electrolytes, and other organic substances.

At the loop of Henle, concentration or dilution of urine 
occurs, with additional concentration or dilution at the col-
lecting ducts. When the process occurs at the loop of Henle, 
the strength of the concentrated filtrate is related to the 
length of the loop and the depth of penetration the loop has 
into the kidney medulla. The primary function of the loop 
is to establish a hyperosmotic state within the medullary 
interstitial fluid. Each portion of the loop of Henle is perme-
able to different aspects of the filtrate. The thin descend-
ing segment is highly permeable to water and moderately 
permeable to sodium, urea, and other solutes. The thin 
ascending segment is more permeable to sodium but almost 
impermeable to water. The thick ascending portions of the 
loop of Henle are highly permeable to sodium, potassium, 
and chloride and less so to urea and water. The convoluted 
portion of the distal tubule is poorly permeable to water 
but readily absorbs ions and contributes to the dilution of 
the tubular fluid. Finally, the straight segment of the distal 
tubule and the collecting duct are permeable to water and 
sodium. The absorption rate of the water is controlled by 
antidiuretic hormone (ADH). Sodium is readily absorbed by 
the distal tubule and collecting duct under the regulation of 
the hormone aldosterone.

GFR is directly related to kidney blood flow and regu-
lated by intrinsic and extrinsic mechanisms:

1. Intrinsic autoregulatory mechanisms that keep the 
GFR stable over changing mean arterial pressures 
(80–180 mmHg) are myogenic or responsive to vas-
cular changes due to fluctuations in kidney blood 
flow and pressure resulting in regulation of solutes 
and water filtration. In addition, tubuloglomerular 
feedback is triggered by changes in the concentration 
of sodium ions eliciting vascular responses in afferent 
arterioles to regulate GFR.

2. Extrinsic mechanisms are activation of the sympa-
thetic autonomic nervous system and the renin–
angiotensin–aldosterone system (RAAS) to increase 
systemic blood pressure and GFR. Sympathetic acti-
vation commonly due to physiologic stressors results 

mL blood/min). Approximately 20% of the plasma is fil-
tered (120–140 mL/min) at the glomerulus and passes into 
Bowman’s capsule. The GFR is the filtration of plasma per 
unit of time. The GFR is directly related to the perfusion 
pressure in the glomerular capillaries. The rest of the plasma 
(about 80%) flows through the efferent arterioles to the 
peritubular capillaries. The ratio of glomerular filtration to 
kidney plasma flow per minute is called the filtration frac-
tion. All but 1 to 2 mL of the glomerular filtrate is normally 
reabsorbed and returned to the circulation by the peritubu-
lar capillaries.

A common feature of CKD is the diminishing number 
of functioning or intact nephrons that operate normally. A 
theory known as the intact nephron hypothesis proposes 
that the loss of nephron mass with progressive kidney dam-
age causes the remaining nephrons to sustain normal kidney 
function. These nephrons are capable of a compensatory 
expansion in their state of reabsorption and secretion. They 
also can maintain a constant rate of excretion in the pres-
ence of a declining GFR. The increased workload is achieved 
primarily by hypertrophy of the remaining nephrons. The 
intact nephron hypothesis explains the adaptive changes in 
solute and water regulation that occur with advancing kid-
ney failure. As nephrons adapt during this compensatory 
phase, there is an increase in glomerular hyperperfusion and 
hypertrophy resulting in glomerulosclerosis, the underlying 
cause of many kidney diseases.

Another theory proposes an adaptive response by the 
nephrons. This adaptive response depends on the location 
of kidney damage. For example, with tubular interstitial 
disease, damage occurring primarily in the tubular or med-
ullary parts of the nephron produces problems such as renal 
tubular acidosis, salt-wasting, and difficulty with dilution, 
and concentration of the urine. Conversely, when there is 
primarily vascular or glomerular damage, persistent hema-
turia and nephrotic syndrome are more prominent. This 
theory is useful for planning treatment in the early stages 
of kidney failure, when symptomatic differences in kidney 
diseases may be distinct.

Early management of these maladaptive compensatory 
mechanisms, such as with the use of angiotensin-converting 
enzyme inhibitors (ACEi) may reduce the progression of 
nephron loss.

Kidney Function

The function of the nephron is to form a filtrate of protein-
free plasma. This process, known as ultrafiltration, occurs 
across the glomerular capillaries. The nephron then regu-
lates the filtrate to help maintain body fluid volume and 
electrolyte composition within narrow limits. This fluid 
regulation happens through two processes. The first, tubu-
lar reabsorption, consists of movement of fluids and solutes 
from the proximal convoluted lumen into the peritubular 
capillary plasma. The second process, tubular secretion, 
is the active and passive transfer of substances from the 
plasma of the peritubular capillary into the lumen of the 
proximal convoluted tubule.
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 reabsorption; sodium continues to be transported actively 
from the distal tubule and back into the  kidney vasculature.

 Acid–Base Balance

The normal  diet produces 50 to 100   mEq of hydrogen 
per day. These ions are secreted in the  kidney tubules and 
excreted in the urine, combined with phosphate and ammo-
nia buffers. In the early  stages of  kidney disease, individual 
 nephrons maintain normal  pH by increasing the rate of acid 
excretion and bicarbonate absorption. Metabolic acido-
sis begins when the    GFR falls below 30% to 40%, occur-
ring primarily because of decreased ammonia synthesis 
and decreased bicarbonate  reabsorption at each   nephron. 
Phosphate buffers remain effective until very late in the pro-
cess. When   ESRD develops, serum bicarbonate levels sta-
bilize at 15 to 20   mEq/L. This is partly because the excess 
hydrogen ions are buffered by anions in skeletal bone.

The  metabolism of calcium and phosphate is mediated 
by  parathyroid hormone (   PTH) and vitamin D. Changes in 
the  acid–base balance also infl uence the status of calcium 
and phosphate. The major disorders associated with   CKD 
are reduced  kidney phosphate excretion, decreased synthe-
sis of activated vitamin D (1, 25-   OH2D3), and  hypocalcemia. 
In the early  stages of   CKD, as the    GFR falls, urinary excre-
tion of phosphate falls and the plasma phosphate concen-
tration rises. This results in phosphate binding with calcium 
to form calcium phosphate, which leads to  hypocalcemia. 
The subsequent decrease in serum calcium triggers increased 
   PTH secretion and this in turn stimulates the release of cal-
cium from bone. This adaptive  effect is a cause of secondary 
hyperparathyroidism.

With each incremental decrease in the    GFR, the effective-
ness of    PTH in maintaining phosphate balance decreases. 
When the    GFR is <25%,    PTH is no longer effective in main-
taining serum phosphate levels. The persistently decreased 
   GFR and secondary hyperparathyroidism result in progres-
sive  hyperphosphatemia,  hypocalcemia, and dissolution of 
skeletal bone.  Hypocalcemia and bone disease are acceler-
ated by the impaired synthesis of l, 25-   OH2D3. This decrease 
in activated vitamin D usually leads to reduced intestinal 
absorption of calcium. This impairs the effectiv eness of cal-
cium and ph   osph  ate  reabsorption from t he bone by    PTH. 
The toxicity of uremia may also suppress vitam in D  action in 
the  inte stines. The development of uremia can precipitate the 
development of  uremic osteodystrophy, a bone disease caused 
by the loss of calcium from the bone as a result of increased 
serum phosphorus levels. This depletion can be treated with 
vitamin D supplementation. A negative calcium balance also 
occurs when the acidosis that is common in   CKD is present.

Kidney Hormones

Vitamin D is a hormone that can be obtained from the  diet 
as  ergocalciferol (vitamin  D2) or synt hesize d from choles-
terol by the  action of ultraviolet light in the skin to  chole-
calciferol (vitamin  D3). These forms of vitamin D from the 
 diet or skin are inactive and require two  hydroxylations, one 

in release of hormones such as epinephrine that causes 
vasoconstriction. Activation of the    RAAS results in 
release of   renin and may be caused by any of the fol-
lowing factors:

 n Decreased plasma sodium
 n Decreased plasma potassium
 n Decreased  blood pressure in the afferent arterioles 
(this reduces the stretch of the  juxtaglomerular 
cells)

 n Sympathetic stimulation of the  beta-adrenergic 
receptors on the  juxtaglomerular cells

The release of   renin cleaves an  alpha-globulin molecule 
( angiotensinogen) in the plasma to form  angiotensin I. 
In the presence of    angiotensin-converting enzyme (  ACE), 
 angiotensin I is converted to  angiotensin   II, which stimu-
lates  angiotensin receptors and the secretion of  aldosterone 
by the  kidney cortex. A potent  vasopressor,  aldosterone 
in turn inhibits   renin release (a negative biofeedback 
mechanism).

Urine

Urea is an end product of protein  metabolism and is the major 
constituent of urine, along with water. The  glomerulus freely 
fi lters urea, and tubular  reabsorption of urea depends on the 
urine fl ow rate. There is less  reabsorption at higher fl ow rates. 
About 50% of urea is excreted in the urine; the other 50% 
is recycled within the  kidney. The recycling of urea from the 
tubules and collecting ducts contributes to an osmotic gradi-
ent in the  kidney medulla and is necessary for the concentra-
tion and dilution of urine. Because urea is an end product 
of protein  metabolism, persons with protein deprivation will 
not be able to concentrate their urine maximally.

The fi nal concentration of urine is controlled by    ADH. 
  ADH increases the permeability to water in the last seg-
ment of the distal tubule and along the entire length of the 
collecting ducts. Therefore, in the presence of    ADH, water 
 reabsorption is high. Water diffuses into the ascending limb 
of the  vasa recta and returns to the systemic circulation. 
Excreted urine can have a high osmotic concentration (up 
to 1,400   mOsm). The volume is normally reduced to about 
1% of what is fi ltered at the  glomerulus.

  ADH secretion is one cause of  oliguria (urine excretion 
of <30  mL/hr or 400  mL/d). In the absence or inhibition 
of    ADH, water  diuresis takes place. The distal tubule and 
collecting ducts become impermeable to water. The water 
remains in the tubular  lumen and is excreted as a diluted 
and large volume of urine.   ADH has no  effect on sodium 

Clinical Pearls
 n In response to increases or decreases in    GFR, 

 kidney tubules (primarily the proximal tubules) 
automatically adjust their rate of  reabsorption of 
sodium and water to balance the changes in    GFR.
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alteration to the urine until advanced stages of kidney dis-
ease, when there is a significant reduction of functioning 
nephrons.

Urinary excretion of potassium is primarily related to 
distal tubular secretion that is mediated by aldosterone and 
sodium–potassium ATPase. In kidney failure, the distal 
tubules and large intestine adapt to the effects of aldoste-
rone and other factors to enhance the secretion of potas-
sium. This provides effective regulation of potassium until 
the onset of oliguria. The symptoms of hyperkalemia are 
usually not evident in CKD until the GFR falls below 5 
mL/min. When the GFR is greater and clinical symptoms 
are present, endogenous sources of increased serum potas-
sium, such as trauma, infection, or hemolysis, should be 
investigated. Volume depletion, as well as the use of beta-
blockers, ACE inhibitors, and potassium-sparing diuretics 
(e.g., spironolactone) may also precipitate an increase in 
the potassium level. The use of the antirejection medica-
tion cyclosporine can also elevate potassium levels. With 
the progression of the disease to ESRD, total serum potas-
sium can increase to life-threatening levels and must be con-
trolled by dialysis.

 n HISTORY AND PHYSICAL EXAMINATION

The history and physical examination involve a series of 
diagnostic tests, described in the following section.

 n DIAGNOSTIC STUDIES

Kidney clearance techniques determine how much of a sub-
stance can be cleared from the blood by the kidneys per a 
given unit of time. The application of this principle permits 
an indirect measure of GFR, tubular secretion, tubular reab-
sorption, and kidney blood flow.

GFR provides the best estimate of the amount of func-
tioning kidney tissue. The loss of or damage to nephrons 
leads to a corresponding decrease in GFR. The GFR is cal-
culated by multiplying the urinary creatinine value by the 
amount of urine produced for a given duration, usually 24 
hours. This value is divided by the plasma creatinine value. 
Normal values are 130 ± 20 mL/min in males and 120 ± 15 
mL/min in females.

Creatinine is a natural substance produced by the mus-
cle; it is released into the blood at a relatively constant rate, 
and this is a commonly used clinical indicator. It is freely 
filtered at the glomerulus, but a small amount is released 
by the kidney tubules. Therefore, creatinine clearance may 
overestimate the GFR, but within tolerable limits. Creatinine 
clearance provides a fair measure of GFR, particularly when 
total daily urine is assessed. Creatinine clearance may be 
estimated by the Cockcroft and Gault equation: ([140 − 
age]/serum creatinine) × (ideal body weight/72). Inulin mea-
surement is the gold standard for estimating GFR, as inulin 
is not naturally occurring in the body, is completely filtered 

hepatic and one kidney, to establish the metabolically active 
form, 1,25-dihydroxycholecalciferol (OH2D3) or calcitriol. 
Calcitriol is necessary for the absorption of calcium and phos-
phate by the small intestine. A decreased calcium level (<10 
mL/dL) stimulates the secretion of PTH that in turn stimulates 
the kidney hydroxylation step in the formation of calcitriol.

Serum phosphate fluctuation can also influence the kid-
ney hydroxylation of vitamin D. As serum phosphate levels 
decrease, active l,25-OH2D3 formation increases; as serum 
phosphorus levels increase, active l,25-OH2D3 formation is 
inhibited. This results in compensatory phosphate absorp-
tion from the bone and intestine. The clinical significance of 
the role of the kidney in calcium and phosphate metabolism 
is evident in disease. Patients with CKD have deficiency of 
l,25-OH2D3 and manifest symptoms of disturbed calcium 
and phosphate balance.

Erythropoietin is a kidney hormone that stimulates the 
bone marrow to produce RBCs in response to perceived 
tissue hypoxia. The stimulus for increased erythropoietin 
release is a lowered oxygen delivery to the kidneys. As kid-
ney function declines, the loss of intact nephrons results in 
a subsequent decrease in production of erythropoietin, lead-
ing to anemia of CKD.

Natriuretic hormone also is referred to as atrial natri-
uretic peptide (ANP). Though not a kidney hormone, 
ANP can affect the loss of sodium and water and the reg-
ulation of fluid balance. When the extracellular fluid vol-
ume is expanded, ANP secretion is increased and sodium 
reabsorption is depressed. This causes increased amounts 
of sodium and water to be excreted in the urine. ANP is 
released from cardiocyte granules located in the atria of the 
heart in response to the increased atrial stretch. However, 
as CKD progresses the renal effects of ANP in hypertensive 
or hypervolemic states may be blunted.

 n DIAGNOSTIC CRITERIA

Renal impairment refers to a decline in kidney function to 
about 25% of normal kidney filtration, or a eGFR of 25 to 
30 mL/min. Serum chemistries show the mildly elevated lev-
els of serum creatinine and blood urea nitrogen (BUN). A sig-
nificant loss of kidney function (approximately 10%–25%) 
is termed kidney failure. When <10% of kidney function 
remains, this is termed ESRD. Kidney failure can be chronic, 
with progression to ESRD over a period of months to years.

Uremia is a syndrome of failure that includes elevated BUN 
and creatinine levels, accompanied by fatigue, anorexia, nau-
sea, vomiting, pruritus, and neurologic changes. Electrolyte 
disorders and retention of toxic waste can also accompany 
this syndrome. Azotemia is a term sometimes used inter-
changeably with uremia. Both azotemia and uremia indicate 
an accumulation of nitrogenous waste products in the blood.

Although the urine of a patient with CKD may contain 
abnormal amounts of red and white blood cells and casts, 
the major end products of excretion are similar to those 
of normally functioning kidneys. There is no significant 
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Specific gravity is an estimated measure of the solute 
concentration of the urine. This value is compared to the 
same volume of distilled water. Although specific gravity 
is not a true measure of the number or concentration of 
particles in the urine, it correlates well with osmolality. The 
normal values are 1.016 to 1.022.

Urine osmolality is primarily a function of ADH that 
controls water reabsorption in the collecting ducts. If the 
kidneys cannot concentrate a dilute urine with a given stim-
ulus, the cause is usually a malfunction of the kidney tubules 
or inappropriate ADH secretion by the posterior pituitary 
gland. Hydration status also affects the urine specific grav-
ity, so hydration status should be evaluated before making 
a diagnosis. This determination is helpful for differentiating 
oliguria caused by intrinsic kidney disease from hypovole-
mia as a result of dehydration.

Urinary sediment can represent cells, casts, crystals, 
and bacteria. Epithelial cells may be seen, as they are shed 
naturally throughout the urinary tract. Normal urine con-
tains few or no RBCs. Hematuria is the term used when 
large numbers of RBCs are present in the urine. The sedi-
ment may be red when hematuria is present. An alkaline 
or hypotonic urine causes lysis of the RBCs, so the cells 
will not be seen. When RBCs are present, the urine will 
be positive for hemoglobin and the specific gravity will be 
elevated.

Casts are accumulations of cellular precipitates. They 
originate in the kidney tubules (from which they take their 
shape). They are cylindrical and have distinct borders. All 
casts arise primarily from the ascending limb of the distal 
tubule. RBC casts indicate bleeding into the tubule. White 
cell casts are associated with an inflammatory process. 
Epithelial cell casts indicate degeneration of the tubular 
lumen or necrosis of kidney tubules.

Crystals are composed of cystine, uric acid, calcium 
oxalate, or phosphate. They tend to form in a concentrated 
acidic or alkaline urine. They are generally not clinically 
significant. Diagnostically, they indicate an inflammation, 
infection, or metabolic disorder.

 n CONSIDERATIONS IN THE  
MANAGEMENT OF CKD

The eight most common causes of CRD are:

 n Chronic glomerulonephritis
 n Nephrotic syndrome
 n Hypertensive nephropathy
 n Diabetic nephropathy (DN)
 n Polycystic kidney disease
 n Systemic lupus erythematosus
 n Polyarteritis nodosa
 n Interstitial nephritis

Nephritis and nephrotic syndromes are described in 
Chapter 28. Hypertensive, DN, and polycystic kidney dis-
ease are described here.

at the glomerulus, and is neither secreted nor reabsorbed by 
the tubules. However, it requires an infusion and therefore 
is not practical in clinical practice. The MDRD equation 
(see the previous section, “Epidemiology”) allows for more 
variables, such as age, gender, and race; it is useful in under-
standing the stages of CKD and formulating an action plan 
for management, but remains less applicable to drug dosing 
(see “Medication Safety and Dosing” section).

The clearance of urea is similar to that of creatinine. 
Because urea is both filtered and reabsorbed, and the level 
varies with the state of hydration and diet, urea clearance 
is less than the GFR. If protein intake and metabolism are 
constant, plasma levels will increase as the GFR declines. 
Adaptation by the tubules does not modify urea levels 
because urea is excreted primarily by glomerular filtration.

A chronic decline in the GFR over weeks or months is 
reflected in the plasma creatinine concentration; normal val-
ues are 0.7 to 1.2 mg/dL. The plasma creatinine concentra-
tion is stable when the GFR is stable because creatinine has 
a constant rate of production as a product of muscle metab-
olism. The amount filtered is about equal to the amount 
excreted. When GFR decreases, the plasma creatinine level 
increases proportionately. Thus, the GFR and plasma cre-
atinine are inversely related. If GFR decreases by 50%, the 
filtration and excretion of creatinine would be decreased by 
50%, and creatinine would accumulate in plasma to twice 
the normal value. Therefore, an elevated plasma creatinine 
volume represents a decrease in the GFR.

This test is helpful for monitoring progressive changes 
in kidney function. It is most valuable for monitoring the 
progress of CKD rather than acute kidney injury because it 
takes 7 to 10 days for the plasma creatinine level to stabi-
lize when the GFR declines. Plasma creatinine levels become 
elevated during trauma or breakdown of muscle tissue.

The concentration of BUN reflects glomerular filtration 
and the urine-collecting capacity of the kidney. Because 
urea is filtered at the glomerulus, BUN levels rise as the GFR 
decreases. Because urea is reabsorbed by the blood through 
the permeable tubules, BUN rises in states of dehydration. 
There is also a rise of BUN with acute and chronic kid-
ney failure when passage of the glomerular filtrate through 
the tubules is slowed. Altered protein intake and protein 
catabolism can also alter BUN. Normal values of BUN in an 
adult are 10 to 20 mg/dL.

Urinalysis

During urinalysis, the color, turbidity, protein, pH, specific 
gravity, sediment, and supernatant are evaluated. Color is 
normally light yellow. When formed substances (crystals, 
blood cells, or casts) are in the urine, it appears turbid. 
Protein in the urine creates foam when shaken and bile pig-
ment makes the urine foam yellow.

Urine pH ranges from 5 to 6.5, but it can vary from 4 
to 8. Urine is more alkaline postprandially and then acidi-
fies before the next meal. Because sleep is accompanied by 
intermittent hypoventilation, a person produces more acidic 
urine after awakening.
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mild to moderate elevation of the serum creatinine level, 
microscopic hematuria, or mild proteinuria. Clinical eval-
uation does not reveal any abnormalities. Patients with 
benign nephrosclerosis ma intain a near-normal GFR despite 
a reduction in kidne y blood fl ow.

The second  type of  nephrosclerosis, malignant arterio-
lar  nephrosclerosis, occurs in patients with previous benign 
 nephrosclerosis or in patients with no previous history of 
hypertension. It is defi ned as the sudden elevation of  blood 
pressure (more than  130  mmHg diastolic), accompanied 
by  papilledema and  central nervous system manifesta-
tions (altered state of consciousness, focal, or generalized 
seizures). There is also cardiac  decompensation and  acute 
progressive deterioration of  kidney function. With this 
 nephrosclerosis, the kidneys appear  fl ea-bitten secondary to 
hemorrhages in  the surface capillaries. Two distinct lesions 
occur:  fi brinoid necrosis (infi ltration of the arteriolar wall 
with  eosinophilic material, including fi brin) with associ-
ated thickening of the vessel wall, and a lesion involving the 
interlobular arteries that presents as concentric  hyperplastic 
proliferation of the cellular elements of the vascular wall 
with deposition of collagen to form  hyperplastic arterioles. 
Malignant hypertension is likely to develop in patients with 
a previous history of hypertension. This usually occurs in 
the third to fourth decade of life, with a higher incidence 
among  African American men.

 Cardiovascular Disease in   CKD

There is a much larger percentage of people with stage 
3   CKD than stage 4 or stage 5   CKD. With the current 
decrease in progression to  dialysis, most people with   CKD 
will likely die before progressing to    ESRD; in older people, 
who make up the larger percentage of    CKD patients, the 
risk of mortality is greater than the risk of developing    ESRD 
(   Coresh et al., 2007). This may be because older individu-
als may possess more risk factors for    CVD. Studies have 
shown that both reduced    GFR and  proteinuria are indepen-
dently associated with increased risk of    CVD (   Dalrymple et 
al., 2011). In addition, progressive degrees of   CKD are also 
associated with increased risk of    CVD that has led to both 
the   National  Kidney Foundation and the  American College 
of  Cardiology/  American Heart Association to recommend 
that   CKD be considered a   coronary heart disease (   CHD) 
risk equivalent (   Sarnak et al., 2003). Although this risk 
equivalent may not be applicable to all patients with   CKD, 
it should at least serve to promote aggressive  management 
on    CVD in patient with   CKD. Table 27.3 shows both the 
 traditional and   non traditional risk factors associated with 
   CVD in patients with   CKD, though it is not clear how the 
 nontraditional risk factors directly lead to    CVD  (   Shlipak 
et al., 2005). 

Management of    CVD Risk Factors

The appropriate  management of    CVD risk factors may 
substantially decrease the burden on morbidity and mor-
tality in   CKD and reduce the incidence of coronary, 

   Regardless of cat egory, all are slow ly progressive, with 
the end result being failure of the organ  . Tr eatment is  aimed 
at arresting the progres sive deteriora tion of organ function. 
Almost all forms of kidney insuffi  ciency have hypertension 
as a hallmar k symptom. In addition, un  controll ed hyper-
ten sion advances the stage of the disease. The mainstay of 
therapy is to keep the blood pressure controlled.

If there is volume overload, diuretics are used to main-
tain the proper fl uid balance. Diuretics enhance the fl ow 
of urine. Clinically,  diuretics interfere with kidney sodium 
reabsorption and reduce extracellular fl uid volume. They 
are commonly used to treat hypertension and edema associ-
ated with heart failur e (HF), nephrotic syndrome, and asci-
tes from cirrhosis of the liver.

Diuretics affect the tubular reabsorption at different 
sites, depending on their type. The general types are:

 n Loop diu retics
 n Thiazid e diuretics
 n Potassium-sp aring diuretics
 n Osmotic diuretics
 n Carbonic anhydrase inhibitors

Common side e ffects of diuretics ar e alterations o  f the  
acid–base balance and e lectrolyte balance.

Hypertensive Nephropathy

Whether the hyper tension is “essential” or of anot her etiol-
ogy, persistent exposure to elevate d blood pressure results 
in increased kidney circulation. The increased kidne  y cir-
culation  leads to e   levated   intraluminal pressure and that    
in turn results in    intrinsic les ions of the kidney arterioles 
(hyaline   arteriolosclerosis). This eventually leads to loss of 
nephron function (nephrosclerosis).

There are two types of nephrosclerosi s. The benign type 
is seen in patien ts who are hypertensive for an ext ended 
p eriod of time, with the blood  pressure above 150/90 
mmHg. The increased blood pressure is found on a rou-
t ine exam, and the patient complains of nonspecifi c symp-
toms (headaches, palpitati   ons). The kidneys  are normal 
or reduced in size, with a los s to the cortical mass. This  
leads to a fi ne granularity, shown by kidney biopsy under 
mic roscopy. Characteristic p athology shows a thic kening  of 
the afferent arte riole walls as a result of the deposition of 
homogenous eosinophilic mat erial (hyaline arteriolosclero-
sis). This is composed of plasma proteins and fats deposited 
in the arterial wall, secondary to injury to the endothelium. 
The narrowing o f the vascular lumen results from conse-
quent ischemic injury to the glomeruli and tubules. Kidney 
disease caused by benign nephrosclerosis may manifest  as 

Clinical Pearls
 n If the patient has diabetes, th e use of an ACEi or 

angiotensin receptor blocker (AR B) will lower the 
GFR, control blood pressur e, and delay the on set 
of CKD.
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the breakdown of triglycerides, such as lipoprotein lipase. 
Approximately 50% of CKD patients have hypertriglyc-
eridemia and 30% have total cholesterol >240 mg/dL.  
Although some studies in patients with CKD show a 
 relation between higher cholesterol levels and mortality, 
other studies have found that low total cholesterol was 
associated with increased mortality. Based upon evidence 
from randomized trials demonstrating that statin therapy 
lowers the risk of CVD events in patients with CKD, it is 
recommended that patients with CKD should initiate statin 
therapy regardless of their total cholesterol level. A goal 
of <100 mg/dL total cholesteral may not be appropriate in 
some patients, as larger doses of statins may be required 
than can be safely tolerated (Kwan, Kronenberg, Beddhu, 
& Cheung, 2007).

The benefit of decreasing serum triglycerides by the 
addition of a fibrate should be weighed against the risks 
of combination statin and fibrate therapy that may lead to 
muscle injury. When treating hypertriglyceridemia the drug 
of choice is gemfibrozil, but statin therapy should be dis-
continued first. In a recent meta-analysis, statin therapy was 
found to decrease all-cause mortality and major atheroscle-
rotic events in CKD patients not on dialysis (Palmer et al., 
2012).

Blood Pressure Management

In keeping with the 2012 international KDIGO guidelines 
for blood pressure management in patients with CKD, 
blood pressure goals should depend upon protein excre-
tion. Though the baseline goal for all hypertensive patients 
should be <140/90 mmHg, in those patients with protein 
excretion 500 to 1,000 mg/d or more the goal should be 
reduced to 130/80 mmHg. If nonproteinuric (<500–1,000 
mg/day) and not diabetic, there is no evidence of renal bene-
fit from lowering the blood pressure below the usual goal of 
<140/90 mmHg. In diabetic kidney disease (DKD) patients 
with proteinuria and established CVD, the recommended 
goal is 130/80 mmHg or less. However, reduction in blood 
pressure to below 120 mmHg systolic is not recommended, 
as patient outcomes are likely to worsen.

ACE inhibitors and ARBs are more effective than other 
antihypertensive drugs in reducing proteinuria, regardless of 
the cause of CKD. The non-dihydropyridine calcium chan-
nel blockers, diltiazem and verapamil, have antiproteinuric 
effects in patients with proteinuria; in comparison, the dihy-
dropyridines, such as amlodipine and nifedipine, have an 
inconstant effect on proteinuria, ranging from an increase 
to little or no effect in protein excretion. Aldosterone antag-
onists such as spironolactone may improve protein excre-
tion when added to an ACE inhibitor and/or ARB; however, 
there is an accompanying risk of elevated potassium that 
renders this combination impractical in the CKD popula-
tion. Other antihypertensive drugs have negligible effect 
on protein excretion. It should be noted that in proteinuric 
patients, the antiproteinuric effect of RAAS inhibitors and 
non-dihydropyridine calcium channel blockers is reduced 
with high salt intake and improved with salt restriction. 

cerebrovascular, and peripheral artery disease. The cor-
nerstone of management is healthy lifestyle modifications, 
which include improvements in dietary decisions, increased 
physical activity, smoking cessation, blood pressure con-
trol, cholesterol management, blood glucose control, and 
the appropriate use of antiplatelet agents, as well as early 
management of nontraditional risk factors in CKD patients 
not on dialysis.

Lifestyle and Dietary Modification

Based on the Dietary Approach to Stop Heart attack 
(DASH) trial, the American Heart Association (AHA) 
recommends a balanced diet with plenty of fruits and 
vegetables, moderate amounts of carbohydrates and low 
quantities of red meats, fats, and sugary drinks. Combined 
with exercise (defined as aerobic activity for 30 minutes 
3 times or more per week), this diet improves blood pres-
sure control, weight management, and cognitive function 
to reduce the incidence of CVD.

Researchers found that vegetarian diets produced less 
amounts of p-cresol sulfate and indoxyl sulfate, both ure-
mic toxins thought to be associated with CVD. Recent 
research has shown that indoxyl sulfate promotes eryptosis 
and subsequent suicidal cell death (Ahmed, Abed, Voelkl, 
& Lang, 2013). Diets high in fiber, both soluble and insol-
uble, were found to be associated with decreased mortality. 
The reduction of sodium intake to ≤2 g/d has been shown 
to positively impact both blood pressure and fluid reten-
tion management. It should be noted that salt substitutes 
contain potassium and should be avoided in CKD patients, 
particularly those on medications such as ACE inhibitors, 
ARBs, and renin inhibitors that may also increase potas-
sium levels.

Dyslipidemia Management

The most common dyslipidemia in CKD is hypertriglyceri-
demia with the total cholesterol being normal or low, pos-
sibly due to malnutrition. The underlying cause is usually 
defective removal due to alteration in circulating triglycer-
ides and decreased activity of specific enzymes involved in 

Traditional and Nontraditional Risk Factors 
of CVD in CKD Patients

TRADITIONAL RISK FACTORS
NONTRADITIONAL RISK 
FACTORS

Smoking
Diabetes
Dyslipidemia
Hypertension
Genetics
Physical inactivity
Older age

Retention of uremic toxins
Anemia
Elevated levels of cytokines
increased calcium intake
Mineral bone disorders
Poor nutrition
increased inflammatory states

CKD, chronic kidney disease; CVD, cardiovascular disease.

TABLE 27.3
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Practice Guidelines, and Clinical Practice Recommendations 
for Diabetes and Chronic Kidney Disease in 2007 (National 
Kidney Foundation, 2007) advise the following approach to 
screening for DKD:

1. Patients with diabetes should be screened annually 
for DKD.

2. Initial screening should commence five years after the 
diagnosis of type 1 diabetes or from initial diagnosis 
of type 2 diabetes.

3. Screening should include measurements of urinary 
ACR in a spot urine sample, measurement of serum 
creatinine, and estimation of GFR.

4. An elevated ACR should be confirmed, in the absence 
of urinary tract infection, with two additional first-
void specimens collected over the next 3 to 6 months.

Microalbuminuria is defined as an ACR between 30 
to 300 mg/g and macroalbuminuria is defined as an ACR 
>300 mg/g. Two out of three samples should fall within the 
microalbuminuric or macroalbuminuric range to confirm 
classification.

In most patients with diabetes, CKD should be attribut-
able to diabetes if:

 n Macroalbuminuria is present
 n Microalbuminuria is present
 n Diabetic retinopathy is present
 n There is type 1 diabetes of at least 10 years’ duration

Other cause(s) of CKD should be considered in the pres-
ence of any of the following:

 n Absence of diabetic retinopathy
 n Low or rapidly decreasing GFR
 n Rapidly increasing proteinuria or nephrotic syndrome
 n Refractory hypertension
 n Presence of active urinary sediment
 n Signs or symptoms of other systemic disease
 n >30% reduction in GFR within 2 to 3 months after 
initiation of an ACE inhibitor or ARB

The initial approach to the management of DKD is to 
initiate lifestyle changes such as dietary and exercise-related 
interventions. In addition to glucose management, patients 
with DKD should be assessed for conditions such as hyper-
tension, dyslipidemia, vascular disease, and smoking. 
Because DM is considered an independent CVD risk factor, 
a more pharmacologically proactive approach may be nec-
essary. Table 27.4 describes the likelihood of DKD based on 
determination of eGFR and albuminuria (National Kidney 
Foundation, 2007).

Additionally, large kidneys on ultrasonography and/
or the presence of diabetic retinopathy or neuropathy 
may support a diagnosis of DKD aside from evidence of 
albuminuria and impaired kidney function. Although the 
presence of diabetic retinopathy correlates well with overt 
nephropathy, the association is not as strong in early DKD 
(Karlberg, Falk, Green, Sjolie, & Grauslund, 2011; Kramer, 
Nguyen, Curhan, & Hsu, 2003).

If a low-salt diet is not feasible, the addition of a diuretic 
may improve the antiproteinuric effect of RAAS inhibitors. 
In patients with proteinuric CKD, a RAAS inhibitor is rec-
ommended as first-line therapy for the treatment of hyper-
tension. In the hypertensive nonproteinuric nondiabetic 
CKD patient with accompanying edema, a diuretic is rec-
ommended for initial management, but as edema declines 
a RAAS inhibitor should be added. In most patients with 
CKD, the risk of hyperkalemia precludes the use of com-
bination therapy with ACE inhibitors and ARBs (KDIGO, 
2012).

Diabetic Kidney Disease

In the United States, 23.6 million or 7.8% of the pop-
ulation have diabetes mellitus (DM), a condition that 
remains the leading cause of CKD (Zimmet, Alberti, & 
Shaw, 2001). ESRD as a result of DM has been estimated 
to be 44% of all new incident cases in the United States 
(Centers for Disease Control and Prevention [CDC], 
2010). Although the overall incidence of ESRD is decreas-
ing, the prevalence of ESRD with DM remains high. In the 
United States and Puerto Rico, the total number of patient 
age >18 years starting treatment for ESRD due to DM 
increased from 32,716 patients in 1996 to 48,712 patients 
in 2006, as reported in the 2012 U.S. Renal Data System 
(USRDS, 2012).

Early screening and identification of DM is facilitated 
through interpretation of a patient’s glycated hemoglobin 
concentration; 5.0% to 5.5% is considered normal, 5.7% 
to 6.4% is considered glucose intolerant, and >6.5% is con-
sidered diagnostic for DM. Although some gender specific 
recommendations exist, glycated hemoglobin is becom-
ing recognized as an effective and accurate diagnostic tool 
(American Diabetes Association, 2014; International Expert 
Committee, 2009; Kumar et al., 2010; Selvin et al., 2011; 
Ziemer et al., 2010).

Criteria and Diagnosis for DKD

The prevalence of diabetic CKD or DKD depends on the 
criteria for determining DKD. In the United States, micro-
albuminuria is found in 43%, and macroalbuminuria in 
8%, of those with a history of diabetes (National Kidney 
Foundation, 2007).

Common risk factors for DKD include:

 n Race
 n Genetic susceptibility
 n Diabetes of longer duration
 n Poor glycemic control
 n Hypertension
 n Advanced age
 n Male sex
 n Elevated uric acid levels

DM in patients with CKD may not always represent 
DKD. The National Kidney Foundation, KDOQI™ Clinical 
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Diabetic retinopathy is usually seen along with DN. The 
appearance of nephrotic syndrome in a patient with DN 
of <10 years’ duration, or in the absence of retinopathy, 
should alert the provider to consider a nondiabetic etiol-
ogy of the kidney disease (El-Asrar, Al-Rubeaan, Al-Amro, 
Moharram, & Kangave, 2001).

The classic (pathognomonic) lesion of DN is nodu-
lar diabetic glomerular sclerosis, frequently termed the 
Kimmelstiel–Wilson lesion. The lesion consists of nodular 
enlargement of the mesangial compartment of the glomeru-
lus. Diffuse glomerular sclerosis is more commonly seen, 
especially when heavy proteinuria is present. Associated 
with this pathology is atherosclerosis of the afferent and 
efferent arterioles. Basement membrane thickening and 
interstitial atrophy can be seen. Recent research suggests a 
connection between nodular glomerular sclerosis and long-
standing cigarette smoking (Nasr & D’Agati, 2007).

Classification of Diabetic Nephropathy

The Research Committee of the Renal Pathology Society 
developed a consensus for the classification of DN without 
distinction between type 1 and type 2 diabetes, as shown 
in Table 27.5. This classification is based on glomerular 
basement thickening, mesangial expansion, the presence of 
Kimmelstiel–Wilson lesions, percentage of sclerosis, and the 
degree to which the sclerotic glomeruli can be attributed to 
diabetes (Tervaert et al., 2010).

Diabetic Nephropathy

The natural history of DN occurs at the onset of the diabe-
tes. The kidneys are usually enlarged from the increased glo-
merular and tubule size. DN may be present as moderately 
increased albuminuria, defined as urinary albumin excre-
tion between 30 and 300 mg/d or between 30 and 300 mg/g 
creatinine on a random urine sample; or severely increased 
albuminuria, defined as urinary albumin excretion above 
300 mg/d or above 300 mg/g creatinine on a random urine 
sample. The beginning of severely increased albuminuria 
marks the slow progressive decline in eGFR that may result 
in ESRD (de Boer et al., 2011).

In type 1 diabetics, proteinuria at the time of diagnosis 
is rare. Its incidence begins to increase 6 to 8 years after the 
diagnosis, with its peak incidence 16 years after diagnosis. 
This figure then decreases to about 1% per year after 30 
years of diabetes. Male diabetics are at an increased risk of 
developing proteinuria. After 16 years, incidence of protein-
uria is 50% greater in men, a pattern that persists even after 
40 years of diabetes. In addition, passage through puberty 
by members of either sex seems to increase the incidence of 
proteinuria. Because it is difficult to establish the exact time 
that hyperglycemia develops in type 2 diabetics, nearly 15% 
of all type 2 patients have proteinuria at the time of diagno-
sis (Parving, Mauer, Fioretto, Rossing, & Ritz, 2011).

DN with proteinuria is the initial presentation in most 
patients, although some diabetics present with hyperten-
sion. Diabetic nephrosclerosis is one of the most significant 
findings of the diabetic renal lesions and one of the most 
frequent causes of ESRD in diabetics. Kidney disease is 
first observed as episodic, asymptomatic proteinuria. Once 
proteinuria develops and the GFR decreases, the remaining 
nephrons attempt to compensate for the loss of function in 
the damaged glomeruli. This compensation is accomplished 
by increasing blood flow (hyperperfusion) to the healthy 
glomeruli, with a concomitant increase in the intraglomeru-
lar pressure. Eventually, progression to a fixed, moderate to 
heavy proteinuria occurs rapidly, about 1 to 2 years after 
the onset of proteinuria. Once proteinuria occurs, a rapid 
fall in the GFR follows. ESRD usually occurs within 5 years. 
The occurrence of hypertension usually parallels that of 
proteinuria (Parving et al., 2011).

Likelihood of DKD-Based Presence of eGFR 
and Albuminuria

eGFR  
(mL/min/ 
1.73 m2)

NORMO- 
ALBUMINURIA 
(ACR <30 mg/g)

MICRO- 
ALBUMINURIA 
(ACR 30–300 
mg/g)

MACRO- 
ALBUMINURIA 
(ACR >300 
mg/g)

>60
30–60
<30

Possible
Unlikely
Unlikely

Possible
Possible
Unlikely

Likely
Likely
Likely

ACR, albumin-to-creatinine ratio; DKD, diabetic kidney disease; eGFR, esti-
mated glomerular filtration rate.
Source: National Kidney Foundation (2007).

TABLE 27.5 Glomerular Classification of DN

CLASS DESCRIPTION INCLUSION CRITERIA

i 
 
 
 
 

iia 
 

 

iib 
 
 
 

iii 
 
 

iV

Mild or nonspecific 
LM changes and 
EM-proven GBM 
thickening

 
 
Mild mesangial 
expansion 
 
 

Severe mesangial 
expansion 
 
 

nodular sclerosis 
(Kimmelstiel–Wilson 
lesion) 

Advanced diabetic 
glomerulosclerosis

Biopsy does not meet any 
criteria for Class ii, iii, 
or iV. GBM >395 nm in 
female and >430 nm in 
male individuals 9 years 
of age or older

Biopsy does not meet 
criteria for Class iii or iV. 
Mild mesangial expansion 
in >25% of the observed 
mesangium

Biopsy does not meet 
criteria for Class iii or 
iV. Severe mesangial 
expansion in >25% of the 
observed mesangium

Biopsy does not meet 
criteria for Class iV. At 
least one convincing 
Kimmelstiel–Wilson lesion

Global glomerular sclerosis 
in >50% of glomeruli 
lesions from i through iii

DN, diabetic nephropathy; EM, electron micrograph; GBM, glomerular base-
ment membrane; LM, light microscopy. 

TABLE 27.4
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microalbuminuria and the progression of microalbuminuria 
to macroalbuminuria (Lewis et al., 2001).

It is believed that ACEis have a selective effect on the 
afferent arteriole of the glomerulus, causing a reduction 
in arteriolar resistance. Allen, Cao, Youssef, Hulthen, and 
Cooper (1997) demonstrated that these beneficial effects 
are related to the blockade of angiotensin II, not bradyki-
nin. These researchers also found similar beneficial effects 
of administering ARBs versus ACEis for renal protection 
(Allen et al., 1997).

Although ACEi and ARB therapy has been shown to 
benefit patients with proteinuric kidney disease, questions 
remain regarding use in later stages of kidney disease, safety 
of combination therapy, and dosing intensity. The emerging 
evidence is that ACEis and ARBs are more effective in indi-
viduals with significant proteinuria. Therefore, the deter-
mination for use in later stages of CKD should be based 
on degree of proteinuria, with dosage of individual agents 
increased to achieve maximal benefits with manageable 
adverse effects such as hyperkalemia.

Kunz et al., in a meta-analysis, demonstrated that 
ACEis and ARBs decreased proteinuria to a similar degree, 
but decreased proteinuria to a greater degree when taken 
together. However, many patients cannot tolerate the com-
bination of these agents, with almost 50% of patients devel-
oping creatinine increases or elevated potassium. Therefore, 
there is only a small subgroup of patients for whom combi-
nation of ACEis and ARBs may be beneficial when weighed 
against the risk of adverse effects. An alternate approach 
may be to increase the dose of the agent best tolerated, 
whether that is an ACEi or an ARB, to the maximal dose. 
Increases beyond maximal dosage did not consistently dem-
onstrate benefit (Kunz, Friedrich, Wolbers, & Mann, 2008).

Aliskiren, the only direct renin inhibitor currently avail-
able, may be beneficial for those patients unable to tolerate 
either ACEis or ARBs. This has given rise to the question 
of whether the combination of these agents may provide 
additional value. The Aliskiren Trial in Type 2 Diabetes 
Using Cardiorenal Endpoints (ALTITUDE) investigated the 
combination of aliskiren with either an ACEi or ARB, but 
was stopped early when it was noted that the active-treat-
ment group experienced an increased incidence of nonfatal 
stroke, renal complications, hyperkalemia, and hypotension 
over 18 to 24 months of follow-up. Therefore, while either 
ACEis, ARB, or aliskiren therapy remains effective in lower-
ing proteinuria, the combination of these agents is not gen-
erally recommended, whereas the combination of ACEis or 
ARBs with aliskiren is contraindicated (St Peter, Odum, & 
Whaley-Connell, 2013).

Aldosterone receptor blockers are yet another approach 
to blockade of the RAAS. These drugs, spironolactone and 
eplerenone, are also referred to as potassium-sparing diuret-
ics and have been shown to be effective in improving out-
comes in non-CKD patients. When used separately or in 
combination with ACEis or ARBs, they have been shown 
to decrease proteinuria. However, given the elevated risk 
of hyperkalemia, the lack of evidence to support a benefit 
of delayed progression of CKD, as well as similar effects 

Glucose Control

Intensive glucose control has been shown to decrease the 
progression of nephropathy, but careful consideration 
should be given to initiating intensive glucose regimens in 
the DKD patient. The findings of three large studies, the 
Action in Diabetes and Vascular Disease (ADVANCE) 
evaluating intensive glucose control (target HbA1c <6.5%), 
the Action to Control Cardiovascular Disease in Diabetes 
(ACCORD) study (target HbA1c <6.0%), and the Veterans 
Administration Diabetes Trial (VADT) study (target HbA1c 
<6.0%) demonstrated no cardiovascular or mortality ben-
efits for lower glucose control, though there was a decreased 
risk of microalbuminuria and macroalbuminuria. However, 
no effect on doubling of serum creatinine or progression of 
CKD was observed. Intensive glucose control was associ-
ated with increased occurrences of hypoglycemia, and DKD 
patients tend to be admitted for reoccurrence of hypoglyce-
mia. In the ADVANCE study, hypoglycemia was associated 
with increased mortality. Dronovalli, Burney, and Bakris 
found that HgbA1C >7.5% were “associated with a higher 
risk of CV events and hospitalizations for CV events and 
infections among those with advance kidney disease.” A 
U-shaped association has been described between mortal-
ity and HbA1C in diabetic patients with HF, there being a 
lower risk of death for patients with less stringent glucose 
control (Dronovalli, Burney, & Bakris, 2009; Duckworth et 
al., 2009; Gerstein et al., 2008; Patel et al., 2008).

The American Diabetic Association position state-
ment recommends a less stringent goal of <7.0% or less 
for people with a history of severe hypoglycemia, limited 
life expectancy, advanced microvascular complications, 
extensive comorbid conditions, and those with longstand-
ing diabetes in whom the general goal is difficult to obtain 
(Inzucchi et al., 2012).

In other words, while tight glucose control is effective 
in preventing the development of microalbuminuria and 
associated nephropathy, caution is advised particularly with 
intensive glucose control in patients with DKD.

Blockade of Renin–Angiotensin System

Blockade of the renin–angiotensin system (RAS) has been a 
mainstay of therapy to control blood pressure and reduce 
the rate of progression of kidney disease, in both diabetic 
and nondiabetic patient. The four major drug mechanisms 
of RAS blockade are:

1. Angiotensin-converting enzyme inhibition (ACEi)
2. Angiotensin receptor blockade (ARB)
3. Direct renin inhibition (DRI)
4. Aldosterone receptor inhibition

RAS blockade as part of a multidrug regimen to lower 
blood pressure in DKD patients does delay progression of 
doubling of serum creatinine, progression of CKD/ESRD, 
and mortality. Though it does not appear to reduce mesan-
gial volume changes in patients with systolic blood pressure 
of 120 mmHg, RAS blockade does reduce the incidence of 



CHAPTER 27: Chronic Kidney Disease      439

usually occurs in the fi fth to sixth decade of life. As the cys-
tic  nephrons increase in size, there is atrophy and fi brosis 
of the associated  kidney tissue. It is thought that the cyst 
fl uid is derived from  glomerular fi ltrate and  transepithelial 
fl uid secretion. Abdominal pain and  hematuria are common 
presenting symptoms. Infected  kidney cysts secondary to 
urinary tract infections are also common. Fifty percent of 
patients have associated hypertension, and this side  effect 
usually precedes the disease. There are no specifi c  labora-
tory values for the diagnosis.

 Ultrasonography is the preferred method for  screen-
ing of    PKD (  Torres,  Harris, &   Pirson, 2007). In children 
age 18 years or younger,  screening is not recommended. In 
adults 18 years or older at 50% risk for the disease,  screen-
ing is recommended in addition to  screening potential living 
related  kidney donors.  Sonographic diagnostic criteria for 
the diagnosis of    ADPKD among at risk individuals are as 
follows:

1. Between 15 and 29 years of age, the presence of at 
least 2 renal cysts (unilateral or bilateral) is suffi cient 
for diagnosis.

2. Between 30 and 59 years, the presence of at least 2 
cysts in each  kidney is required for the diagnosis.

3. For 60 years or older, at least 4 cysts in each  kidney 
are required for the diagnosis.

If the ultrasound is equivocal, then a computed tomog-
raphy scan of the  kidney or genetic testing is recommended 
for a defi nitive diagnosis.

Most patients will not experience a decline in    GFR 
until the fourth decade of life. However, once    GFR begins 
to decline, the average reduction is 4.4 to 5.9 mL/min/yr 
(  Torres &  Harris, 2009). Risk factors that have been iden-
tifi ed for progressive  kidney disease in    ADPKD include 
(    Boertien et al., 2012;   Gabow et al., 1992):

1. Genetic factors (   PKD1 vs.   PKD2)
2. Hypertension
3. Early onset of symptoms including  proteinuria and 

 hematuria
4. Male gender
5. Increased  kidney size ( kidney size is greater with 

   PKD1 mutations)
6. Increased left ventricular mass index
7. Dipstick-detectable  proteinuria
8. Low birth weight
9. Decreased renal blood fl ow

10. Increased urinary sodium excretion
11. Increased   LDL cholesterol
12. Increased plasma  copeptin (surrogate marker for 

vasopressin)

The general treatment of patients with    ADPKD is rela-
tively  nonspecifi c, but is geared toward supportive care and 
 management of  comorbid conditions, such as  blood pres-
sure control, dietary protein restriction, a low-salt  diet, and 
 use of  statins that may prevent progression of disease and 
reduce  cardiovascular mortality. Other therapy includes 
pain control, bed rest during gross  hematuria, and treat-
ment of infection.

being achieved with the addition of a loop diuretic,  aldo-
sterone receptor blockers are not recommended in the   CKD 
population.

In addition, the   American Diabetes Association (ADA), 
  AHA, and    NKF recommend the  use of    ACEis and    ARBs in 
   DKD patients as a fi rst choice to control hypertension and 
prevent nephropathy, as a fi rst choice in   HF patients with 
 left ventricular systolic dysfunction (   LVSD), and for initial 
control of hypertension in    CKD patients.

 Polycystic kidney disease (   PKD) is a disorder that results 
from the formation and enlargement of cysts in the kidneys 
and usually leads to   CKD. Inherited as an  autosomal domi-
nant trait (   ADPKD), approximately 85% of families have 
an abnormality on chromosome 16 (   PKD locus 1). The 
remaining patients have an abnormality linked to chromo-
some 4 (   PKD locus 2).   PKD affects both children and adults 
and is one of the leading causes of    ESRD. Virtually every-
one with these traits will have some cystic changes, but not 
all affected persons will progress to  kidney failure. By age 
50 years, about 25% of those affected may develop    ESRD 
 (  Hateboer et al., 1999).

Cysts are the most common structural abnormality 
encountered in the adult  kidney. Nearly all  kidney cysts are 
derived from  nephrons or collecting-duct elements. They 
begin as  hair-sized structures, enlarging to several centi-
meters in diameter and containing several hundred millili-
ters of fl uid. Generalized cystic diseases are characterized 
by cysts spread throughout the renal cortex and medulla 
of one or both kidneys. In   PKD, cysts are scattered, bilater-
ally, throughout the  kidney and vary in size from several 
millimeters to several centimeters. Most cysts are fi lled with 
 straw-yellow fl uid resembling urine. Blood is also found in 
some cysts. The cysts originate in all segments of the    neph-
ron ( Bowman’s capsule, proximal tubule, loop of   Henle, 
distal tubule, collecting tubule, and the papillary collecting 
duct) and are lined with  single-cell epithelium.

Clinical symptoms of  hematuria,  polyuria, hyperten-
sion, and abdominal pain rarely occur in persons younger 
than 20 to 25 years.  Nonspecifi c, dull lumbar pain is usually 
the most frequent symptom. This usually occurs when the 
kidneys are large enough to be palpable on the abdominal 
exam. Sharp localized pain can occur from cystic rupture. 
By urine dipstick,  microhematuria without   RBC  casts can 
be noted. Hypertension usually occurs at an early stage of 
   PKD.  Nocturia is present at diagnosis, and most patients 
show impaired salt conservation. Urinary tract infec-
tions and  pyelonephritis are common  complications.  CKD 

Clinical Pearls
 n Given the risk of  hyperkalemia and reversible 

 acute  kidney injury in patients with  renal artery 
 stenosis, it is strongly recommended that both 
 serum  creatinine and potassium levels be moni-
tored during therapy.
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MRPs are associated with significant morbidity, mor-
tality, and cost. A U.S. study conducted by Nelson et al. 
showed MRPs to be implicated in 16.1% of all hospital 
admissions to an internal medicine ward. This study showed 
that almost 50% of admissions could potentially have been 
avoided (Nelson & Talbert, 1996). Another study  found 
that among those admitted to the hospital, >18% of patient 
deaths in the internal medicine ward can be attributed to 
one or more drugs (Harchowal, 1997). The cost of MRPs to 
the health care system is estimated to be in excess of $177 
billion (Ernst & Grizzle, 2001).

Patients with CKD are at high risk for MRPs, with most 
exhibiting risk factors associated with the presence of MRPs 
that include:

1. More than 3 concurrent disease states
2. Medication regimen changed 4 or more times during 

the past 12 months
3. Taking 5 or more medications

Other treatment modalities may include vasopressin 
receptor antagonists, increased fluid intake, maximal inhi-
bition of the RAAS, use of mammalian target of rapamycin 
(mTOR) inhibitors, and prevention of early urinary tract 
infections and kidney stones, with nephrectomy reserved for 
persistent gross hematuria.

 n MEDICATION SAFETY AND DOSING

Medication Safety

Medication safety is of major concern in CKD patients and 
can be improved by identifying and resolving existing or 
potential medication-related problems (MRPs). To assist 
with stratification and identification of specific causes of 
medication safety issues, MRPs are classified into nine cat-
egories as shown in Table 27.6.

MEDICATION-RELATED PROBLEM 
(ABBREVIATION) DESCRIPTION EXAMPLE(S)

indication without drug therapy (iWD) Patient is not receiving medication therapy for 
a diagnosed medical condition

A patient with an elevated LDL level is not tak-
ing a lipid-lowering medication

Drug use without indication (DWi) Use of a medication without a medically valid 
indication

Failure to discontinue diuretic therapy in an 
anuric patient

improper drug selection (iDS) Medication of choice is not being utilized initiating a calcium-based phosphate binder in 
a hypercalcemic hemodialysis patient

Subtherapeutic dosage (UD) Patient has a medical problem that is being 
treated with too little of the correct 
medication

A hemodialysis patient continues to receive 
the same dose of sevelamer carbonate 
despite serum phosphorus levels of 6.3 and 
6.5 mg/dL on the last 2 measurements

Overdose (OD) Patient has a medical problem that is being 
treated with too much of the correct 
medication

not adjusting the dose of renally cleared 
medications in patients with CKD

Adverse drug reaction (ADR) Drug effects that are unwanted, unpleasant, 
or harmful

nonproductive cough associated with ACE 
inhibitor therapy

Rhabdomyolysis resulting from statin use
Drug interaction (Di) negative effects of drug–drug, drug–disease, 

or drug–food interaction
Calcium acetate chelating a fluoroquinolone 

resulting in decreased bioavailability
nSAiD use in CKD
Excessive consumption of foods high in vita-

min K decreasing the efficacy of warfarin
Failure to receive drug (FRD) Patient is not receiving prescribed 

medication(s)
nonadherence to medication regimen
Medication is not accessible (e.g., nonformu-

lary medication)
inability to pay for medication (e.g., patient 

does not have prescription insurance, 
patient cannot afford medication)

inappropriate laboratory monitoring (LAB) Patient is not receiving appropriate laboratory 
tests to adequately monitor medication 
therapy or determine if comorbid conditions 
are being treated properly

Failure to continually monitor inR during 
warfarin therapy

High cardiovascular risk patient without a 
recent fasting lipid profile

TABLE 27.6 Classification of Medication-Related Problems

ACE, angiotensin-converting enzyme; CKD, chronic kidney disease; INR, international normalized ratio; LDL, low-density lipoprotein; NSAID, nonsteroidal 
 anti-inflammatory drug.
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4. Appropriate and safe medications:
Patient education regarding the medication out-
comes is paramount. Assess and develop the patient’s 
knowledge of the drug’s indication, expectations of 
therapy, adverse effects, and how to monitor high-
risk drugs such as insulin and warfarin. Understand 
the patient’s habits, such as drug storage and methods 
of administration, particularly with injectables and 
dosing. Some medications that are used safely in the 
general population may be unsafe in CKD patients 
(see Table 27.7) if used singularly or in combination 
with other drugs. The reasons for this may be due to 
the pharmacokinetic differences (see the “Medication 
Dosing” section) or pharmacodynamics issues related 
to uremia.

Medication Dosing

In 1976, Cockcroft and Gault (CG) presented their simple 
yet elegant equation to estimate renal function utilizing cre-
atinine clearance. Though many other equations were devel-
oped, the CG equation remained pivotal for the next 25 years 
(Cockcroft & Gault, 1976). In 1999, Levey, Stevens, and 
Schwartz proposed the MDRD equation. Several versions of 
this equation are available, including six- and four-variable 
forms, utilizing age, gender, race, and serum creatinine. The 
challenges for establishing renal dosing guidelines are many, 
such as CKD/ESRD patients being systematically excluded 
from studies, technological advances in dialysis, patient vari-
ability, and lack of funding (Levey et al., 1999).

While it is common to focus drug dosing on renal clear-
ance, it is important to remember that nonrenal pathways 
also affect drug clearance. Dreisbach reminds us that ure-
mic toxins reduce liver CYP 450 metabolism and protein 
binding in a way that adversely affects drug metabolism and 
transport (Dreisbach, 2009).

As a general rule, if >30% of a drug is eliminated 
unchanged in the urine, then significant accumulation is 
likely to occur, thus requiring dose adjustment. In addition, 
the presence of uremic toxins decreases protein binding, 
whereas low albumin can significantly increase free drug 
levels, particularly of those drugs that are >90% protein 
bound. A good example of a drug with which changes in 
concentration of albumin may significantly alter free drug 
levels is phenytoin. If a reported phenytoin level of 2 mg/
dL corresponds to an albumin level of 2 g/dL, the actual 
phenytoin level can be as much as 30 mg/dL. With a thera-
peutic range of 10–20 mg/dL, this represents a potentially 
toxic drug level.

The volume of distribution (VD) of a drug provides an 
understanding of where the drug concentrates in the body. For 
example, if most of the drug is found in plasma, then the VD 
is small and the drug may be removed significantly by dialysis. 
In contrast, if the drug resides mostly in tissues, then the VD is 
large and may not be removed to a significant degree.

Half-life gives us an understanding of how long it takes 
for a drug to reach half its plateau concentration, where 
90% is removed in 3.3 half-lives. However, half-life varies 

4. More than 12 doses per day
5. History of nonadherence
6. Taking drugs that require therapeutic monitoring
7. Presence of kidney disease or diabetes as a chronic 

condition

The typical patient with CKD has nearly all of these risk 
factors because such patients are highly complex medically, 
with several concurrent comorbidities requiring the use of 
numerous medications. Patients with CKD stages 3 and 4 
are prescribed approximately 6 to 8 medications, and CKD 
stage 5 patients are prescribed approximately 12 different 
medications (10 medications taken at home and two medi-
cations administered at the dialysis center). These medica-
tions require frequent monitoring and dose adjustment to 
treat, on average, five to six chronic medical conditions. 
Patients with CKD have been reported to be nonadherent 
with several medications that are commonly prescribed in 
this population (Manley et al., 2003).

The recommended approach to managing the medica-
tion regimen of a CKD patient is a fourfold strategy:

1. Access to medications:
Investigate and resolve issues affecting the patient’s 
access to medications. Holley and colleagues (2006) 
showed that the three major issues regarding access 
are transportation, cost, and availability of renal-spe-
cific medications on a formulary. In addition, exam-
ine the patient’s activities of daily living to ensure that 
the patient is capable of self-administration or has the 
support needed for these tasks.

2. Medication reconciliation:
Promote strategies to improve communication of 
medication data between all health care prescribers, 
such as ensuring that medication lists are updated in 
medical records and the accessibility of a complete 
patient medication list that includes the medica-
tion name, dose, route, time to be taken, indica-
tion, duration of therapy allergies, and prescriber 
information.

3. Adherence over time to medications:
Frequently engage patients on their medication usage 
habits and assess whether they are adherent to the 
medication regimen, utilizing both interviews and 
assessment of laboratory data. The average CKD/
ESRD patient may be required to take as many as 
28 pills per day (not including injectables such as 
insulin); therefore, it is important to approach these 
patients with sensitivity and be creative in providing 
solutions. A proven approach is to simplify the regi-
men as much as possible while keeping to the required 
dosing. Combination pills are useful, but beware of 
long-acting medication combinations.

Persistent adherence should also be exam-
ined, as most CKD/ESRD patients will need to take 
medications on a chronic basis to realize benefits. 
Hypertension, diabetes, and hyper cholesterolemia 
are examples of conditions that require long-term 
treatment for benefits to be realized.
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medication or change in dose affects the entire medication 
regimen, including OTC and alternative medicine therapies. 
Once the decision to add a drug at a specific dose and fre-
quency is made, then a feasible plan to monitor this new 
therapy is needed.

Do not assume that the MDRD and CG equations are 
interchangeable. Although the use of standardized serum 
creatinine assay improves concordance, it is still recom-
mended to use the CG equation, because most Food and 
Drug Administration (FDA)-approved drugs were developed 
using the CG equation for dosing guidelines. The MDRD 

with respect to both VD and clearance (CL) and is there-
fore proportional to the patient’s overall clinical condition. 
Finally, it is important to consider both the drug and its 
active metabolites, as in the case of meperidine, where the 
metabolite nor-meperidine is eliminated renally and may 
accumulate in the CKD patient resulting in adverse effects.

The general approach to drug dosing in CKD is to assess 
the degree of renal impairment and other factors affecting 
the elimination of the drug, as discussed earlier. Access exist-
ing literature or expertise where available to obtain dosing 
guidelines while considering how the addition of this new 

MEDICATION

CLASS INDICATION DOSING CONSIDERATIONGENERIC
BRAND OR 
OTHER NAME

Acetazolamide none Carbonic anhydrase 
inhibitor

Edema, epilepsy, 
glaucoma

Contraindicated if CrCl <10 mL/min

Amiloride Midamor Diuretic Hypertension increased risk of hyperkalemia
Anisindione Miradon Anticoagulant Anticoagulation increased risk of bleeding
Baclofen Gablofen, 

Kemstro
Muscle relaxant Spasticity Risk of accumulation may result in 

elevated CnS side effects
Bendroflumethiazide Bendrofluazide Thiazide diuretic Hypertension May cause gout, electrolyte imbalance
Chlorothiazide Diuril Thiazide diuretic Hypertension May cause gout, electrolyte imbalance, 

should not be used in anuric patients
Chlorpropamide Diabinase Sulfonylurea Diabetes mellitus Long half-life increases risk of overdose
Chlorthalidone Thalitone Monosulfamyl 

diuretic
Hypertension May cause gout, diabetes, electrolyte 

imbalance
Demeclocycline Demecline Tetracycline antibiotic Susceptible infections nephrotoxicity has been reported
Dofetilide Tikosyn Antiarrhythmic agent Arrhythmia Contraindicated if CrCl <10 mL/min
Fenofibrate Tricor Antilipemic agent Dyslipidemia if CrCl ≤30 mL/min or GFR <30 mL/

min/1.73 m2, use is contraindicated.
Hydrochlorothiazide Microzide Thiazide diuretic Hypertension, edema not effective if CrCl ≤30 mL/min
indapamide Lozide Thiazide diuretic Hypertension, edema if CrCl ≤30 mL/min, then increased risk of 

ADR
Ketorolac Toradol nSAiD Pain Contraindicated in moderate to severe CKD
Meperidine Demerol Opioid analgesic Pain Long half-life increases risk of overdose
Metformin Glucophage, 

Fortamet
Biguanide Diabetes mellitus Contraindicated if serum creatinine ≥1.5 

mg/dL in males or ≥1.4 mg/dL in  
females

Methenamine Hiprex, Urex Antibiotic UTi Contraindicated in CKD

Metolazone Zaroxolyn Thiazide diuretic Hypertension, edema not effective if CrCl ≤30 mL/min; may 
accumulate

nicardipine Cardene Calcium channel 
blocker

Hypertension, angina Slow titration to effect is warranted

nitrofurantoin Macrobid, 
Macrodantin

Antibiotic UTi Use contraindicated when CrCl  
<60 mL/min

Probenecid Benuryl Uricosuric agent Gout Avoid use if CrCl ≤30 mL/min;
Ribavirin Rebetol Antiviral agent Hepatitis C 

monoinfection
 contraindicated if CrCl <50 mL/min

Sucralfate Carafate Antacid Duodenal ulcer Do not use in CKD/ESRD; aluminum in 
formulation may accumulate

Tolazamide none Sulfonylurea Diabetes mellitus Active metabolites increase risk of ADR

TABLE 27.7 Medications to Avoid in CKD

ADR, adverse drug reaction; CKD, chronic kidney disease; CrCl, creatinine clearance; NSAID, nonsteroidal anti-inflammatory drug.
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based on clinical guidelines may be incorporated into these 
systems.

With age, muscle mass may decline, leading to creati-
nine fluctuations that may result in GFR estimation errors. 
Correspondingly, fatty tissues increase with age, and this 
increase in VD for lipid-soluble drugs can cause prolonged 
half-lives and duration of action of drugs such as diazepam 
and clonazepam.

In general, when determining the correct dose for an 
elderly patient, considerations should include potential 
drug interaction, frailty, and cognitive issues. Use low initial 
doses, titrate doses slowly, avoid drugs with anticholinergic 
activity, and choose older drugs with known PK profiles.

Both the MDRD and CG were less accurate at esti-
mating GFR in transplant patients. Drug dosing should be 
guided by close monitoring for efficacy and avoidance of 
untoward effects in these patients.

Other drug characteristics, such as formulation (solid 
or liquid); route (intravenous, intramuscular, or enteral); 
size of pill; tablet or capsule; shape, color, and selection 
of dose; and frequency are important considerations when 
developing a medication regimen for the CKD patient. The 
average CKD patient utilizes >12 different drugs, at >20 
doses per day; uses more than 2 pharmacies; and has as 
many as 4 prescribers that manage >5 comorbid condi-
tions. Therefore the complexity of the typical medication 
regimen of a CKD/ESRD patient is astounding. When 
over-the-counter (OTC) products are added, the medi-
cation regimen becomes more complicated. Safety is of 
paramount importance. Frequent medication reconcili-
ation and review, dose adjustments, use of combination 
medications including drugs with multiple indications, and 
the use of generics where possible are some strategies to 
improve safety, adherence, and reduce costs.

Drug monitoring should include monitoring of both lab-
oratory data and adverse effects. For example, pain medica-
tion may mask the early signs of myopathy due to statin use 
or may increase the risk of falls and constipation.

Consideration in the Geriatric CKD Patient

According to the USRDS, the median age of the preva-
lent ESRD population is nearly 59 years. However, 16% 
are older than 75 years, and about 8% are older than 80 
years. Mortality in the ESRD frail and elderly popula-
tion is reported to be three times greater at 1 year than 
in the  nonfrail in an otherwise matched group (Johansen, 
Chertow, Jin, & Kutner, 2007).

ESRD patients are prescribed a complex medication 
regimen (see preceding section on medication dosing). This 
increased pill burden, combined with age-related pharma-
cokinetic and pharmacodynamic changes, places elders at 
high risk for medication-related problems and significantly 
affects morbidity, mortality, and costs.

Further complicating safe medication self-administra-
tion are the normal afflictions of increasing age, such as 
vision and hearing impairment, loss of digital dexterity, and 
loss of cognitive function.

equation may result in overestimation of renal function in 
the elderly. Also, because the CG equation may underesti-
mate GFR in the obese patient, it is recommended to use 
adjusted ideal body weight (IBW) when utilizing the CG 
equation to estimate creatinine clearance (CrCL) in obese 
patients. Table 27.8 presents several equations that are used 
to estimate renal function and patient body weight.

It is helpful to appreciate the therapeutic drug index and 
hence the margin of safety with the use of specific drugs. For 
example, drugs such as digoxin have a narrow therapeutic 
index, and therefore small deviations in dosage will result 
in either a subtherapeutic or supratherapeutic effect or pos-
sibly an adverse drug event.

It is important to understand that the pharmacokinet-
ics (PK) of a drug does not always govern the pharmaco-
dynamics (PD). Pharmacokinetics is the action of the body, 
and in ESRD patients, the dialysis prescription, on the drug, 
whereas PD is the action of the drug on the body. Therefore, 
is useful to know the mechanism of action of some drugs 
and dose accordingly; for example, doubling the dose of 
warfarin will not double the international normalized ratio 
(INR), but instead will most likely triple this value. The INR 
value is a standardized prothrombin time that describes the 
time to stop bleeding. Other examples are phenytoin levels, 
which are independently affected by the degree of protein 
binding and albumin level; and omeprazole, which is com-
pletely eliminated in 5 to 6 hours while its effects remain for 
24 hours.

Many drug dosing errors are simply the result of fail-
ure to consult the appropriate references. Package inserts 
provide easy access to manufacture dosing guidelines and 
are also available online. With the advent of computerized 
prescription order entry (CPOE) and electronic medical 
administration records (eMAR), dosing recommendations 

Cockcroft and Gault (CG) CrCl (mL/min) = [(140 − age) 
× iBW]/72 × SCr × (0.85 if 
female)

Modification of Diet in Renal 
Disease (MDRD)

GFR (mL/min/1.73 m2) = 186 
× SCr−1.154 × age × (0.74 
if female) × (1.2 if African 
American)

Modification of Diet in Renal 
Disease (MDRD) updated for 
standardized serum creati-
nine assay

GFR (mL/min/1.73 m2) = 175 × 
186 × SCr−1.154 × age × (0.74 
if female) × (1.2 if African 
American)

ideal body weight (iBW) iBW (Kg) = 50 + (2.3 × inches 
over 5 feet in men)

iBW (Kg) = 45 + (2.3 × inches 
over 5 feet in men)

Adjusted body weight (ABW) ABW (Kg) = (ABW − iBW) × 
0.3 + iBW

Equations for Estimating Creatinine 
Clearance, Glomerular Filtration Rate,  
and Body Weight

CrCl, creatinine clearance; GFR, glomerular filtration rate; SCr, serum 
creatinine.

TABLE 27.8



444      UniT Vi: Genitourinary Conditions

nephropathy. Functional and structural studies. Diabetes, 46(10), 
1612–1618.

American Diabetes Association. (2014). Diagnosis and classification of 
diabetes mellitus. Diabetes Care, 37(1 Suppl), S81–S90.

Boertien, W. E., Meijer, E., Zittema, D., van Dijk, M. A., Rabelink, T. 
J., Breuning, M. H., … Gansevoort, R. T. (2012). Copeptin, a sur-
rogate marker for vasopressin, is associated with kidney function 
decline in subjects with autosomal dominant polycystic kidney dis-
ease. Nephrology, Dialysis, Transplantation, 27(11), 4131–4137.

Centers for Disease Control and Prevention (CDC). (2010). Incidence of 
end stage renal disease attributed to diabetes among persons with diag-
nosed diabetes—United States and Puerto Rico, 1996–2007. MMWR 
Morbidity and Mortality Weekly Report, 59, 1361–1366.

Cockcroft, D. W., & Gault, M. H. (1976). Prediction of creatinine clear-
ance from serum creatinine. Nephron, 16(1), 31–41.

Coresh, J., Selvin, E., Stevens, L. A., Manzi, J., Kusek, J. W., Eggers, P., … 
Levey, A. S. (2007). Prevalence of chronic kidney disease in the United 
States. JAMA, 298, 2038–2047.

Dalrymple, L. S., Katz, R., Kestenbaum, B., Shlipak, M. G., Sarnak, M. J., 
Stehman-Breen, C., … Fried, L. (2011). Chronic kidney disease and 
the risk of end stage renal disease versus death. Journal of General 
Internal Medicine, 26(4), 379–385.

de Boer, I. H., Rue, T. C., Cleary, P. A., Lachin, J. M., Molitch, M. E., 
Steffes, M. W., … Nathan, D. M.; Diabetes Control and Complications 
Trial/Epidemiology of Diabetes Interventions and Complications 
Study Research Group. (2011). Long-term renal outcomes of patients 
with type 1 diabetes mellitus and microalbuminuria: An analysis 
of the Diabetes Control and Complications Trial/Epidemiology of 
Diabetes Interventions and Complications cohort. Archives of Internal 
Medicine, 171(5), 412–420.

Dreisbach, A. W. (2009). The influence of chronic renal failure on drug 
metabolism and transport. Clinical Pharmacology and Therapeutics, 
86(5), 553–556.

Dronovalli, S., Burney, B. O., & Bakris, G. L. (2009). Glycemic control 
and cardiovascular disease in chronic kidney disease. Current Diabetes 
Reports, 9(3), 243–248.

Duckworth, W., Abraira, C., Moritz, T., Reda, D., Emanuele, N., Reaven, 
P. D., … Huang, G. D.; VADT Investigators. (2009). Glucose con-
trol and vascular complications in veterans with type 2 diabetes. New 
England Journal of Medicine, 360(2), 129–139.

El-Asrar, A. M., Al-Rubeaan, K. A., Al-Amro, S. A., Moharram, O. A., 
& Kangave, D. (2001). Retinopathy as a predictor of other diabetic 
complications. International Ophthalmology, 24(1), 1–11.

Ernst, F. R., & Grizzle, A. J. (2001). Drug-related morbidity and mor-
tality: Updating the cost-of-illness model. Journal of the American 
Pharmaceutical Association, 41(2), 192–199.

Gabow, P. A., Johnson, A. M., Kaehny, W. D., Kimberling, W. J., Lezotte, 
D. C., Duley, I. T., & Jones, R. H. (1992). Factors affecting the pro-
gression of renal disease in autosomal-dominant polycystic kidney dis-
ease. Kidney International, 41(5), 1311–1319.

Gerstein, H. C., Miller, M. E., Byington, R. P., Goff, D. C., Jr., Bigger, 
J. T., Buse, J. B., … Friedewald, W. T. (2008). Action to Control 
Cardiovascular Risk in Diabetes Study Group: Effects of intensive glu-
cose lowering in type 2 diabetes. New England Journal of Medicine, 
358(24), 2545–2559.

Harchowal, J. T. (1997). Drug-related problems on a renal unit. British 
Journal of Renal Medicine, 2, 22–24.

Hateboer, N., van Dijk, M. A., Bogdanova, N., Coto, E., Saggar-Malik, A. 
K., San Millan, J. L., … Ravine, D. (1999). Comparison of phenotypes 
of polycystic kidney disease types 1 and 2. European PKD1-PKD2 
Study Group. Lancet, 353(9147), 103–107.

Holley, J. L., & DeVore, C. C. (2006). Why all prescribed medications are 
not taken: results from a survey of chronic dialysis patients. Advances 
in Peritoneal Dialysis, 22, 162–166.

International Expert Committee. (2009). International Expert Committee 
report on the role of the A1C assay in the diagnosis of diabetes. 
Diabetes Care, 32, 1327–1334.

Inzucchi, S. E., Bergenstal, R. M., Buse, J. B., Diamant, M., Ferrannini, 
E., Nauck, M., … Matthews, D. R. (2012). Management of 

Polypharmacy may also result from the care of mul-
tiple physicians and prescribers who are often unaware of 
each other’s interventions. Medication side and adverse 
effects may be overlooked or instead attributed to ‘‘old 
age’’ or a symptom of the medical condition being treated. 
Although more patients older than 65 years now have 
access to medication coverage with Medicare Part-D pro-
grams, navigating these formularies and acquiring medi-
cations remain a challenge for many elderly patients, 
whether hindrances arise from transportation issues or 
required co-pays (among other factors). Frequent emer-
gency room visits and hospitalizations are often a result of 
MRP. Furthermore, rehospitalization is often due in part 
to inadequate postdischarge medication counseling and 
medication list reconciliation, including provider notifica-
tion of medication use changes.

Because of these issues, MRPs are quite common in 
elders. Also, MRPs are responsible for falls, constipation, 
urinary incontinence, mental confusion, dermatological 
problems, poor nutrition, and so on.

Since 1974, the federal government has mandated drug 
therapy services for nursing home residents, and more 
recently, the Medicare Prescription Drug, Improvement 
and Modernization Act of 2003 requires that all Part-D 
sponsors have in place a drug utilization management pro-
gram. Medication therapy management (MTM) services 
such as these may be of particular benefit to elderly patients 
with renal disease. The key to improving care for elderly 
patients with ESRD is to realize that they are frail, and 
deserve the same evaluations for potential interventions as 
those without kidney disease (Katsikas, Nelson, Bacchus, & 
Nissenson, 2009).
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N  ephrotic and N ephritic
Renal D isease

Hillary Wall, P  harmD

G  lomerular disease is the third largest cause of chronic 
renal insuffi ciency in the U nited States. The U.S. Renal Data 
System (USRDS) reports that g   lomerular nephritis contin-
ues to be the third leading cause of e nd-stage renal failure 
(USRDS, 2012). G  lomerular diseases are similar in that 
t hey are all related to abnormalities within the g lomeru-
lus. However, the g lomerulopathies constitute a somewhat 
diverse group of disorders in terms of p revention, presenta-
tion, prognosis, and t reatment (L  ewis & N eilson, 2011). 
Although g   lomerular diseases often ultimately require r enal 
b iopsy for diagnosis, careful evaluation of a patient’s his-
tory, family history, physical examination, c linical labora-
tory results, renal imaging, serology, urinalysis, and age 
may allow the provider to narrow the diagnosis signifi -
cantly. This chapter is intended to give an overview of g   lo-
merular disease. Should the p rimary care provider (P  CP) 
fi nd that he or she is managing a patient with g   lomerular 
disease, it would be prudent to refer that patient to a spe-
cialist in n ephrology.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

A c omprehensive review of the anatomy and p hysiology of 
the kidney appears in the c hapters on acute and c hronic kid-
ney disease (Chapters 26 and 27).

The g lomerulopathies are often confusing in that t hey 
may be grouped according to their histology, cause, presen-
tation, t ype of u rinary sediment, or some combination of 
all of these (L  ewis & N eilson, 2011). G lomerulopathies are 
categorized as primary or secondary. Primary g lomerulop-
athies originate in the g lomeruli of the kidney. Secondary 
g lomerulopathies are a consequence or complication of a 
systemic disease (T able 28.1).

The strong association of primary g lomerulopathies 
with certain diseases suggests that some are in fact systemic 
diseases that are limited to the kidney. H istologically, 
the patterns observed in the kidney generally cannot 
differentiate primary from secondary g lomerulopathies. 

Ultimately, the diagnosis of any given kidney disease relies 
on the amalgamation of histology (l ight, i mmunofl uorescent, 
electron), serology, c linical presentation, and genetics.

G  lomerular disease may also be assigned to a n ephrotic 
or nephritic category, based primarily on urinary fi ndings. 
This chapter discusses the more common c auses (both pri-
mary and secondary) of n ephrotic and nephritic g   lomerular 
disease.

 n M INIMAL C HANGE D ISEASE OR N  IL D ISEASE

M inimal change disease (MCD) accounts for about 10% to 
15% of all cases of n ephrotic syndrome in adults, 90% in 
children less than 10 years of age, and 70% in greater than 
10 years (L  ewis & N eilson, 2011). Light microscopy reveals 
normal or minimal changes in the m esangial cell prolifera-
tion. I mmunofl uorescence studies do not reveal antibody 
deposits. Electron microscopy shows loss of foot processes 
on visceral epithelial tissue. M  CD is likely a disorder of 
T cells, which produce a cytokine that injures the p odo-
cyte and the capillary in the g lomerular tissue (L  ewis & 
N eilson, 2011). Most of the cases are idiopathic in origin. 
Some occurrences are attributed to drugs, including n onste-
roidal a nti-infl ammatory drugs (in particular f enoprofen), 
lithium, t iopronin, a mpicillin, r ifampin, b isphosphonates, 
and interferon (L   oh & C ohen, 2009). Malignancy, in par-
ticular H odgkin’s lymphoma, has also been associated with 
M CD. The tumor is thought to produce cytokines that are 
lethal to the g  lomerular epithelial cells. Secondary M CD 
responds well to removal of the cause or t reatment of the 
underlying disease.

Usually patients with M CD present with edema and p ro-
teinuria in the n  ephritic range (>3.5 g/d), though renal function 
is usually within normal range. Symptoms develop quickly. 
Hypertension is noted in about 30% of adults with M   CD, but 
is seen in only 15% of children, who may even present with 
hypotension. Other symptoms include a scites, pleural effusions, 
peritonitis, hypercholesterolemia, and t hromboembolism. 

C H A P T E R 28
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Prior to the use of corticosteroids, infections were the primary 
cause of death in patients with MCD. Most patients improve 
with use of the corticosteroids prednisone or prednisolone 
orally as a single daily dose of 1 mg/kg (maximum of 80 mg) 
or alternate-day single dose of 2 mg/kg (maximum dose of 
120 mg) for a minimum of 4 weeks if complete remission is 
observed and up to 16 weeks if remission is not seen. The dose 
should then be tapered slowly over 6 months. In patients with 
frequently relapsing MCD, and those who are steroid depen-
dent or intolerant to corticosteroids, cyclophosphamide or the 
calcineurin inhibitors may be used (KDIGO, 2012). Although 
relapse is common, overall the prognosis for patients with 
MCD is good. Progression to end-stage renal disease (ESRD) 
is unusual (Lewis & Neilson, 2011).

 n MEMBRANOUS GLOMERULONEPHRITIS  
(OR NEPHROPATHY)

Membranous nephropathy (MN) is the most common cause 
of nephrotic syndrome in Caucasian adults. The majority 
of cases diagnosed are idiopathic, although cases associated 
with hepatitis B infections, malignancy, systemic lupus ery-
thematosus, and drugs (such as penicillamine and gold) have 
been reported (Lewis & Neilson, 2011). The pathology is 
thought to be related to antibodies to a podocyte protein. 
Light microscopy may reveal thickened glomerular base-
ment membranes. Immunofluorescent microscopy shows 
deposits of IgG and sometimes C3. Electron microscopy 
displays thick densities on the capillary loops and efface-
ment on the podocyte (Adler & Salant, 2003). MN affects 
more males than females, and is most likely to occur in the 
fourth to fifth decades of life. Clinically, most patients pres-
ent with edema and nephrotic-range proteinuria. Hematuria 
is seen in about half of patients. Mild hypertension may be 
noted in some patients. Increased plasma creatinine con-
centrations are seen in patients with advanced disease, and 

these patients are also more likely to have hypertension. 
Hypercoagulopathy is a recognized complication of all the 
nephropathies, but the risk is increased in MN (Couser & 
Cattran, 2010; Lewis & Neilson, 2011).

The natural history of MN is variable. It is estimated that 
25% to 50% of patients presenting with nephrotic syndrome 
will develop ESRD within 10 to 15 years from diagnosis. 
Other patients have a very benign course, characterized by 
spontaneous remissions. As with most of the glomerulopa-
thies, long-term studies on outcome and progression to kid-
ney disease are limited. The variability in the natural course 
of the disease makes the evaluation and selection of therapy 
both difficult and controversial (Couser & Cattran, 2010). 
Factors that are associated with increased risk of progression 
to ESRD include male gender, age >50 years, proteinuria >8 
g/d, increased plasma creatinine at the time of presentation, 
interstitial fibrosis seen on biopsy, and hypertension (Couser 
& Cattran, 2010). Conventional treatment is focused on 
management of blood pressure (BP), proteinuria, edema, 
and hyperlipidemia. Patients at high risk for developing pro-
gressive kidney disease may benefit from a 6-month course 
of a combination of corticosteroids and an oral alkylating 
agent (Couser & Cattran, 2010; KDIGO, 2012).

 n FOCAL SEGMENTAL GLOMERULOSCLEROSIS

Focal segmental glomerulosclerosis (FSGS) is notable for 
scarring or sclerosing of the glomeruli. “Focal” refers to 
the fact that not all the glomeruli are involved. It is more 
common in African Americans and there is an increased 
incidence in males. It is one of the primary glomerulopa-
thies, so the majority of cases are thought to be idiopathic. 
However, systemic diseases are also associated with FSGS. 
FSGS is associated with HIV1; parvovirus; cytomegalo-
virus (CMV); obesity; and drugs, including pamidro-
nate, heroin, lithium, anabolic steroids, and interferons 
(Markowitz, Nasr, Stokes, & D’Agati, 2010). The likely 
pathology in hereditary FSGS is injury to the podocyte, per-
haps by a T-cell mediated factor that affects permeability. 
Light microscopy shows sclerotic and hyalinotic features 
in the glomerular tuft. Immunofluorescent microscopy is 
normal except for IgM and C3 in the sclerotic lesions. 
Electron microscopy shows widespread effacement of the 
foot processes and deterioration of the podocytes (Adler 
& Salant, 2003; Appel & D’Agati, 2010; Markowitz  
et al., 2010).

Patients with FSGS usually present with proteinuria in 
the nephrotic range, edema, impaired renal function, and 
hypertension. Red cells and red cell casts can be observed 
in the urine sediment. Many of these patients progress 
to ESRD. Risk factors for progression to ESRD include 
nephrotic-range proteinuria, African American race, and 
increased serum creatinine at time of diagnosis (Lewis & 
Neilson, 2011). Some patients who initially present with 
MCD may degenerate to FSGS (Ijpelaar et al., 2008). Initial 
management of patients with FSGS with clinical presentation 

Systemic Diseases Associated With 
Secondary Glomerular Nephropathies

Endocrine
Diabetes

Oncologic
Multiple myeloma
Lymphoma
Leukemias
Carcinomas

Hematologic
Sickle cell disease
Thrombotic thromb- 

ocytopenia purpura

Connective tissue
Systemic lupus

Polyarteritis 
Wegener’s granulomatosis
Scleroderma
Mixed connective tissue  
 disease
Henoch–Schönlein purpura
Behçcet’s
Sjögren’s syndrome

Infectious
Poststreptococcal
Hepatitis B and C
Endocarditis

Other
HIV
Drugs

TABLE 28.1
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of nephrotic syndrome is corticosteroids, 1 mg/kg of pred-
nisone or prednisolone orally (maximum of 80 mg or 2 mg/
kg) as a single dose on alternate days (maximum of 120 mg) 
for 4 weeks minimum up to 16 weeks and then slow taper 
over 6 months. Calcineurin inhibitors (e.g., cyclosporine or 
tacrolimus) have also been used in patients with contraindi-
cations or intolerance to corticosteroids. For patients with 
secondary FSGS, treatment should generally be directed 
at management of the underlying cause (Markowitz et al., 
2010; Radhakrishnan & Cattran, 2012).

 n DIABETIC NEPHROPATHY (DIFFUSE  
AND NODULAR GLOMERULOSCLEROSIS)

Diabetic glomerular disease is the most common cause of 
end-stage kidney disease (ESRD) requiring dialysis (USRDS, 
2012). The risk of developing diabetic nephropathy in those 
with type 1 diabetes (T1DM) and type 2 (T2DM) diabetes 
appears to be genetically mediated. The risk for developing 
ESRD for type 1 and type 2 diabetics is similar, with an inci-
dence of about 50% after 30 years of disease. The higher inci-
dence of the latter means that the majority of individuals with 
ESRD have T2DM. Diabetic nephropathy is described as a 
diffuse and nodular glomerulosclerosis. Diffuse thickening in 
the glomerular basement membrane is observed with the light 
or electron microscope in patients with diabetic nephropathy.

Kimmelstiel–Wilson lesions are nodules that can be seen 
in more advanced stages of diabetic renal disease in light 
microscopy. Immunofluoroscent microscopy may show 
deposition of IgG in a linear pattern. Renal biopsies from 
both T1DM and T2DM are similar (Lewis & Neilson, 
2011). The exact mechanism of diabetic glomerular disease 
is not clearly understood. One theory is that advanced gly-
cosylation end products (produced by the glycosylation of 
proteins) accumulate and alter the mesangial matrix (Lewis 
& Neilson, 2011; Ritz & Wolf, 2010). Diabetic nephropa-
thy develops in stages: initially patients are noted to have 
an increase in glomerular filtration (hyperfiltration), then 
microalbuminuria and then proteinuria. Increased glucose 
concentrations may contribute to increased pressures within 
the glomerulus, which are detrimental. The onset of overt 
diabetic nephropathy is usually about 15 years after the ini-
tial renal changes and ESRD about 25 years after (Lewis & 
Neilson, 2011; Ritz & Wolf, 2010).

Clinically, patients with diabetic nephropathy may ini-
tially present with microalbuminuria, with proteinuria occur-
ring later in the course of disease, and that proteinuria can 
be in the nephrotic range. Patients with diabetic nephropa-
thy typically have normal to enlarged kidneys on ultrasound. 
Conversely, small kidney size is seen in nondiabetic causes of 
glomerular disease. Diagnosis of diabetic nephropathy may 
be made without a renal biopsy in many patients, but the 
practitioner is cautioned that diabetics may have other causes 
of renal disease (Ritz & Wolf, 2010; Lewis & Neilson, 2011). 
Strict glycemic, BP, and lipid control in this group is critical 
(Ritz & Wolf, 2010; Lewis & Neilson, 2011).

 n AMYLOIDOSIS

Patients with renal amyloidosis usually present with severe 
proteinuria, severe edema, and low albumin concentrations. 
Multiple organ involvement is often observed. Patients may 
present with hepatosplenomegaly; congestive heart failure; 
gastrointestinal, cutaneous, or nerve disease; and/or carpal 
tunnel syndrome. Initially, the plasma creatinine concentra-
tion may be normal or moderately elevated. This can often 
progress rapidly to ESRD. The pathogenesis is thought to 
be related to deposits of beta-pleated amyloid fibrils in the 
glomeruli, renal vasculature, and interstitium. In primary 
amyloid disease, amyloid L is deposited. Amyloid A is seen 
in secondary disease. Secondary disease has been associated 
with multiple myeloma, tuberculosis, rheumatoid arthri-
tis, familial Mediterranean fever (FMF), chronic infection, 
and chronic inflammation. Primary amyloidosis is the most 
likely diagnosis in patients over 40 years of age. The prog-
nosis and treatment options for primary amyloidosis are 
limited. Treatment of amyoid L has included high-dose mel-
phalan with autologous stem cell transplant. More recently, 
some trials with mephalan and high-dose dexamethasone 
have shown promise in some patients (Palladini et al., 
2007). Treatment of the cause(s) of secondary amyloidosis 
(e.g., infection) may lead to its resolution and thus a more 
favorable outcome for organ health (Gertz et al., 2005).

Nephritic Glomerular Diseases

IMMUNOGLOBULIN A NEPHROPATHY (IgAN,  
BERGER’S DISEASE)

IgAN, or Berger’s disease, is the most common type of glo-
merulonephritis worldwide. Granular IgA deposits observed 
under immunofluorescence are diagnostic for Berger’s dis-
ease. Approximately half of patients with IgAN have high 
plasma IgA concentrations. Though the clinical picture 
may vary, IgAN typically presents with intermittent gross 
hematuria and flank pain. Often the diagnosis is made when 
mild proteinuria and microscopic hematuria are noted on a 
urinalysis. In almost half of the patients who present with 
IgAN, an infection (often upper respiratory) has occurred 
within the last week. IgA is considered to have a better out-
come than some of the other glomerulopathies, although 
ESRD may develop in 20% of patients within 20 years of 
diagnosis. Factors that have been suggested to increase the 
chance for developing ESRD are increased plasma creati-
nine concentration, uncontrolled hypertension, urinary pro-
tein excretion >1 g/d, or morphological glomerular scarring, 
crescent formation, or tubule-interstitial changes. The natu-
ral history of IgA is generally favorable, taking 10 to 20 years 
to develop into ESRD, if the latter occurs at all (Cattran et 
al., 2009; Feehally & Floege, 2010). Initiate antiprotein-
uric and antihypertensive therapy based on KDIGO guide-
lines (KDIGO, 2012). Henoch–Schonlein purpura nephritis 
(HSP) has a pattern on immunofluorescent microscopy that 
is similar to IgA nephritis. HSP is primarily seen in children 
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and presents with triad of purpura, abdominal pain, and 
hematuria. Renal prognosis for children with HSP is gener-
ally favorable (Adler & Salant, 2003; Feehally & Floege, 
2010).

Alport’s Syndrome

Alport’s syndrome is an X-chromosome-linked disorder 
associated with hearing loss and lenticular opacities. It is 
usually identified at birth or during the neonatal period. 
Males often progress to ESRD in late adolescence. Females 
tend to have a more benign course. Histologically, thinning 
of the glomerular basement membrane is observed early in 
the disease course. Later, splitting or laminating of the base-
ment membrane is more diagnostic of Alport’s syndrome. 
Asymptomatic hematuria and proteinuria or gross intermit-
tent hematuria are typically seen early. Although family his-
tory of deafness favors the diagnosis of Alport’s over IgAN, 
disease presentation may be quite similar in other respects 
(Adler & Salant, 2003; Kashtan, 2010).

 n POSTINFECTIOUS GLOMERULONEPHRITIS

A proliferative type of glomerulonephritis can be observed 
as a complication of infection, particularly of the throat and 
skin. Most cases involve only mild renal disease that may not 
even be identified. The most common infections associated 
with postinfectious glomerulonephritis are certain strains of 
streptococci, including Group A β-hemolytic streptococci and 
also strains of Staphylococcus. Diverse groups of pathogens 
have been associated with postinfectious glomerulonephritis, 
including viruses, protozoa, and fungi. Clinically, poststrep-
tococcal glomerulonephritis often presents 1 to 3 weeks after 
pharyngitis or impetigo infections, respectively. Light micros-
copy is notable for large, hypercellular glomerular tufts in 
the glomerular capillaries. Patients may present with severe 
hematuria, bilateral flank pain, a decrease in glomerular fil-
tration rate, and/or oliguria. Nephritic urine sediment is typi-
cal, although white blood cells (WBCs) may be observed. 
The majority of patients have low plasma C3 concentrations, 
whereas antistreptolysin O values are elevated. Spontaneous 
resolution occurs in most patients, although some patients 
develop acute renal failure. Endocarditis is also associated 
with postinfectious glomerulonephritis (Adler et al., 1995; 
Glassock, 1991; Lewis & Neilson, 2011; Montseny et 
al.,1995; Rodríguez-Iturbe & Batsford, 2007). Optimal treat-
ment of the inciting pathogen is imperative (KDIGO, 2012).

 n RAPIDLY PROGRESSING 
GLOMERULONEPHRITIS

Rapidly progressing glomerulonephritis (RPGN) is an acute 
deterioration in renal function with crescent formation. The 
glomerulopathies that have been associated with RPGN 

include lupus, poststrepococcal glomerulonephropathy, 
Goodpasture’s, pauci-immune crescentic glomerulonephri-
tis,  and IgAN. The clinical presentation of the disorder is 
noted for red blood cells (RBCs) of variable size and shape, 
proteinuria (usually not in the nephrotic range), and rapid 
deterioration in renal function. Untreated, it may progress 
to ESRD within months. Renal insufficiency tends to be 
severe because pathologically, RPGN is usually associated 
with crescent formation in almost all the glomeruli. Crescent 
formation is not diagnostic, however; it can occur in almost 
any type of proliferative glomerulonephritis. Thus, the term 
“crescentic glomerulonephritis” should not be used as a 
synonym for RPGN (Lewis & Neilson, 2011).

Lupus Nephritis

Renal disease probably occurs in some form or another in 
the majority of patients with systemic lupus erythemato-
sus. Ninety percent have renal abnormalities identified by 
renal biopsy even if they do not have clinical evidence of 
disease. Almost 60% have some type of notable clinical 
disease. Immune complex glomerular diseases are the most 
common type of kidney disease in patients with lupus, but 
nonglomerular renal disorders also occur. The lupus glo-
merular disease has been divided into six classes. Class I 
is minimal mesangial, Class II mesangio-proliferative, Class 
III focal proliferative, Class IV diffuse proliferative, Class 
V membranous glomerulonephritis, and Class VI scleros-
ing. Diffuse proliferative glomerulonephritis is the most 
common type of glomerular disease. It also has the poor-
est renal prognosis, with progression to ESRD if untreated. 
Mesangio-proliferative glomerulonephropathy occurs in 
<20% of patients with lupus nephritis, and has an excellent 
prognosis. Lupus glomerular disorders can be identified on 
electron microscopy by the tubuloreticular structures in the 
glomerular endothelial cells. Patients can convert from one 
form of glomerular disease to another, which may confuse 
the natural history of the particular type of disease (Appel 
& Waldman, 2006; Saxena, Mahajan, & Mohan, 2011). 
Treatment is specific to the particular class of lupus nephri-
tis. Management of Class I and II lupus nephritis should 
generally be directed by the extrarenal manifestations of 
lupus unless there is proteinuria >3 g/d or other signs of 
advanced kidney disease (KDIGO, 2012).

 n DIAGNOSTIC CRITERIA

Proper diagnosis of the subtype, cause, and stage of glomer-
ular disease is crucial to appropriate treatment and prevent-
ing, or decreasing the risk of, progression. An important 
consideration is the risk of progressive renal insufficiency 
leading to ESRD. The utility of treatments to prevent these 
renal syndromes is most extensively studied in the diabetic 
population.

Urinalysis is necessary in all patients with suspected 
glomerular disease. The urine sample should be evaluated 
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within 30 to 60 minutes of voiding. As demonstrated by 
Table 28.2, correct interpretation of urinalysis data is key to 
placing a patient into one of the classifications of glomeru-
lar disease (focal nephritic, diffuse nephritic, or nephrotic). 
The information obtained from urinalysis, combined with 
the patient’s age and comorbid state, may help determine 
the diagnosis. Many patients with glomerular disease are 
asymptomatic, with evidence of renal disease found only by 
abnormalities discovered during a routine urinalysis. The 
two symptoms that often alert the provider to the possi-
bility of glomerular disease are hematuria and proteinuria. 
Evidence of decreased glomerular filtration rate, hyper-
tension, and edema suggest severe disease. Other nonglo-
merular causes of hematuria, such as infection, coagulation 
defects, renal tumors, renal cysts, renal stones, and trauma, 
should be ruled out.

 n HISTORY AND PHYSICAL EXAMINATION

A thorough history and physical examination are essential 
to the diagnosis of a patient with suspected glomerular dis-
ease. History of other diseases such as diabetes, lupus, or 
chronic active hepatitis may help predict the abnormal renal 
histology. For example, malignancy is associated with mem-
branous glomerulonephritis. A detailed family history is 
also important. Family history of kidney disease or of deaf-
ness might suggest Alport’s syndrome. Lastly, a medication 
history, including illicit drug use, is essential. For example, 
intravenous heroin use is associated with the development 
of focal glomerulosclerosis (Floege & Feehally, 2010; Lewis 
& Neilson, 2011; Markowitz et al., 2010).

Hypertension and edema are clinical manifestations that 
are commonly associated with glomerular disease and are 
usually detectable on the physical examination. In addition 
to a routine physical examination, evaluation of the kidneys 
is essential: This may identify large or abnormally shaped 
kidneys that are suggestive of renal cell carcinoma or poly-
cystic kidney disease. Patients should be evaluated for the 
presence of a malar rash: This might suggest lupus as the 
cause of glomerular disease.

 n DIAGNOSTIC STUDIES

Urine Dipstick for Protein

The urine dipstick for protein is a semiquantitative test for 
protein in urine. A quantitative estimation of proteinuria is 
required if a dipstick test is positive, as diagnostic criteria 
are based on 24-hour urine protein excretion. Normal pro-
tein excretion in adults is <150 mg per 24 hours, so even 
trace protein on the urine dipstick (10 mg/dL) can repre-
sent an abnormal amount of protein excretion. As the urine 
dipstick primarily tests for albumin, other urinary proteins, 
such as those seen in multiple myeloma, may not be detected 
on a urine dipstick. Even as a screening test, this has limited 
value (Fogazzi, Verdesca, & Garigali, 2008; Fogazzi, 2010).

24-Hour Urine Protein Concentration

A 24-hour timed urine collection for protein is used to 
determine the amount of protein excreted within a 24-hour 
period. Before beginning the collection, the patient voids. 

NEPHROTIC

NEPHRITIC

FOCAL DIFFUSE

Common urinalysis findings

 n Proteinuria (>3 g/d)
 n Fatty casts
 n Oval fat bodies
 n Free fat droplets
 n Hematuria (variable)
 n Few cells or casts

 n Red blood cell casts
 n  Red blood cells (variable size and shape)
 n White cells
 n Proteinuria (mild, <1.5 g/d)

 n Proteinuria (usually mild, <1.5 g/d)
 n Hematuria
 n Broad waxy casts
 n Granular casts

Major Causes

 n Focal glomerulosclerosis
 n Minimal change disease
 n Benign nephrosclerosis
 n Preeclampsia
 n Membranous nephropathy
 n Diabetic kidney disease
 n Primary amyloidosis
 n Postinfectious glomerulonephritis (late)

 n IgA nephropathy
 n Lupus
 n Henoch-Schönlein purpura
 n Postinfectious glomerulonephritis (mild)
 n Hereditary nephritis

 n Lupus
 n Hereditary nephritis
 n  Membranous proliferative glomerulonephritis
 n Postinfectious glomerulonephritis
 n Rapidly progressing glomerulonephritis

TABLE 28.2 Characteristic Patterns of Urinary Sediment and Causes of Glomerular Disease
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This urine is discarded, and the specimen collection is begun 
from that time forward. All urine for the entire study period 
must be collected. Twenty-four hours after the collection 
has begun, the patient must void one final time (this urine is 
included in the collection). The total urine volume is noted, 
and one 10-mL aliquot is analyzed. Nephrotic-range pro-
teinuria is usually considered <3.5 g of protein per day.

A common problem with 24-hour collections is under-
collection or overcollection of samples. Measurement of 
urine creatinine concurrently can assist in determining if 
a sample is complete. Knowing that males usually excrete 
20 to 25 mg/kg/d of creatinine and females 15 to 20 mg/
kg/d, the total amount of creatinine from the 24-hour urine 
collection can be compared to the average 24-hour creati-
nine excretion. If the sample urinary creatinine is less than 
expected, it may indicate an inadequate urine collection 
(Fogazzi et al., 2008; Fogazzi, 2010).

Urine Protein/Creatinine Ratio

Another method to quantify urine protein excretion is the 
urine protein/creatinine ratio. This is calculated by dividing 
the urine protein concentration by the urine creatinine con-
centration. The ratio is equal to the number of grams of pro-
tein excreted per day per 1.73 m2. A protein/ creatinine ratio 
of <0.2 (0.2 mg/mg) is normal. A ratio of >3.5 correlates 
with the nephrotic range of proteinuria in an average-sized 
adult (i.e., 1.73 m2; Fogazzi et al., 2008; Fogazzi, 2010).

Urinalysis

A fresh, first morning, properly obtained midstream urine 
specimen should be evaluated for blood, specific gravity, 
pH, and protein and should undergo microscopic evalua-
tion for cellular elements and  casts (RBC casts, WBC casts, 
oval fat bodies, red and white cells, granular casts, fatty 
casts). The diagnostic criteria outlined in Table 28.2 will 
help with interpretation of the urinary sediment seen in the 
various glomerular diseases.

Red cell casts in the urine are essentially diagnostic as 
the cause of bleeding in some types of glomerular disease. 
If proteinuria is also noted with the hematuria, a glomeru-
lar cause is suspected. Hematuria can be the result of many 
nonglomerular disorders. Abnormally shaped (dysmorphic) 
RBCs are seen in glomerular disease. The damage is thought 
to occur as RBCs pass through the glomerular basement 
membrane. More normal-appearing RBCs suggest a lower-
tract source of hematuria (Fogazzi et al., 2008; Fogazzi, 
2010).

Serological Studies

Some of the glomerular disorders yield specific serologic data 
that are helpful in diagnosing the type or cause of the injury. 
This is particularly true for the secondary causes of glomer-
ular diseases. For example, levels of antistreptolysin O anti-
bodies are elevated in postinfectious glomerulonephritis; 

levels of antiglomerular basement membrane antibodies are 
increased in antiglomerular basement membrane antibody 
disease; levels of antineutrophil cytoplasmic antibodies are 
high in Wegener’s granulomatosis; and levels of antinuclear 
antibodies are elevated in lupus. These studies are noninva-
sive and may assist the practitioner in diagnosis.

Renal Biopsy

Percutaneous renal biopsy is the gold standard for iden-
tifying a specific type of glomerular disease. The precise 
type of glomerular disease is determined by evaluating tis-
sue samples by light, immunohistopathology, and electron 
microscopy.

Renal biopsy is usually needed to accurately diagnose 
the specific type of kidney disease to best guide therapy.  A 
biopsy sample should contain at least 15 to 20 glomeruli to 
be helpful diagnostically (especially in focal disease). Biopsy 
may be helpful in some patients to assess the severity of 
disease.

Contraindications to percutaneous renal biopsy include 
single kidney, multiple and/or large renal cysts, bleeding dia-
thesis, renal carcinoma, uncontrolled BP, and acute pyelo-
nephritis or perinephric abscess and obesity. Percutaneous 
renal biopsy is relatively safe. Complications can include 
pain at the site of biopsy, hematuria, arteriovenous fistula, 
and hematoma. The mortality rate is less than 1% (KDIGO, 
2012; Stratta et al., 2007; Topham & Chen, 2010).

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

The therapy for each glomerular disease varies. Some are 
more amenable to therapy than others. Clinical Practice 
Guidelines for Glomerulonephritis was published in 2012 
(Radhakrishnan & Cattran, 2012). The reader is referred 
to these for additional information on management of glo-
merulonephritis diseases that is beyond the scope of this 
text (KDIGO, 2012). Though controversies on management 
of some glomerular diseases exist, these are comprehensive 
guidelines. Recommendations for management are based on 
evaluation of data currently available for those diseases. If 
the glomerular disease is secondary to a systemic disease or 
another medical disorder or drug, removing the offending 
agent or treating the underlying problem tends to be the 
most effective treatment.

Primary Glomerular Disease

Critical to the management of all glomerular diseases is to 
rule out secondary causes and treat any secondary causes if 
they exist.

Corticosteroids are utilized in the management of many 
of the glomerulopathies, though the type, dose route, and 
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duration are specific for each disease entity. MCD can ini-
tially be treated with oral prednisone. The generally accepted 
adult dose is prednisone (or prednisolone) 1 mg/kg/day 
(as a single morning dose), to a maximum of 80 mg/day  
or an alternate-day single dose of 2 mg/kg (maximum of 
120 mg; KDIGO, 2012). This course is continued for a min-
imum of 4 weeks if remission occurs or a maximum of 16 
weeks if remission is not noted. Patients who do respond 
should then have prednisone tapered slowly over a period 
of up to 6 months. Those who do not respond to pred-
nisone should be evaluated for other causes of nephrotic 
disease (KDIGO, 2012). Cyclophosphamide, cyclosporine, 
and mycophenolatemofetil have been used in adult patients 
with MCD with frequent relapses, those with an inability to 
tolerate corticosteroids, and those with steroid dependence 
(KDIGO, 2012).

In the management of IgAN disease, therapy depends 
on the severity of the disease. Control of BP and blockade 
of the renin–angiotension system (RAS) with angioten-
sin-converting enzyme (ACE) inhibitors and angiotensin 
II receptor blockers (ARBs); with goal blood pressure of 
<130/80 mmHg in patients with proteinuria of <1 g/d, 
and goal BP of 125/75 mmHg if proteinuria >1 g/d). These 
BP limits appear to be beneficial for most patients (Appel 
& Waldman, 2006; KDIGO, 2012; Lewis & Neilson, 
2011). Some suggest a trial of 6 months of corticoste-
roids in patients with urinary protein excretion of >1 g/d 
despite optimized RAS blockade and BP control (Appel & 
Waldman, 2006; Feehally & Floege, 2011; KDIGO, 2012). 
Essential fatty acid deficiencies in patients with IgAN have 
prompted trials with fish oils. They may be considered 
as a treatment option in IgAN patients with persistent 
proteinuria >1 g/d despite optimized BP and RAS control 
(Adler & Salant, 2013; Appel & Waldman, 2006; Feehally 
& Floege, 2011; KDIGO, 2012). Corticosteriods com-
bined with immunosuppressive agents should be reserved 
for more severe cases such as those who have crescentic 
IgAN with quickly deteriorating kidney function (Alder & 
Salant, 2013; Appel & Waldman, 2006; KDIGO, 2012).

The utility of drug therapy depends on the exact subtype 
of disease, its cause, and the stage of diagnosis. For exam-
ple, in other variants of glomerular disease, corticosteroids 
may either be ineffective or may worsen the natural course 
of the disease. An important consideration with these syn-
dromes is the risk of progressive renal insufficiency leading 
to ESRD.

Secondary Glomerular Disease

Secondary glomerular diseases are a consequence or compli-
cation of systemic disease. Prevention and treatment of the 
underlying cause is the most effective therapy. For example, 
treatment of postinfectious glomerulonephritis is directed at 
using appropriate antibiotic therapy to treat the underlying 
infectious process.

Prevention of glomerulopathies is poorly understood. 
Research has often focused on the prevention of kidney 
disease as a result of diabetes. The term diabetic kidney 

disease (DKD) is preferred terminology if a diabetic patient 
with kidney disease has not had a biopsy confirm dia-
betic nephropathy (National Kidney Foundation KDOQI 
Clinical Practice Guidelines, 2012). Landmark trials such 
as the Diabetes Control and Complications Trial (DCCT; 
1993, 1995), United Kingdom Prospective Diabetes Study 
(UKPDS), and Kumamoto’s study highlight the importance 
of glycemic control to prevent DKD (Tong & Adler, 2010). 
The exact mechanism of how diabetes leads to glomerular 
disease is not completely understood, but glycemic control 
clearly impacts its incidence and progression. Recent concern 
for the risk of hypoglycemic episodes has tempered guide-
lines. The National Kidney Foundation’s Kidney Disease 
Outcomes Quality Initiative (KDOQI, 2012) clinical prac-
tice guidelines suggest a target hemoglobin A1c(HbA1c) of 
around 7.0% for patients not at risk of hypoglycemia or 
with other comorbidities. They further suggest that a “tar-
get HbA1c be extended above 7% if patient has co-morbi-
ties or limited life expectancy and at risk of hypoglycemia” 
(KDOQI, 2012).

BP control is also imperative in the management of 
DKD (KDIGO, 2012). Antihypertensive therapy to lower 
BP to 130/80 mmHg (or 125/75 if proteinuria is >1 g/d) 
is recommended (KDIGO, 2012). ACE inhibitors should 
be considered as first-line therapy (unless comorbidities or 
intolerance contraindicate their use). ACE inhibitors appear 
to have beneficial effects on preserving renal function, in 
addition to the benefits of reduced BP on kidney function. 
These effects are thought to be related to their effect on 
decreasing urinary protein excretion and decreasing intra-
glomerular pressures.

Some studies had suggested benefit for ACE inhibitors 
or ARBs in patients with normal BP and normoalbumin-
uria, but the current KDOQI guidelines do not recommend 
this. The KDOQI recommendations do not include using 
ACE inhibitors or ARBs in primary prevention of DKD in 
diabetics who are normotensive and have normal albumin 
levels. KDOQI does recommend ACE inhibitors or ARBs 
in normotensive diabetics with albuminuria level ≥30 mg/
mg who are at high risk of DKD (KDOQI, 2012). Lipid-
lowering medicines are recommended in diabetics with 
DKD unless they are undergoing dialysis (KDOQI, 2012). 
Early detection and prevention are the keys in helping to 
avoid or slow the progression of DKD. Patient education 
about the disease, potential complications, and the benefit 
of preventive therapies is crucial in total management of this 
disease.

 n MANAGEMENT OF CLINICAL 
MANIFESTATIONS OF NEPHROTIC SYNDROME 
ASSOCIATED WITH BOTH PRIMARY AND 
SECONDARY GLOMERULAR DISEASE

An overall approach to the treatment of clinical manifes-
tations (edema, hypertension, hyperlipidemia, hypercoagu-
lability, hypoalbuminemia, and infection) associated with 
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glomerular diseases that cause nephrotic syndrome is dis-
cussed here.

Edema

Edema resulting from nephrotic syndrome is thought to be 
related to both underfill and overfill. Low serum albumin 
decreases oncotic pressure, causing a shift of fluid in the 
extracelluar spaces. This decrease in blood volume (under-
fill) causes an increase in the RAS and a concomitant 
increase in sodium retention and edema. The nephrotic 
patient may also be unable to excrete sodium in the distal 
nephrons, which leads to increased blood volume (over-
fill; Floege & Feehally, 2010). Managing the edema in 
nephrotic syndrome can be quite challenging. Dietary mod-
ification is essential. Sodium intake should be restricted 
to approximately 60 to 80 mmol per 24 hours. Patients 
with nephrotic syndrome are generally resistant to loop 
diuretic therapy (i.e., furosemide, bumetanide, torsemide) 
to some degree. The reason for this observed “resistance” 
is twofold: less drug reaches the tubule because transport 
is reduced in hypoalbuminemia, and once the drug reaches 
the tubule it will become bound to proteins in the urine 
and be less effective (Floege & Feehally, 2010; Lewis & 
Neilson, 2011).

Oral loop diuretics given once or twice daily are usually 
the initial preferred agents, route, and frequency, due to ease 
of administration and longer therapeutic effect (compared 
to IV administration; Feehally & Floege, 2011; KDIGO, 
2012). Treatment is generally begun with a dose of furose-
mide 40 mg (or bumetanide 1 mg) administered orally twice 
daily. IV or continuous infusions of loop diuretics may be 
necessary in some patients who have severe nephrotic syn-
drome, as absorption in the gastrointestinal tract may be 
decreased by gut wall edema. Patients requiring more than 
the maximium oral dose of 240 mg of furosemide twice 
daily (or bumetanide 5 mg twice daily) should be started on 
a second diuretic that causes urinary sodium loss in a differ-
ent manner. A thiazide diuretic such as hydrochlorothiazide 
or metolazone is a common choice. Practitioners should be 
cautioned not to diurese patients too quickly: no more than 
1 to 2 kg/d in adults (Floege & Feehally, 2010; KDIGO, 
2012; Lewis & Neilson, 2011).

Hypertension

Hypertension is a common complication of nephrotic syn-
drome. BP control is key because increase in BP systemic 
hypertension increases the loss of protein in the urine and 
may accelerate the progression of glomerular disease and 
increase the risk of cardiovascular disease. Systemic hyper-
tension associated with nephrotic syndrome is generally 
considered to be the result of volume expansion secondary 
to renal sodium retention. As a result, plasma renin activity 
is usually low.

Initial therapy is aimed at removing edema and, as 
discussed in the previous section, this intervention alone 
may normalize BP for some patients. The ideal target for a 

maintenance BP may still have to be determined. Currently, 
KDIGO suggests a treatment goal of 130/80 mmHg. 
Limited data might support BP goal of 125/75 mmHg lev-
els in patient with proteinuria >1 g/d. Both, theoretical 
reasons and clinical studies support the use of ACE inhibi-
tors or ARBs as first-line therapy (assuming no contrain-
dications for their use) in the management of increased BP 
in patients with nephrotic syndrome (Feehally & Floege, 
2011; KDIGO, 2012).

Hyperlipidemia

Hyperlipidemia secondary to nephrotic syndrome usu-
ally correlates with the degree of proteinuria. A combina-
tion of dietary modification (though these appear to be 
only modestly effective in this group) and pharmacologic 
intervention is the cornerstone of management. Treatment 
guidelines should follow those for the general population 
to prevent cardiac disease. In addition to dietary modifi-
cation, most patients require a pharmacologic agent. The 
most successful agents for this condition are the HMG-CoA 
reductase inhibitors (statins) and the bile acid sequestrants 
(cholestyramine).

Reduction in the degree of proteinuria alone will also 
reduce levels of total and low-density lipoprotein choles-
terol by as much as 15%. Overall, treatment of hyperlip-
idemia in patients with nephrotic syndromes is based on 
the general treatment guidelines to prevent cardiovascular 
disease (Floege & Feehally, 2010; KDIGO, 2012; Lewis & 
Nielson, 2011).

Hypercoagulability

Thromboembolism is one of the most serious complications 
of the nephrotic syndrome. The risk of thromboembolic 
events increases in patients with albumins of greater than 
2.5 g/L, immobility due to edema, obesity, malignancy, 
other illnesses, and hospitalizations. Prophylatic low-dose 
anticoagulation (e.g., heparin 5000 units subcutaneously 
two or three times daily) is standard practice during peri-
ods of increased risk (hospitalizations/bedridden). The 
routine use of full treatment doses of anticoagulation is 
controversial; it is usually reserved for patients who are at 
high risk (i.e., MN and a plasma albumin level greater than 
2.0 g/dL with one or more of the following additional risks: 
proteinuria >10 g/d; BMI >35 kg/m2; recent orthopedic or 
abdominal surgery; New York Heart Association Class III 
or IV congestive heart failure; prolonged immobilization; 
or family history of thromboembolic disease). Full treat-
ment doses of anticoagulants are necessary for any patient 
with documented arterial or venous thromboembolism or 
pulmonary emboli. Warfarin therapy is extremely difficult 
to optimize in this population, due to alterations in pro-
tein binding, and requires scrupulous monitoring. Low-
molecular-weight heparins may be an alternative for some 
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patients (dose adjusted for renal dysfunction; F   loege & 
F  eehally, 2010; K   DIGO, 2012).

 Proteinuria and  Hypoalbuminemia

Management of  proteinuria is important, as studies infer 
that  maintaining  proteinuria to 0.5 g/d will minimize the 
damage to the kidneys.  Proteinuria secondary to  nephrotic 
syndrome can be somewhat reduced through dietary modi-
fi cation and drug therapy (e.g.,   ACE inhibitors). Protein 
intake should be 0.8 to 1 g/kg/d with good carbohydrate 
intake to optimize the  ultilization of  protein.   ACE inhibi-
tors or   ARBs are the  antiproteinuric drugs of choice and 
may reduce  proteinuria by about 40% to 50% in combina-
tion with dietary salt limitations  (   KDIGO, 2012;   Lewis & 
 Neilson, 2011). It appears there is no obvious difference in 
the use of    ACE inhibitors versus   ARBs, though there is some 
evidence that the combination may have additive effects. 
All of these interventions are temporary, with the goal of 
reducing other  sequelae until remission can be achieved 
with appropriate therapy for the  type of    glomerular disease.

Infection

Patients with  nephrotic syndrome are more susceptible to 
infection than the normal population, primarily because 
of their reduced serum immunoglobulin concentrations, 
reduced  cell-mediated immunity, and malnutrition  (  Heslan 
et  al., 1982). Patients should be carefully monitored for 
infections, and infectious processes should be high on the dif-
ferential diagnosis list at any presentation. The risk of  pneu-
mococcal infections is increased and patients should receive 
the  pneumococcal vaccination. Patients should receive the 
infl uenza vaccine annually. Patients should not receive any 
live-vaccine vaccinations until 1 to 3 months after treatment 
with  immunosuppressives,  cytotoxic agents, or while on 
 prednisone doses of >20 mg/d. Exposure to  varicella can be 
 life threatening, especially in children. Aggressive therapy 
should be started with antiviral therapy and zoster immune 
globulin if exposure occurs  (   KDIGO, 2012).

IV immunoglobulin therapy may be helpful in patients 
with repeated infections and serum immunoglobulin con-
centrations <600 mg/ dL  (   Floege &  Feehally, 2010;    KDIGO, 
2012).

 n COMMUNITY RESOURCES

 n American Society of  Nephrology, 1200 19th  St.  NW, 
 Washington, DC 20036; www. asn-on line.org

 n National Kidney Foundation, 30 E. 33d  St.,  New 
York,   NY 10016;  www.kidney. org

 n National Kidney and  Urological Disease Information 
Clearinghouse, 3  Information Way,  Bethesda,   MD 
20892; www.niddk.nih.gov
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R enal cell carcinomas (R   CCs), either as benign or malignant 
r enal tumors, have obscure signs and symptoms, are clinically 
occult, and often are diagnosed by p   rimary care providers 
(P  CPs) in the initial workup of a classical triad of fl ank pain, 
palpable abdominal renal mass, and h ematuria. In addition, 
renal masses are nowadays more frequently seen in the evalu-
ation of n onurologic abnormalities on sonograms, CT scan-
ning, and MRI. H ematuria, gross or microscopic, is usually 
observed only if the t umor has invaded the collecting system; 
this occurs in only a small fraction of patients, but when pres-
ent strongly suggests advanced disease. The P CP should be 
familiar with the appropriate evaluation and t reatment of 
common renal n eoplasms. Consultation with a urologist is 
usually necessary for proper evaluation, diagnosis, and t reat-
ment options.

This chapter concentrates on the epidemiology, p athol-
ogy, c linical and radiographic presentation, staging meth-
ods, and surgical and systemic t reatment modalities of 
primary renal n eoplasms.

 n OVERVIEW OF R ENAL TUMORS

Diagnostic Criteria

Although incidental detection of renal masses is the primary 
diagnostic modality, m any are still found in the workup of 
h ematuria.

H ematuria is defi ned as abnormal excretion of r ed 
blood cells (R   BCs) into the urine. Healthy individu-
als excrete about 1 million R   BCs per day in their urine, 
or about one to t   hree RBCs per h  igh-power fi eld (H   PF). 
Therefore, excretion of more than three R   BCs per 
H   PF is abnormal and may w arrant further evaluation. 
Asymptomatic “microscopic h ematuria” is very common. 
Microscopic h ematuria may be detected in up to 13% of 
adults. H ematuria c an be a sign of advanced underlying 
disease and should not be ignored.

Gross h ematuria occurs when there is enough blood 
present in the urine to turn it red or brown. Microscopic 
and gross h ematuria are generally caused by t he same 
conditions; however, they may manifest differently for 

specifi c pathological conditions. Therefore, the diagnostic 
approaches to these two conditions are different. Routine 
screening of healthy individuals for the presence of h ematu-
ria is not recommended by the U .S. Preventive Services Task 
Force (U   SPSTF). Despite offi cial recommendations, urinaly-
ses are nonetheless frequently obtained as a screening test. 
Whenever a urinalysis reveals h ematuria, the person’s age, 
gender, race, medical h istory, and physical fi ndings should 
be considered in deciding whether to proceed with further 
evaluation.

History and P hysical Examination

A complete h istory and p hysical examination are part of 
any h ematuria workup. Three major factors infl uence the 
workup: the patient’s gender, race, and age. The common 
causes of h ematuria in children and young adults are dif-
ferent from those in older individuals. H ematuria in adults 
older than 40 years must be considered a sign of malignancy 
(of the bladder, upper urinary tract, or kidney origin) until 
proved otherwise. Although malignancy is much less fre-
quent in patients with h ematuria who are younger than 40 
years, a n ephroblastoma (W  ilms’ t umor) should be con-
sidered and the precise nature of the h ematuria should be 
elucidated.

H ematuria accompanied by pain, either in the fl ank or 
the pelvis, may be an indication of stone disease. Colicky 
pain suggests u reteral obstruction from a stone, blood clot, 
or sloughed renal papilla. This is especially the c ase if the pain 
radiates to the testicle or labia. Fever may be an indication 
of an infection, possibly p yelonephritis. P yuria is signifi cant 
in almost all cases, and h ematuria without p yuria should not 
be attributed to infection. The passage of blood clots c an 
sometimes help to localize the site of bleeding to the upper 
tracts—long and s tring-like versus more clumped (bladder). 
Recent trauma may be readily apparent in some patients, but 
h ematuria secondary to apparently trivial trauma may indi-
cate a condition such as a ureteropelvic junction obstruction. 
Recent strenuous physical exercise is sometimes associated 
with h ematuria as well. A past h istory of urologic conditions 
or procedures is obviously important. A family h istory of 
urologic disease may be crucial because some cases of R   CC 
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are familial, with and without von Hippel–Lindau (VHL) 
disease. Numerous environmental and occupational expo-
sures have been implicated in the etiology of RCC. These 
include tobacco use, obesity, and NSAID (nonsteroidal anti-
inflamatory drug) use, as well as occupational exposure to 
toxic compounds such as cadmium and asbestos. Specific 
exposure to rubber and dye elements are particularly rele-
vant to transitional cell carcinoma (TCC). Polycystic kidney 
disease, either acquired or congenital, will rarely also confer 
a propensity to development of renal cell cancer.

A thorough exam of the flank, abdomen, and genita-
lia should be included in the physical. Any unusual mass 
should be carefully characterized.

Diagnostic Studies

Urine excretion trajectory is exposed to the urothelium in 
the renal pelvis, ureters, bladder, and urethra. Urine can 
contain many molecular markers that could be associated 
with neoplasia. Urinary exfoliative cytology is important 
in the workup of hematuria. TCC, whether of the bladder 
or upper urinary tract, has a loosely coherent outer layer. 
These are the cells that are often identified by urinary cytol-
ogy. Bladder cancers are much more common than renal 
tumors. Although a negative result on cytology tests does 
not rule out bladder cancer, a positive cytology result often 
helps direct the course of therapy. In addition, because some 
renal TCCs are difficult to distinguish from RCC, a posi-
tive cytology result can shift the treatment plan for renal 
tumors. As will be described later, the surgical approach for 
renal TCC is different from that for RCC.

Urine biomarkers have recently become available in the 
evaluation of hematuria. The Bard BTA-Stat/BTA-TRAK 
(bladder tumor antigen assay) is more sensitive than cytology 
but less specific. This test is particularly sensitive in detect-
ing bladder cancer in patients with history of schistosomia-
sis (Miyanaga et al., 2003). The Matritech NMP22 (nuclear 
matrix protein) is used for surveillance rather than screen-
ing (Mattoli et al., 2003). Other biomarker tests undergoing 
experimental development include NMP52 (nuclear matrix 
protein 52), Cytokeartin 8 and 18, TRAP (telomerase repeat 
amplification protocol), Survivin (apoptosis inhibitor BioDot 
test), and Microsatellite analysis detecting alteration in blad-
der tumor cells by polymerase chain reaction. These tests 
identify unique markers in the urine of patients with bladder 
cancer (Loeshwar et al., 2005). Although they are experi-
mental and their specific role has yet to be defined, these tests 
may be eventually helpful in following patients with blad-
der cancer. They are mentioned here for completeness in the 
diagnostic criteria for hematuria.

Computed tomography (CT) and ultrasonography 
(USG) are the mainstays of evaluation of a suspected renal 
mass. Intravenous urography (IVU), an invasive procedure 
of the past, remains useful in the evaluation of hematu-
ria but is not routinely used anymore. USG is an excellent 
test to differentiate solid from cystic lesions of the kidney. 
However, USG alone is not sensitive enough to identify 
most urothelial tumors, specifically TCC of the renal pelvis 

or ureter. Masses seen on USG that meet the strict crite-
ria for a simple cyst require no further evaluation. These 
criteria include a fluid-filled mass with a distinct posterior 
wall and acoustic enhancement, without calcification, sep-
tation, or nodularity. In some cases, USG may not confirm 
the existence of a mass. A CT scan should then be obtained 
with and without contrast to take advantage of the vascular 
nature of most RCCs. In patients allergic to contrast media 
and unwilling to accept intravenous contrast after steroid 
preparation, and in patients with marginal renal function, 
MRI with gadolinium is also an excellent test in the evalua-
tion of renal masses.

MRI with gadolinium is not usually recommended for 
patients with existing chronic kidney disease (CKD) and/or 
in acute kidney injury (AKI) secondary to reports related to 
complication associated with development of nephrogenic 
systemic fibrosis (NSF). To date there is no effective therapy 
for NSF. Thus, avoidance of exposure by using alternative 
imaging modalities is the best option (Broome et al., 2007; 
Thomsen, 2009). Renal angiography is seldom necessary 
today, although in the past it was often used to clarify an 
abnormal IVU. Angiography is sometimes helpful in prepa-
ration for a partial nephrectomy, especially in a patient with 
a solitary kidney or multiple renal masses.

Imaging studies provide information about the kidneys 
and ureters but cannot adequately assess the bladder. Large 
bladder tumors are sometimes seen on an IVU or CT scan, 
but smaller tumors and carcinoma in situ are not reliably 
detected on any imaging test. Cystoscopy is necessary to 
complete the hematuria workup. This can often be per-
formed in the urologist’s office or in an ambulatory surgery 
center. If the result of the urine cytology is positive, or if an 
abnormality is detected on upper-tract imaging studies, a 
cystoscopy may be performed with anesthesia. This allows 
samples to be taken for bladder biopsy or ureteropyelogra-
phy to be accomplished without patient discomfort.

 n SPECIFIC RENAL TUMORS

Renal Adenomas

ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The classification of “renal adenoma” remains controversial 
in the urologic literature Table 29.2 presents a synopsis of 
the following discussion about specific renal tumors. It may 
be possible to distinguish an RCC from a renal adenoma 
based on nuclear and cytoplasmic criteria, but there are no 
reliable gross, microscopic, or ultrastructural differences 
between the two lesions. Previously, size alone was the stan-
dard criterion. This was based on the autopsy study by Bell 
(1938), demonstrating that renal lesions smaller than 3 cm 
rarely metastasized, whereas almost 70% of lesions >3 cm 
had metastasized. There are, however, several reports of 
lesions as small as 5 mm with metastases. Small, solid renal 
masses that enhance with intravenous contrast are probably 
small RCCs.
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One study of several thousand autopsy and surgical spec-
imens described two distinct histologic types of adenomas 
(Faria, Reis, & Trigueiros, 1994). Adenomas with a papillary 
or tubulopapillary pattern are more common, are smaller, 
are frequently multiple, and probably are not precursors of 
RCC. They are usually composed of basophilic, eosinophilic, 
or oncocytic cells. Adenomas with a solid or papillary pat-
tern are frequently solitary, are larger, and may be a mor-
phologic precursor of RCC. They are often composed of 
clear cells and characterized by either deletion or functional 
inactivation of chromosome arm 3p. In recent studies where 
immunohistochemical analyses were used to further char-
acterize renal adenomas, it was suggested that these lesions 
may be associated with the development of papillary RCC 
and thought to be a premalignant precursor (Cairns, 2010).

EPIDEMIOLOGY

In autopsy series, renal adenomas have been found in 
about 7% to 23% of cases (Licht, 1995). In large screen-
ing ultrasound series, however, the clinical detection rate 
is much <1%. The male/female ratio is 3:1. Certain dis-
eases carry a significantly higher incidence of adenomas. 
Patients with VHL disease have a tendency to develop 
renal cysts and solid renal tumors. Some of these may be 
adenomas, but there is an association with more aggres-
sive RCC as well. Patients with acquired renal cystic dis-
ease who are on dialysis for end-stage renal disease are 
also prone to develop small but potentially metastatic 
renal tumors. These have historically been labeled adeno-
mas, but are probably small RCCs.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Most small adenomas are asymptomatic. They are detected 
incidentally on CT or USG during the workup for an unre-
lated medical problem. Rarely, they can present as a source 
of bleeding. Even larger adenomas are usually discov-
ered incidentally, but they are more likely to present with 

symptoms referable to the urinary tract. Flank pain and 
hematuria have been associated with larger adenomas.

Renal adenomas appear as solid masses on imaging. They 
cannot be distinguished from RCC by imaging techniques, 
and most urologists think these potentially malignant tumors 
should undergo treatment as if they were RCCs. How should 
these small RCCs or renal adenomas be managed? Although 
the standard therapeutic approach for RCC remains radical 
nephrectomy, there is growing interest in the use of partial 
nephrectomy, especially for incidentally discovered lesions. In 
select cases, it may even be reasonable to observe small tumors. 
In general, Bosniak class I, II, and IIF cysts are likely to repre-
sent benign lesions, thus requiring either no therapy or just con-
tinued radiographic follow-up, in the case of class IIF lesions. 
These recommendations are based on a number of series pub-
lished in the literature by Bosniak (2005). These series included 
both radiographic and pathologic follow-up. Bosniak showed 
that, for lesions <3 cm at diagnosis, and followed for at least 
2 years, no metastases were clinically detectable. The major-
ity of patients eventually went on to have surgery, and none 
developed metastases. This “watchful waiting” approach may 
be acceptable for an elderly patient with other significant medi-
cal problems, but it should be undertaken in consultation with 
a urologist. It is certainly not to be suggested for the young 
and otherwise healthy patient, because small renal tumors do 
grow and do have the capacity to metastasize. Table 29.1 lists 
the Bosniak classification of different renal cysts. Figure 29.1 
shows radiographic examples of Bosniak cysts.

 n RENAL ONCOCYTOMA

Anatomy, Physiology, and Pathology

Renal oncocytoma is the most common benign tumor that 
appears as an enhancing renal mass on cross-sectional 
imaging; it is presumed to be RCC until surgical excision, 
representing challenges in preoperative diagnosis for the 
urologist. Grossly, oncocytomas are well circumscribed 
with pseudocapsule tumors and a characteristic mahogany 
color. A large stellate central scar is often seen. Hemorrhage 

CATEGORY DESCRIPTION
MALIGNANT 

POTENTIAL (%) THERAPY

i A benign simple cyst with thin wall that does not contain septa, calcifica-
tion, or solid components. Does nOT enhance

1.70 no therapy or follow-up 
required

ii A benign cyst that may contain a few hairline septa, fine calcification, 
uniform <3 cm, well marginated and nonenhancing

18.50 no therapy or follow-up 
required

ii F Cyst that may contain multiple hairline thin septa, minimal wall thickening, 
thick and nodular calcification, well marginated, >3 cm, nonenhancing

18.50 Repeat imaging to assess 
stability

iii “indeterminate” cystic masses; have thickened irregular walls, or smooth 
septa with some measurable contrast enhancing

33 Excision or ablation

iV Clearly malignant cystic masses; can have all the criteria of category iii 
with enhancing soft-tissue components

92.50 Excision or ablation

TABLE 29.1 Bosniak Classification for Renal Cysts
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and necrosis are typically absent. Microscopically, the 
tumor is composed of large well-differentiated cells with 
intensely eosinophilic cytoplasm containing abundant 
mitochondria. These oncocytes rarely exhibit mitoses.

Epidemiology

Oncocytomas account for 3% to 7% of all renal tumors 
(Adamy et al., 2011). The male/female ratio is 2:1. They are 
usually solitary, and the peak age of incidence is 55 years. 
They are occasionally found in the same kidney with RCC, 
on rare occasions within the same lesion.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Approximately 70% of oncocytomas are detected incidentally. 
The remainder present with complaints referable to the genito-
urinary system. Hematuria, flank pain, and a flank mass are the 
typical symptoms. Oncocytomas appear as solid masses and 
present the greatest difficulty for the clinician in confidently dis-
tinguishing them from RCC on clinical and radiologic grounds. 
A central scar seen on CT or a “spoke-wheel” appearance on 
angiography may suggest an oncocytoma, but there is simply 
no reliable method to rule out RCC preoperatively.

Pure oncocytomas are benign lesions. However, 
because there is no reliable clinical method to differenti-
ate oncocytomas from RCCs, they are usually treated as 
RCCs and managed with nephrectomy. As is the case for 

renal adenomas, small, incidentally discovered lesions sug-
gestive of oncocytoma may be treated successfully with a 
partial nephrectomy. Because of the occasional occurrence 
of oncocytoma and RCC in the same lesion, and because 
some RCCs have oncocytic features, the diagnosis of onco-
cytoma cannot be made with a small sampling of tissue. 
However, the diagnostic accuracy of percutaneous biopsy 
has improved, especially when a core biopsy is done in addi-
tion to a fine-needle aspiration and the concomitant use of 
immunostains, prompting some investigators to revisit the 
role of the biopsy in the management of some patients with 
an incidental renal tumor (Schmidbauer et al., 2008).

 n ANGIOMYOLIPOMA

Anatomy, Physiology, and Pathology

Angiomyolipoma is now considered to be of neural crest 
origin and possibly derived from perivascular epithelial cells 
rather than (as initially postulated) a form of hamartoma 
and or choristoma. The gross appearance is determined by 
the relative amounts of the various cellular components. 
If the lesion is composed predominantly of adipose tissue, 
it will have a homogeneous yellowish appearance, but all 
three cell types must be present to establish the diagnosis. 
The lesion will be more heterogeneous if there is an even 
distribution of fat, muscle, and vessels. Calcification and 
necrosis are rare, but hemorrhage is frequent.

A B

FIGURE 29.1

(A) CT scan of a Bosniak III renal cyst with a slightly thickened, nonuniform, slightly irregular enhancing cystic mass.  
The cystic mass is <3 cm. (B) CTA scan showing progression of lesion from A: now a Bosniak IV lesion with  
irregular thick septations, a visible enhancing wall, coarse calcifications, and areas of soft-tissue enhancement.  
The cystic mass is >3 cm.

Source: Courtesy of Dr. Lien Burn.
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Epidemiology

Angiomyolipoma accounts for <10% of renal tumors (Eble, 
Togashi, & Pisani, 2004; Goyal, Gersbach, Yang, & Rohan, 
2013). It is a benign neoplasm consisting of thick-walled aneu-
rismal vessels, smooth muscle, and adipose tissue that can be 
reliably diagnosed by cross-section radiographic imaging.

Angiomyolipomas are seen in two distinct clinical set-
tings: sporadic and in association with tuberous sclerosis. 
The sporadic form accounts for more than 80% of cases. It 
is more common in women, with a female/male ratio of 4:1, 
and the mean age is 43 years (Eble et al., 2004; Goyal et al., 
2013). Tuberous sclerosis is a congenital and familial disor-
der characterized by brain gliosis, mental retardation, epi-
lepsy, adenoma sebaceum, and hamartomas of the retina, 
lungs, liver, pancreas, bone, and kidneys. Angiomyolipomas 
associated with tuberous sclerosis present as multiple, bilat-
eral, larger lesions, at a younger age, and are more likely to 
be symptomatic and require surgical intervention.

Treatment Options, Expected Outcome, 
and Comprehensive Management

Plain radiographs occasionally show lucent areas within 
large angiomyolipomas, suggesting the diagnosis, but typi-
cally the IVU demonstrates an expansile mass that cannot 
be distinguished from RCC. On USG, they are usually more 
echogenic than surrounding parenchyma. They share this 
feature with about one third of RCCs. However, with the 
development of high-quality CT scanning, it was realized 
that the detection of fat within a renal lesion allows confi-
dent preoperative diagnosis and the potential to avoid sur-
gery in most cases that are not symptomatic. Table 29.2 
illustrates this information.

In fat-poor suspected angiomyolipoma, a percutaneous 
biopsy can provide a diagnosis with the advent of HMB-45 
(monoclonal antibody against melanoma-associated antigen; 
Catalano, Samir, Sahani, & Hahn, 2008; He et al., 2011).

The most common presentation is incidental discovery 
during imaging for other medical conditions. Patients may 
present with acute flank pain with or without spontane-
ous hemorrhage. Occasionally, the onset of symptoms is 
preceded by seemingly trivial trauma. The blood vessels of 
angiomyolipoma lack a complete elastic layer, predisposing 

these lesions to aneurysm formation and bleeding. Steiner 
et al. demonstrated that lesions <4 cm rarely become symp-
tomatic, whereas lesions >4 cm require surgical interven-
tion in about half the cases for bleeding (Steiner, Goldman, 
Fishman, & Marshall, 1993). Treatment must be individu-
alized, based on presentation, pregnancy, tumor size, and 
renal function. In case of acute hemorrhage, renal angioem-
bolization is the treatment of choice.

When the CT scan is unequivocal and the patient is 
asymptomatic, no intervention is required for small angio-
myolipomas. In cases where the diagnosis is in question, 
exploration and partial or radical nephrectomy may be neces-
sary. Symptomatic patients with angiomyolipomas can often 
be treated successfully with percutaneous angioembolization.

Malignant Renal Neoplasms

RENAL CELL CARCINOMA

Anatomy, Physiology, and Pathology • The origin of RCC 
is the renal cortex, and these tumors occur with equal fre-
quency in the right and left kidneys. Grossly, the tumors 
are often yellow or orange because of the abundance of fat 
seen in the clear-cell variant. The clear cytoplasm observed 
by light microscopy of the clear-cell variety is caused by 
removal of glycogen and lipids during histologic process-
ing. The granular type is usually more white to gray. The 
sarcomatoid cell type is less frequently seen. Usually, there 
is a mixed picture. As RCC grows, it compresses the normal 
parenchyma, forming a pseudocapsule. RCC has a propen-
sity for invasion into vascular spaces, including the renal 
vein, inferior vena cava, and occasionally even the right 
atrium.

Histologic grading of RCC cells has been used with vari-
able success to predict the clinical behavior of these tumors. 
Compared to pathologic stage, no additional prognostic 
information has been consistently obtained.

Epidemiology • RCC accounts for 85% of all renal paren-
chymal cancers and represents 2% to 3% of all adult malig-
nancies. RCC has been known by many different terms: 
historically, hypernephroma, Grawitz’s tumor in 1883, and 
later nephrocarcinoma. There were approximately 58,000 
new cases in 2009, resulting in 13,000 deaths (Jemal et al., 
2009). It occurs most commonly in the fifth to sixth decade, 

TUMOR TYPE EPIDEMIOLOGY X-RAY CRITERIA NOTEWORTHY

Renal adenoma M:F = 3:1; von Hippel–Lindau 
association

Small, enhancing, solid mass Probably a small RCC

Oncocytoma M:F = 2:1 Central scar, spoke-wheel 
appearance

Cannot be distinguished from RCC clinically

Angiomyolipoma F:M = 4:1; tuberous sclerosis 
association

Fat density on CT is diagnostic >4 cm usually require partial nephrectomy 
surgery, selective renal angiembolization

TABLE 29.2 Benign Renal Neoplasms

RCC, renal cell carcinoma.
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although it has been reported in children and young adults. 
The male/female ratio is 2:1. Recent advances in imag-
ing have led to increased incidental detection of RCC and 
improved prognosis of patients with such tumors.

Most cases of RCC are sporadic in nature. However, 
it has been shown that in rare familial cases and in RCC 
associated with VHL disease, loss of tumor suppressor gene 
activity, particularly at the VHL locus on chromosome 3p, 
may be responsible for tumorigenesis (Franklin, Figlin, & 
Belldegrun, 1996). Other rare genetic disorder associa-
tions include hereditary papillary renal cancer, hereditary 
leiomyoma renal cancer syndrome, and Birt–Hogg–Dube 
syndrome (an autosomal-dominant genetic disorder that 
involves susceptibility to renal cancer, renal and pulmonary 
cysts, and noncancerous tumors of the hair follicles).

The ways environmental and genetic factors inter-
act in the pathogenesis of RCC have not been completely 
elucidated. Two strong cases for environmental exposure 
are cigarette smoking and phenacetin-containing analgesic 
abuse. There is a dose-related risk of developing RCC in 
cigarette smokers (approximately a twofold increase) and 
contributes to as many as one third of all reported cases. 
An increased risk has also been reported in shoe workers, 
leather tanners, and workers exposed to cadmium, petro-
leum products, and asbestos.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

The classic triad of hematuria, pain, and palpable flank mass 
occurs in only 10% of cases, but when present strongly suggest 
locally advanced disease. More commonly, a patient will pres-
ent with one or two of these symptoms. Other symptoms may 
be associated with paraneoplastic syndromes from elaboration 
of various humoral factors. In some instances, this may be due 
to ectopic production of various hormones (e.g., erythopoetin, 
parathyroid-related protein, human chorionic gonadotropins, 
adrenalcortical tropic hormone (ACTH)-like substance, renin, 
glucagon, insulin, and other hormones). Stauffer’s syndrome 
(abnormal liver enzymes), hypercalcemia, polycythemia, and 
hypertension are the best known of these (Gold, Fefer, & 
Thompson, 1996). These findings do not imply metastatic 
disease.

The most common test to evaluate extent of disease is 
the CT scan (Figure 29.2). RCC is seen as a solid lesion 
that enhances after intravenous contrast administration. 
An increase in Hounsfield units of at least 20 is considered 
positive enhancement. Ten to 20 units of enhancement are 
considered intermediate and inconclusive. Approximately 
10% of RCCs are hypovascular, however, and will not 
enhance with intravenous contrast (Gillenwater, Grayhack, 
Howards, & Duckett, 1996).

When involvement of the vena cava by tumor throm-
bus is in question, an MRI is often helpful and superior 
to CT with contrast. Caution should be exercised if MRI-
gadolinium is needed, especially in patients with existing 
CKD, regarding the development of a rare but often serious 

syndrome known as NSF or nephrogenic fibrosing dermop-
athy that involves fibrosis of skin, joints, eyes, and internal 
organs. This syndrome was first identified in 1997 and to 
date is not fully understood (Thomsen, 2009). Occasionally, 
a cavogram or transesophageal USG is necessary to deter-
mine the exact location of a tumor thrombus in the vena 
cava. Knowledge of the superior extent of the thrombus is 
crucial for planning the surgical approach. Even patients 
with tumor in the right atrium can be cured of RCC with 
a radical nephrectomy and thrombectomy, although the 
potential morbidity and mortality rates of the procedure are 
certainly higher in this setting.

Tumor stage is recognized as the most important prog-
nostic factor in RCC (Table 29.3). The TNM classifica-
tion has supplanted the previously used Robson system. The 
TNM system was modified in 2002 with the reclassification 
of T1 tumors into T1a tumor <4 cm and T1b tumor >4 cm. 
It also included renal sinus invasion in the T3a classification 
and renal vein invasion. The seventh edition of the American 
Joint Cancer Classification (AJCC), released in 2010, contains 
additional relevant changes to T3 and T4 definitions as well as 
to node positive disease (N1) regardless of number of positive 
nodes (Edge et al., 2010).

Nuclear grade (Fuhrman classification) has recently 
become a more accepted prognostic factor for clear-cell renal 
carcinoma. The transition from Robson, TNM staging, and 
Fuhrman grade to integrate multiple validated prognostic 
factors from Memorial Sloan-Kettering Cancer Center or 
“MSKCC criteria” has been validated across different institu-
tions. These criteria are currently the most commonly used 
nomogram that combine tumor stage, tumor size, histological 
subtype, Fuhrman nuclear grade, necrosis, vascular invasion, 
and symptoms predicting the probability of freedom from 
recurrence at 5 years after treatment (Table 29.4). 

Table 29.3 provides the stage group classification of 
RCC. Table 29.4 compares information pertinent to tumor 
size and staging between previous classifications.

Surgical excision remains the standard therapy for clini-
cally organ-confined RCC. Radical nephrectomy, which 
involves the early ligation of the renal artery and renal vein, 
entails en bloc removal of the kidney and its enveloping fas-
cia. The classic radical nephrectomy includes the ipsilateral 
removal of adrenal gland as well. However, recent studies 
have shown a very low, <5% involvement of the adrenal 
gland (Robey & Schellhammer, 1986). Thus, adrenalec-
tomy has fallen out of favor for all but large upper pole 
lesions, which may be more likely to involve the adrenal 
by direct extension. Regional lymphadenectomy is often 
performed, but there are no controlled studies that dem-
onstrate improved survival with this additional procedure 
(Hellenthal et al., 2009).

The main value of removing the lymph nodes may be in 
more accurate staging, and nowadays multiple preoperative 
and intraoperative evaluative nomograms exist to assist the 
surgeon in deciding the benefit of lymph node dissection. 
Partial nephrectomy or nephron-sparing surgery implies 
removal of the tumor while leaving enough functional renal 
parenchyma to support life without the need for dialysis in 
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the event that the other kidney is already absent or lost in 
the future. For this reason, the role of nephron-sparing sur-
gery was expanded from elective to more standard of care. 
A partial nephrectomy is also often performed in a patient 
with impaired renal function or a patient with bilateral 
renal tumors. The size and location of the tumor are cru-
cial determinants of whether a partial nephrectomy can be 
attempted. Because of the increase in the number of smaller, 
incidentally discovered renal masses, interest has grown in 
the use of partial nephrectomy even in patients with normal 
renal function and a normal contralateral kidney. Results 
using this approach in a series by Herr (1994) were excel-
lent, with survival of about 95% and acceptable local recur-
rence rates of about 2%.

Although partial nephrectomy via minimally invasive 
techniques (both laparoscopic and robotic) is being used in 
the setting of nephron-sparing surgery, the performance rates 

are lower than for open partial nephrectomy. Nevertheless, 
they are steadily increasing. Cryoablation, radiofrequency 
ablation, and cytoreductive nephrectomy have emerged 
as promising treatment alternatives for a select group of 
patients with localized renal tumors, and in cases of cytore-
ductive therapy for metastatic disease where nephrectomy is 
performed prior to initiation of cytokine therapy (Fadahunsi, 
Sanford, Linehan, Pinto, & Bratslavsky, 2011; Kowalczyk et 
al., 2009).

About 30% of patients with RCC show distant metasta-
ses at the time of diagnosis (Franklin et al., 1996). The cur-
rent median survival for patients with metastatic RCC varies 
greatly depending on multiple prognostic factors. There is a 
great need for effective systemic therapy for these patients, 
and treatment options over the years have included hor-
monal therapy, chemotherapy, immunotherapy, and now 
targeted immune therapy approaches with biologic response 

FIGURE 29.2

(1A–B) Doppler ultrasound scan shows a well-circumscribed left lower renal pole solid mass with internal vascularity. 
(2A–B) Abdomen MRI shows heterogeneously enhancing >3 cm solid mass in left lower renal pole (arrows).

Source: Courtesy of Dr. Lien Burn.

1A 1B

2A 2B
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modifiers. Several agents have shown the most efficacy and 
are part of therapeutically relevant biologic pathways in 
RCC; these include interferon alpha (IFN-A), interleukin-2 
(IL-2), lymphokine-activated killer (LAK) cells, FK506-
binding protein (FKBP), protein-drug complex that inhibits 
the kinase activity of mTOR complex 1 (mTORC1), vascular 
endothelial growth factor (VEGF) ligand-binding antibody, 
and small-molecule inhibitors of multiple tyrosine kinase 
receptors, including the receptors for VEGF (VEGFR) and 
platelet-derived growth factor receptor (PDGFR; Rini, 2009).

The first IFN to show efficacy against metastatic RCC was 
IFN-A. On average, the various studies show a remission rate 
of about 14%, but the range of responses varies widely, from 
0% to almost 40% (Wirth, 1993). This variability is most 
likely caused by patient selection. The other IFNs have shown 
a similar range of responses. IFN-alpha A has occasionally 
been combined with the most effective cytotoxic agent vin-
blastine, but the results were not significantly better than with 
IFN-alpha A alone, and the side effects were substantially 
increased. More recent studies have suggested that the anti-
tumor effects of interferon are quite limited, as underlined in 
the French Immunotherapy Group phase III trial comparing 
interferon with both IL-2 and IL-2 plus interferon reported 
a response rate of only 7.5% for the interferon arm, with a 
1-year event-free survival rate of only 12% (Négrier et al., 
2000). IL-2 has also been studied extensively in RCC since the 
mid-1980s. The National Cancer Institute published results of 
a study comparing high-dose IL-2, low-dose inpatient bolus 
IL-2, and outpatient subcutaneous IL-2. There was a higher 
proportion of responses with high-dose intravenous IL-2 than 
with low-dose intravenous IL-2, but no overall survival dif-
ference was seen. In patients showing a complete response, 
response durability and survival were superior with high-dose 
intravenous therapy than with low-dose intravenous therapy 
(Yang et al., 2003).

Currently, several pathway-targeting biological agents 
have shown an improvement in progression-free survival or 
overall survival in large phase III randomized trials (Cowey 
& Rathmell, 2008). Response rates and tolerability of these 
agents are better than those of cytokines, but there are only 
sporadic cases of durable complete responses. Despite the 
success of these new agents, there are still many questions 
to be answered in regard to appropriate sequencing of the 
agents, combination therapy, and safety. It is hoped that 
this can be accomplished by the novel multiinstitutional and 
multinational cooperation being undertaken in this area.

The issue of nephrectomy before immunotherapy for 
metastatic RCC was controversial. In 2001, results of two 
randomized studies were published demonstrating a signifi-
cant survival advantage in patients with metastatic disease 
who underwent nephrectomy prior to starting cytokine 
therapy (Flanigan & Orris, 2006; Flanigan et al., 2001). 
Resection of all metastatic disease in conjunction with 
nephrectomy has also been shown to be associated with 
prolonged survival in patients with widespread disease. 
Nevertheless, it is difficult to account for selection bias and 
the natural history of the disease.

 n CARCINOMA OF THE RENAL COLLECTING 
SYSTEM AND PELVIS

Anatomy, Physiology, and Pathology

More than 90% of upper-tract urothelial tumors are TCC. 
Most of these are papillary in configuration. Papillomas of 
the upper tract are single, delicately branching, fern-like 

PRIMARY TUMOR (T)

TX
T0
T1

T2

T3

T4

T1A
T1B 

T2A 

T2B

T3A 

T3B 

T3C

Primary tumor cannot be assessed
no evidence of tumor in the kidneys
Tumor ≤7 cm limited to the kidneys
Tumor ≤4 cm limited to the kidneys
Tumor >4 cm but not >7 cm limited to the 

kidneys
Tumor >7 cm limited to the kidneys
Tumor >7 cm but not >10 cm limited to the 

kidneys
Tumor >10 cm limited to the kidneys
Tumor extension to major veins or perineph-

ric, but no invasion to adrenal gland
Tumor spreads to renal vein, renal sinuses 

but not beyond Gerota’s fascia
Tumor extends into vena cava before the 

diaphragm
Tumor extends into vena cava above the 

diaphragm
Tumor invades Gerota’s fascia and extends 

into contiguous adrenal gland

REGIONAL LYMPH NODES (N)

nX
n0
n1

Regional lymph nodes cannot be assessed
no regional lymph node metastasis 

assessed
Metastasis to regional nodes assessed

DISTANT METASTASIS

M0
M1

no distant metastasis
Distant metastasis

STAGE GROUPING

Stage i
Stage ii
Stage iii

T1n0M0
T2n0M0
T1n1M0
T2n1M0

Stage iV T3A
T3B
T3C
T4
Any T
Any T

n0–n1
n0–n1
n0–n1
Any n
Any n
Any n

M0
M0
M0
M0
M0
M1

TABLE 29.3
International TNM Staging of Renal Cell 
Carcinoma

Source: Edge et al. (2010).



464      UniT Vi: Genitourinary Conditions

tumors. They are covered by cytologically benign epithelium 
resembling normal urothelium and are not thought to have 
the capacity to invade or metastasize. Papillary carcinomas 
are usually broad-based and the urothelium is hyperplas-
tic. The epithelial cells have lost their orientation and uni-
formity. The outer layers are only loosely coherent, which 
explains the increased likelihood of a positive result on uri-
nary cytology. Squamous carcinoma of the renal urothelium 
accounts for 5% to 10% of cases and is usually associated 
with chronic inflammation secondary to indwelling cath-
eters or stone disease (Melamed & Reuter, 1993). Grossly 
squamous carcinoma is nonpapillary, poorly circumscribed, 
and infiltrating. The tumors typically have areas of kerati-
nization. They are highly aggressive tumors and are usually 
detected at a late stage. Adenocarcinomas are rare, account-
ing for 1% or less of tumors of the upper tract. Metastatic 
carcinoma must be ruled out before accepting this diagno-
sis. These tumors are also found at higher stages, and these 
patients have a uniformly poor prognosis.

EPIDEMIOLOGY

Cancer of the urothelium of the upper urinary tract accounts 
for 5% to 10% of all renal tumors but only about 5% of 
all urothelial tumors (Melamed & Reuter, 1993). Bladder 
cancer is much more common, representing 90% of such 
lesions. Renal urothelial tumors have a peak incidence in 
the sixth to seventh decade and occur three times more com-
monly in men than women.

The etiology of upper-tract urothelial cancer is 
unknown but is probably similar to that of bladder cancer. 

Environmental factors thought to be significant include ciga-
rette smoking and exposure to chemicals used in the rubber 
and textile industries. Long-term exposure to phenacetin has 
been implicated in some cases of urothelial cancer of the renal 
pelvis. Chronic urinary tract infections over many years and 
urolithiasis may play a role, particularly in the etiology of the 
squamous cell variety. Inhabitants of the Balkan countries 
(Bulgaria, Greece, Romania, and the former Yugoslavia) are 
at risk for developing a particular type of nephropathy that 
is associated with cancers of the renal pelvis. This Balkan 
nephropathy accounts for more than 40% of the renal can-
cers in these countries. These tumors are often bilateral and 
less biologically aggressive (Gillenwater et al., 1996).

Upper-tract urothelial tumors can occur in patients with 
a prior history of bladder carcinoma, although the reverse 
is much more common. Among all patients with prior TCC 
of the bladder, 2% to 4% will develop malignancies of the 
kidney or ureter. Bladder cancer patients who have required 
intravesical chemotherapy or immunotherapy, such as 
bacillus Calmette-Guerin, are at much higher risk, however, 
with as many as 15% to 20% developing upper-tract TCC. 
Roughly 40% of patients with initial upper-tract tumors 
will subsequently develop bladder cancer.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

There are no characteristic clinical features of renal urothe-
lial cancer. Microscopic or gross hematuria occurs in 60% 
to 75% of cases. Flank pain occurs in roughly onethird of 

STUDY
TUMOR 

SUBTYPE PROGNOSTIC INDICATORS
PROGNOSTIC 
INFORMATION

 
FORMAT

Preoperative

MSKCC (Mayo Raj et al., 2008) All Tumor size, symptoms, gender, lymphadenopathy, 
necrosis on imaging

Recurrence nomogram

Keio (Japan) All TnM stage Survival nomogram

Postoperative

Postoperative MSKCC All TnM stage, tumor size, histology, symptoms Recurrence nomogram

Multiinstitutional All TnM stage, tumor size, nuclear grade, histologic 
subtype, local symptoms, age, gender

Survival nomogram

Metastatic

 MSKCC (Motzer et al., 1999) All no prior nephrectomy and metastasis within 
1–2 years of presentation, anemia, abnormal 
calcium, elevated LDH, low performance status

Survival Algorithm

Cleveland Clinic (Mekhail et al., 2005) All Metastasis at or within 12 months of nephrec-
tomy, anemia, abnormal calcium, elevated LDH, 
number of metastatic sites, prior radiotherapy

Survival Algorithm

TABLE 29.4 Renal Cell Carcinoma Predictive Tools

LDH, lactate dehydrogenase, serum; MSKCC, Memorial Sloan-Kettering Cancer Center; TNM, tumor node metastasis. 
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patients and is usually a dull ache; with the passage of clots, 
however, it can be acute and more intense.

Cystoscopy is particularly helpful during active bleeding 
to localize the site and to rule out a synchronous bladder 
cancer. Often blood and clots can be seen effluxing from 
one of the ureteral orifices. IVU demonstrates an abnormal 
filling defect in 50% to 75% of cases (Gillenwater et al., 
1996). Filling defects may also be seen with stones, fungus 
balls, blood clots, and sloughed papillae.

Often an IVU will not completely clarify the issue, and 
a retrograde ureteropyelogram will be performed. This 
requires the use of contrast media, which is injected up the 
ureter from the ureteral orifice cystoscopically. With the 
recent improvements in optics and working instruments, 
direct vision of the lesion can usually be accomplished with 
either rigid or flexible ureteroscopy. Then a biopsy or brush-
ing cytology sample can be obtained. Despite all these recent 
technological advances, it may still be impossible to make a 
pathologic diagnosis preoperatively. Based on the judgment 
of the urologist, the kidney may have to be removed.

Tumor stage is the single most important prognostic fac-
tor for carcinoma of the renal urothelium. The prognosis of 
patients with invasive tumors that have not penetrated the 
wall of the pelvis is excellent. Extension into perirenal or 
peripelvic soft tissue carries a dismal prognosis. The Union 
for International Cancer Control (UICC) staging system for 
renal pelvic tumors is closely modeled after the system for 
bladder cancer. As seen in Table 29.5, the system proposed 
by Grabstald and others has largely been replaced by the 
UICC system.

The standard treatment for TCC of the renal pelvis and 
ureter is nephroureterectomy. The kidney and the entire 
length of ureter are removed. A separate incision is often 
required to open the bladder and excise the intramural por-
tion of the ureter along with a cuff of normal bladder tissue. 
In a radical nephrectomy for RCC, only the proximal por-
tion of the ureter is removed. A regional lymphadenectomy 
is often performed, mainly to assist in staging. If the tumor 
has spread to regional nodes, adjuvant chemotherapy is 
often recommended, although there are few data to support 
its use in this setting. In a patient with a solitary kidney or 
renal insufficiency, a more conservative approach may be 
warranted, especially for lesions that appear to be of low 
stage and low grade. Tumors can be resected ureteroscop-
ically or ablated with a laser fiber through either a rigid 
or flexible ureteroscope. Percutaneous approaches have 
also been used, but these carry a risk of seeding the tract. 
Conservative measures are gaining acceptance even for 
patients with normal renal function, but the standard treat-
ment for upper-tract TCC remains nephroureterectomy.

Patients with metastatic TCC from the renal urothelium 
have a poor prognosis. Protocols originally designed for 
advanced bladder carcinoma are often used in upper-tract 
TCC. The most successful regimen against advanced TCC 
of the bladder combines methotrexate, vinblastine, doxoru-
bicin (adriamycin), and cisplatin (M-VAC). Some protocols 
do not use doxorubicin and use gemcitabine and cisplatin 
(GC). Combined partial and complete response rates are 

about 50% in bladder carcinoma, but the durable complete 
responses are uncommon. New agents under investigation 
are ifosfamide, gallium nitrate, paclitaxel (taxol), and caba-
zitaxel, either alone or in combination; these may offer the 
most promise.

 n RENAL SARCOMA

Epidemiology

Primary sarcoma of the kidney is a rare entity representing 
1% to 2% of all malignant renal tumors in adults, with a 
peak incidence in the fifth decade of life (Rowe et al., 2013; 
Wang et al., 2011).

Treatment Options, Expected Outcome, 
and Comprehensive Management

The treatment of renal sarcoma is nephrectomy with a 
wide margin of normal tissue. In general, the most impor-
tant prognostic factors for sarcomas are margin status and 

TABLE 29.5
Comparison of Grabstald and TNM Staging 
Classification Systems for Renal Pelvic Tumors

GRABSTALD

Stage 0
Stage A
Stage B
Stage C

noninvasive
Superficially invasive
Deeply invasive but not through kidney or renal pelvis
invasion into perirenal or peripelvic tissue

TNM

Primary Tumor (T)

TX
TO
Tis
Ta
T1
T2
T3
T4

Primary tumor cannot be assessed
no evidence of primary tumor
Carcinoma in situ
noninvasive papillary tumor
Tumor invades lamina propria
Tumor invades muscularis propria
Tumor invades renal parenchyma or peripelvic fat
Tumor invades into perinephric fat

Lymph Node (N)

nX
nO
n1
n2
n3

Regional lymph node status cannot be assessed
no regional lymph node involvement
Metastasis in a single node ≤2 cm in greatest 

dimension
Metastasis in a single node >2 cm but ≤5 cm in great-

est dimension or multiple nodes ≤5 cm
Metastasis in node(s) >5 cm in greatest dimension

Distant Metastasis (M)

MX
MO
M1

Distant metastasis cannot be assessed
no distant metastasis
Distant metastasis present
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tumor grade. Complete surgical resection is recognized as 
an important prognostic factor, and resection of adjacent 
organs is often required. The initial resection is the key 
event because, for many patients, this is their best chance 
for a long-term cure. For renal sarcomas this often man-
dates radical nephrectomy along with en bloc excision of 
adjacent organs. Tumor grade is also an important prog-
nostic factor. Patients with high-grade lesions tend to have 
a more unfavorable disease-free survival than those with 
lower-grade tumors. Although tumor size has been thought 
to be important in other sites, the average renal sarcoma is 
>10 cm, so size is less of a factor. Figure 29.3 represents an 
example of tumor mass size. Renal sarcomas have a poorer 
prognosis than sarcomas at other sites not in the retroperi-
toneum, probably because of the space for growth of the 
tumor and lack of symptoms until late in the course. The 
use of adjuvant irradiation therapy or chemotherapy in the 
treatment of renal sarcomas remains unproved; often it 
includes the use of doxycycline and ifosfamide, but even in 
the best of circumstances response rates are disappointing.

Pain and palpable mass are the most common presenting 
symptoms, but diagnosis is often delayed until the tumors 
are quite large. Gross hematuria is variably present. There 
are no distinguishing characteristics, making the prepoera-
tive distinction between sarcoma and RCC difficult. The 
most common histologic tumor type is leiomyosarcoma, 
followed by liposarcoma, hemangiopericytoma, rhabdo-
myosarcoma, and osteogenic sarcoma, in descending order 
of frequency.

 n ADULT WILMS’ TUMOR

Anatomy, Physiology, and Pathology

Wilms’ tumor or nephroblastoma is the most common 
renal malignancy of childhood. The disease tends to occur 
more frequently in African American children. Seventy-
five percent of cases are seen before age 5 years. However, 
this lesion also occurs in adolescents and adults. The genes 
WT1 (chromosome arm 11p13) and WT2 (11p15), as well 
as mutations at 16q, are implicated in the molecular genet-
ics of Wilms’ tumor. Wilms’ tumor may also be part of 
manifestation of other abnormalities and syndromes, which 
include aniridia, WAGR syndrome (Wilms’ tumor, aniridia, 
other genitourinary abnormalities, mental retardation), 
Denys–Drash syndrome (Wilms’ tumor, glomerulitis, pseu-
dohermaphrodism), hemihypertrophy, trisomy, other rare 
physical abnormalities such as macroglossia, and develop-
mental sexual disorders.

Epidemiology

Patients typically present with abdominal masses, flank pain, or 
hematuria. On IVU, a focal renal mass may be observed, or the 
affected kidney may not visualize because of renal vein occlu-
sion, ureteral obstruction, or replacement of the parenchyma 

by the tumor. Calcification is common. CT is often helpful in 
determining the local extent of the tumor. Wilms’ tumor in 
adults is usually hypovascular, but there are no radiologic cri-
teria to distinguish adult Wilms’ from a hypovascular RCC. 
Therefore, the diagnosis is rarely made before surgery.

Treatment Options, Expected Outcome, 
and Comprehensive Management

Although survival in children has increased to about 90%, 
the prognosis in adults remains less favorable. This is true 
even when the disease is compared on a stage-for-stage basis 
(Hentrich, Meister, Brack, Lutz, & Hartenstein, 1995). 
Because adult Wilms’ tumor is so rare, randomized trials 
cannot be performed. There is no standard treatment as 
there is in children. In children, after nephrectomy, adju-
vant chemotherapy alone is recommended for low-stage 
lesions and favorable histology. Irradiation therapy is 
added for patients with higher-stage tumors or poor histol-
ogy (Koshinaga, Ohashi, Sugitou, & Ikeda, 2013). Many 
authors argue that multimodal treatment is necessary for 
adults regardless of stage. All adult cases of Wilms’ tumor 
should be reported to the National Wilms’ Tumor Study.

Renal Lymphoma and Leukemia

Tumors of hematologic origin often involve the kidney, but 
they infrequently cause symptoms indicating their presence. 
Renal involvement is most commonly a manifestation of sys-
temic disease. In rare cases, no other site of disease is identified 
and the lymphoma, leukemia, or multiple myeloma appears 
to originate in the kidney. Suspicion of a primary hematologic 
malignancy involving the kidney is one of the rare instances 

FIGURE 29.3

Axial abdomen CT images show bilateral renal masses, 
right larger than left.

Source: Courtesy of Dr. Lien Burn.
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when a percutaneous renal biopsy is warranted. More often, 
the diagnosis of renal involvement is made in the setting of 
clinically apparent advanced hematologic disease, obviating 
the need for renal biopsy (Garcia et al., 2007).

In older autopsy series, leukemia was found to infiltrate 
the kidney secondarily in nearly 70% of cases (Gillenwater 
et al., 1996; Hunter et al., 2006). Involvement is usually 
bilateral and diffuse in the renal cortex. Focal accumulations 
of leukemic cells may also occur. Although IVU and CT 
scans may show diffuse renal enlargement, radiologic evi-
dence of leukemic involvement may be lacking. Treatment 
is directed at the primary disease process and usually entails 
chemotherapy and occasionally irradiation therapy.

Involvement of the kidney with lymphoma has been 
reported in 36% of patients before effective chemotherapy 
(Colevas, Kantoff, DeWolf, & Canellos, 1996). The inci-
dence is higher in patients with non-Hodgkin’s lymphoma 
than in those with Hodgkin’s disease. Involvement may 
occur as multiple nodules, diffuse infiltration, extension 
from lymphatics, or rarely as a solitary mass. Extranodal 
lymphoma limited to the kidney is so rare as a presenting 
diagnosis that some have challenged the existence of such 
an entity. CT is probably the most accurate method of 
assessment, although MRI is also useful. The mainstay of 
treatment is systemic multidrug chemotherapy. Irradiation 
therapy is sometimes used, especially in cases of bulky dis-
ease with a high risk of relapse.

Plasma cell infiltration of the kidneys is seen occasionally 
in patients with multiple myeloma, but solitary plasmacyto-
mas without other evidence of disease are exceedingly rare. 
If there are no abnormal blood or urine findings, distinction 
from RCC is usually not possible. More commonly, myeloma 
causes renal disease secondary to tubular precipitation of 
myeloma proteins. Chemotherapy is the standard treatment.

 n SECONDARY MALIGNANCIES

Epidemiology

Renal metastases occur more frequently than primary renal 
neoplasms in autopsy series. These lesions rarely become 

symptomatic because of their small size and the brief sur-
vival of most of these patients. With the increased use of CT 
scanning to stage other primary malignancies, renal metas-
tases are being diagnosed more commonly. Lung, breast, 
and pancreas are the primary tumors that most commonly 
produce renal metastases.

Anatomy, Physiology, and Pathology

Metastatic lesions are not typically vascular; therefore, 
significant contrast enhancement is not often encountered 
on CT. Large lesions may show irregular, diminished 
attenuation centrally, suggestive of necrosis. The presence 
of multiple renal masses in the setting of a known pri-
mary with other metastatic sites strongly suggests meta-
static disease. Even a solitary renal mass in a patient with 
known metastatic disease from another primary can be 
assumed to be metastasis, and pathologic proof is rarely 
needed. The treatment of a patient with a solitary renal 
mass and a history of cancer with no known metastasis 
is more controversial. If the lesion is radiologically suspi-
cious for RCC, it should probably be treated as such. If 
the CT shows the areas of necrosis often seen in metastatic 
disease, without contrast enhancement, a biopsy may be 
useful to establish the diagnosis with certainty before sur-
gical exploration. Table 29.6 shows the epidemiology of 
these tumors, while indicating the criteria for imaging as 
well as for management.

 n TEACHING AND SELF-CARE

Educating patients about renal masses is similar to edu-
cating patients about any oncologic diagnosis. Patients 
should be informed of the prognosis and treatment 
options for the specific type of tumor diagnosed. Patients 
should also participate in a discussion regarding the tol-
erability of the available chemotherapeutic agents and 
testing procedures before those agents and procedures 
are instituted.

TUMOR TYPE EPIDEMIOLOGY IMAGING CRITERIA NOTEWORTHY

RCC M:F = 2:1 Enhancing, solid renal mass Surgery is only effective curative treatment
TCC M:F = 3:1 Filling defect on iVU Surgery is primary; some respond to chemo
Sarcoma Rare, <1% renal malignancies Difficult to distinguish from RCC Resection of adjacent organs often required
Adult WT Rare Usually hypovascular Poor prognosis, unlike pediatric Wilms’s
Renal lymphoma Rarely, if ever, primary in the 

kidney
Usually infiltrative, not a solid mass Chemo is primary

Metastatic tumor Lung, breast, and pancreas are 
most common primaries

Usually hypovascular with areas of 
necrosis

May be a rare indication for a percutane-
ous biopsy

TABLE 29.6 Malignant Renal Neoplasms

IVU, intravenous urography; RCC, renal cell carcinoma; TCC, transitional cell carcinoma. 
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 n COMMUNITY RESOURCES

 n National Kidney Foundation, 30 E. 33d  St.,  New 
York,   NY 10016

 n American Kidney Fund, 6110  Executive Blvd., 
Rockville,  MD 20852

 n University of   Pennsylvania   Cancer Center, 3451 
 Walnut  St., Philadelphia,   PA 19104

 n   NIDDK-funded  George M. O’Brien Kidney and 
 Urologic Research Centers,   CT.

 n American Association of   Genitourinary Surgeons 
(   AAGUS),   IL

 n  Renal Support Network (   RSN),   CA
 n http://oncolink.org/types/types1.cfm?c=21
 n www.uspreventiveservicestaskforce.org/uspstf11/
bladdercancer/bladcansum.htm
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Clinical Pearls
 n Although some providers believe that 1   RBC per 

   HPF is abnormal enough to initiate a workup, 
almost all would agree that a urinalysis showing 
more than fi ve    RBCs should be evaluated further.

 n Small, solid renal masses that enhance with  intra-
venous contrast are probably small   RCCs.

 n Although conservative measures are gaining 
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function, the standard  treatment for upper-tract 
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 n  Wilms’  tumor in adults is usually  hypovascular, but 
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 n Tumors of  hematologic origin often involve the 
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 n   Extranodal lymphoma limited to the kidney is so 
rare as a presenting diagnosis that some have 
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 Referral Poi nts and Cli nical Warnings
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performed. Urologic evaluation should then ensue.

Once a renal mass has been detected, indications for 
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U rinary i  ncontinence (U  I) is defi ned by the I  nternational 
C ontinence Society (I  CS) as the complaint of any involun-
tary leakage of urine that is a social or hygienic problem. 
U I is a symptom of an underlying process that affects more 
than 200 million people worldwide. The direct economic 
burden in the U nited States alone is of $16.3 billion, of 
which 75% is for the management of w omen with this con-
dition ( T  anagho, B ella, & L  ue, 2008). U I is a storage symp-
tom the prevalence of which increases with age. At least 
50% of   tho  se affected   do not report the problem to health 
care professionals. U I is not solely a physical problem: it 
may be debilitating psychosocially, signifi cantly affecting 
q uality of life. U I is associated with medical morbidity and 
hygienic issues. These include p erineal Candida i nfection, 
c ellulitis and pressure ulcers from constant skin moisture 
and irritation, urinary tract infections, and mechanical 
falls and fractures from slipping on urine. Psychosocial 
issues include depression, embarrassment, social isolation, 
impaired self-esteem, reduced activities outside the home, 
reduced sexual activity, and sleep disturbances ( Kocaöz, 
Talas, & Atabekoğlu, 2010).

In older populations, UI may be a multifactorial syn-
  drome repres enting the intersection of neurological pathol-
ogy, age-related factors, comorbid  conditions, m edicatio ns, 
and functional and cognitive impairments (DuBeau, 
Johnson, Kuchel, Palmer, & Wagg, 2009). Patients      and 
their caregivers perceive UI  as restrictin g activities.   UI con-
tributes to embarrassmen t,  increases caregiver burd en, and 
affects social role functioning, thereby decreasing health-
related quality of life   (Coyne et al.,  2009; DuBeau et   al., 
2009). The negative impa     ct of UI on physical activ  ity has 
signifi cant implications for prevention of cardiovascular 
d isease and other chronic illness. Given the increased mor-
bidity, major impact on quality of life, and lack of pa tient 
disclosure, primary care providers (PCPs)  are comp elled to 
identif  y UI in their patients. The prov  ider must be aware 
of UI and make an especially conc  erted effort to identify its 
existence and its classifi cation to make appropriate treat-
ment choices. In particular, patients older than 65 years 
should be routinely questioned about their voiding habits, 
as incontinence is not routine in   “normal” aging.

UI can be described according  to type, frequency, chro-
nicity, severity, precipit ating factors, social impact, effect 

on hygiene and quality of life, measures used  to contain 
leakage, and the individual’s symptoms. Transient causes 
of UI include elements that form   the mnemonic DIAPPERS: 
Delirium, Infection    (usually u rinary tra ct infections), 
Atrophic urethritis and vagini tis, Phar maceuticals (e.g., 
α-adren ergic, cholinergic, or anticholinergic properties; 
diuretics; hypnotic sedatives; calcium channel blockers; 
and the prostaglandin inhibiter misoprostol), Psychiatric 
disorders (especially depression), Excessive urine output, 
Restricted mobility, and Stool impaction (Shenot, 2012).

Established causes of UI result from injury to bladder 
muscles or nerve innervation. Elements used to describe 
established UI are bladder outlet incompetence or obstruc-
tion, detrusor overactivity or underactivity, detrusor–
sphincter dyssynergia, or a co mbination. Neurog   enic UI is 
associated with detrusor m  usc le hyperrefl exia, becau  se of 
a loss of cerebral  inhibition of bladder activity in patients 
with neu  rologic   disease (e.g., spinal cord injury, stroke, 
 multiple sclerosis, or Parkinson’s disea  se). Incomplete bla d-
der emptying can result. Non-n eurologic e  stablished causes 
of U I can result fro m voiding dysfunction in childhood, pel-
vic surgery (e.g., p  rostatectomy, hysterectomy), bladder car-
cinoma, chronic cystitis, and outlet obstructions.

In 2009, the ICS and  the International Urogynecologic  al 
Association established de fi nitions of UI. The most preva-
lent t  ypes of chronic or established UI are characterized 
as stress, urge, overfl ow, functional, mixed, transie  nt, or 
overactive bladder. Table 30.1 describes the various kinds 
of UI.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Male an  d female urinary system s are similar in that both 
consi  st of the following elements: the bladder, surrounded 
by the detrusor muscle; an internal sp  hincter muscle; and an 
external sphincter muscle. T  he ma jor  differences i nclude the 
prostate gland and a l onger urethr a in males. Figure 30.1 
illustrates the basic structures. Knowledge of the anatomy, 
physiology, and functions   of the male and female lowe r uri-
nary tract provides a clear understanding of the potential 
areas where urinary continence can be affected.
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urinary stor age may be related to p  athology of the blad-
der, the outlet (bladd  er neck, urethra, and extern a  l urethral 
sp hincter), or both. Anatomic stress incontinence   occurs 
due to a hypermobility of the bladder neck that transmi ts 
 intra-abdominal pressures below th  e pelvic fl oor muscles. 
This releases pressure from the bladder neck an  d urethra. 
The extern  al urethral sphincter, overcome by the pressure, 
then releases urine. This form of   anatomic-stress UI occurs 
du ring coughing and sne  ezing.

The intrinsic urethra l sphincter may also be defi cient, 
secondary to surgical procedures, such that mechanical 
in  continence ensues (Fauci et al., 2008). Typically, this type 
of stress incontinence is rare in males, but may occur after 
transurethral   resection of the prostate (TURP) in which 
damage to the external and internal sphincter has occurred 

Lower urinary tract structures function effi ciently with 
low-pressure bladder fi lli ng, urine storage with perfect 
continence, and periodic complete voluntary urination. 
Micturition requires voluntary neural control  with appro-
priate sensation of  bla dder fullness  without urinary fre-
quency, dysuria, or urgency. Lower urinary tract neuronal 
control differs f  rom that of other visceral organs innervated  
by the autonomic nervous system, the regulation of which is 
so lely involuntary. Urinary continence requires two discrete 
processes of the   micturition cycle: (1) bladder fi lling and 
u rine storage and (2) bladder emptying or voiding (Wein, 
2011).

Bladder fi lling and urinary storage require the blad-
der outlet (urethra) to remain closed during increases in 
intra-abdominal pre ssure. Failure of bladder fi lling and 

UI, urinary incontinence.

TABLE 30.1 Types o f UI

CLASSIFICATION DESCRIPTION

Stress  incontinence involuntary loss of urine during coughing, sneezing, laughing, lifting, or other physical activities. Caused by sphincter 
insuffi ciency. Occurs when urethra pressure falls below   bladder pressure.

Urge  incontinence Leakage of large amounts of urine at unexpected times due to the patient’s  inability to suppress the sensation of 
  bladder fullness. the  detrusor muscle is unstable. Patient experiences an abrupt and strong desire to void.

Overfl ow  incontinence Also known as high   post-void residual. Occurs when there is inadequate  detrusor function due to  hypotonia or 
insuffi ciency, inadequate sensory perception within the   bladder wall, or signifi cant outlet obstruction. Overfl ow 
  incontinence is the second most common cause of   Ui in men due to prostatic stricture.

Functional   incontinence Untimely urination secondary to impaired mobility, external obstacles, or impaired cognition that impedes a person’s 
toileting.

Mixed incontinence Symptoms of stress and urge  incontinence. Characterized as an involuntary loss of urine associated with urgency and 
also with effort, physical exertion, sneezing, or coughing.

transient incontinence Situational loss of urine from a temporary condition (i.e.,  infection, medication, or symptomatic cough).

Overactive bladder Urinary frequency or urgency, with or without   Ui.

Muscular bladder wall

Urethra
Sphincter
muscles

Kidneys

Ureters

Pelvic
bones

Bladder
Bladder and sphincter muscles

  FIGURE 30.1 

B  ladder, urinary system, 
and sphincter muscle 
anatomy.

S  ource: Adapted from Rosse 
and G   addum-Rosse (1997) 
and N   KUDIC ( 2013).
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 n EPIDEMIOLOGY

Prior to 2001, when the ICS developed a standardized epi-
demiologic definition of UI, the true prevalence of this disor-
der was difficult to establish (Luber, 2004). Risk factors are 
multifactorial and include aging, gender, obesity, cognitive 
impairment, physical inactivity, diabetes, perimenopausal 
oral estrogen use, pregnancy, and childbirth (Wein, 2011). 
Although UI is not exclusive to the elderly population, it 
does occur most frequently in this group of patients, with 
women more affected than men. The prevalence of female 
incontinence is reported at 38%, increasing with age from 
20% to 30% during young-adult life to almost 50% in the 
elderly (Anger et al., 2006). This number rises to 35% of 
patients in the acute care hospital setting and up to 70% 
of residents in long-term facilities (Burkhardt & Resin, 
2013). As much as 70% of cases of UI in the elderly may be 
attributed to detrusor instability (Fauci et al., 2008). United 
States Census population projections predict that the num-
ber of American women with UI will increase 55% from 
18.3 million to 28.4 million between 2010 and 2050 (Wu et 
al., 2009). UI should not be considered normal at any age. 
Up to 30% of younger community residents are affected by 
this disorder (Hamill-Lemay, 2012).

Current evidence indicates that UI affects 4% to 14% 
of younger women, 30% to 50% of those older than 60 
years, and 17% of men older than 60 years (Coyne et al., 
2014; Luber, 2004). There is a substantial variation in 
reported incidence of UI (Stewart et al., 2014). Involuntary 
loss of urine secondary to activity has been reported by 
50% of nulliparous women 18 to 25 years of age (Fink 
et al., 2008). The prevalence of UI is underestimated as a 
result of the social stigma and assumption that UI is part of 
normal aging (DeMaagd et al., 2008; Lukacz et al., 2011; 
Markland, Richter, Fwu, Eggers, & Kusek, 2011). Of the 
reported cases, the incidence of UI is highest in Caucasians 
(7.3/100 person-years), followed by Asians (5.7/10 per-
son-years) and African Americans (4.8/100 person-years; 
Townsend et al., 2010).

As previously noted, UI has both medical and psy-
chosocial consequences. The overall cost of health care is 
increased for patients with UI, and the morbidity and per-
haps mortality rates of these patients may also be affected. 
UI is not a disease, but rather a symptom of an underlying 
problem. Once that process has been identified, successful 
treatment may be chosen to improve or cure UI.

 n DIAGNOSTIC CRITERIA

Though definitive criteria may be elusive, the ICS urges 
clinicians to base diagnosis on symptomatology gathered 
from the history and physical examination. Depending 
on the type and severity of UI, patients may present with 
a variety of symptoms. The importance of a correct diag-
nosis cannot be overemphasized. A complete review of the 

(McDougal et al., 2011). Loss of urethral sphinter control 
can also result from radiation treatments, fibrosis from an 
indwelling catheter, and ischemia.

Bladder emptying or voiding failures may result from 
detrusor muscle pathology, neural pathology, excessive 
bladder outlet resistance, or a combination of these. The 
detrusor muscle, responsible for the propulsive force in blad-
der emptying, is under parasympathetic autonomic control 
through the pelvic spinal somatic nerves (Fauci et al., 2008). 
Bladder contraction results from cholinergic stimulation. 
The internal and external sphincter muscles, located in the 
bladder outlet area, are responsible for maintaining urethral 
pressure. Comparably, the internal sphincter is innervated 
by the alpha-adrenergic pathway. Alpha stimulation results 
in muscle contraction, preventing urine flow (Wein, 2011). 
The external sphincter is composed of striated muscles that 
are under voluntary control.

The involuntary pathway of bladder emptying and void-
ing is located in the brainstem. Involuntary contractions of 
the bladder can be seen with neurologic disease or injury, 
related to neural degeneration in aging or due to increased 
afferent (sensory) pathways related to urethral or bladder 
wall irritation. As defined by the ICS, overactive bladder 
can lead to UI caused by reduced brainstem inhibition, spi-
nal cord injury, or excitatory neurotransmitters along reflex 
pathways that control urination. Urinary tract infections 
and painful bladder syndromes (formerly known as intersti-
tial cystitis) may also cause bladder emptying because of the 
increased afferent pathways.

In the female, estrogen receptors are located in both the 
internal and external sphincters. Estrogen receptor stimu-
lation contributes to sphincter competence. In the absence 
of estrogen, as in postmenopausal women, the internal and 
external sphincters may not resist urine passage in situations 
of increased stress (e.g., coughing, sneezing, climbing stairs, 
and other physical activities), resulting in small amounts of 
urine leakage. This is secondary to the loss of estrogen-stim-
ulated competence of these sphincters. In postmenopausal 
women, decreased estrogen levels may result in urogenital 
atrophy, atrophic urethritis, and vaginitis, thereby decreas-
ing urethral resistance and promoting UI.

Overflow incontinence may result from obstruction of 
the bladder neck or urethra or from neurologic damage 
such as spinal cord injury. Bladder outlet obstruction often 
occurs in men with benign prostatic hypertrophy. When 
enlarged, the prostate gland, which surrounds the urethra, 
impedes urinary outflow from the bladder and increases 
strain on the detrusor muscle. This results in symptoms such 
as nocturia, reduced size and force of the urinary stream, 
straining to void, and terminal dribbling. Detrusor instabil-
ity leads to uncontrollable bladder contractions and may 
arise from central nervous system diseases such as cerebro-
vascular accidents, dementia, neoplasia, and perhaps nor-
mal-pressure hydrocephalus (Fauci et al., 2008).

Physiological age-related changes occur in continent per-
sons as well as those who develop incontinence. Thus, the 
predisposition to incontinence is multifactorial and incom-
pletely described by only physiological changes.
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of voluntary anal sphincter tone (DuBeau et al., 2009). The 
rectal examination can identify fecal impaction and, in men, 
prostatism.

The pelvic examination in women may help to identify 
atrophic vaginitis. Additionally, the presence of urinary 
sphincter insufficiency may be observed. It is important to 
check the posterior-wall support defect (rectocele) by turn-
ing the single blade of the speculum to support the anterior 
vaginal wall and having the patient cough again, looking 
for bulging of the posterior vaginal wall. In the past, cath-
eterization was performed after the patient had completely 
emptied the bladder to measure the post-void residual vol-
ume in the bladder (Marshall & Bailey, 2008). The Fourth 
International Consultation on Incontinence now recom-
mends against post-void residual testing in the initial evalu-
ation of patients without risk factors for urinary retention 
(Abrams et al., 2010).

 n DIAGNOSTIC STUDIES

Age and Gender Considerations

Given that the highest prevalence of UI is in the elderly, 
with women more commonly affected, specific age and gen-
der considerations must be taken into account in diagnos-
ing and treating UI. One example of a special diagnostic 
consideration, outside the realm of the elderly, occurs in the 
younger woman. In this situation, it is important to distin-
guish incontinence from a gynecologic source. A history of 
chronic dampness in the absence of activity or urge suggests 
this or perhaps a vesicovaginal or ureterovaginal fistula or 
ectopic ureter. Use of pharmacological agents that discolor 
the urine, such as phenazopyridine or methylene blue, may 
help in distinguishing between these two potential sources 
(DuBeau et al., 2009).

The focused diagnostic examination, including urinaly-
sis, palpation of the bladder, and neurologic evaluation, is 
similar regardless of gender. The same questions are posed 
and similar medical and laboratory tests are performed. A 
major point of difference exists, however, regarding anat-
omy: In the male patient, prostatism must be evaluated as 
a contributing factor to UI. A digital rectal examination in 
men is necessary to determine prostatic hypertrophy in cases 
of overflow incontinence secondary to urinary retention.

 n SPECIFIC TESTING

Few clinical tests are necessary for initial evaluation of incon-
tinence. Post-void residual (PVR) volume and urodynamics 
are not indicated for the initial evaluation of UI. A bladder 
stress test may help clinicians distinguish between stress and 
urge incontinence. The bladder stress test is performed by 
asking the patient with a full bladder to stand, relax, and 
give a single vigorous cough. A pad is held underneath the 

patient’s history, including comorbidities, and investigation 
of reversible causes are necessary for the development of 
a thorough treatment plan. Urodynamic studies may assist 
clinicians in determining the precise cause of UI and are an 
important part of the diagnostic process. However, the use 
of urodynamic testing is not routinely found in the primary 
care setting (Abrams et al., 2010; Ghoniem et al., 2008).

Evaluation of UI with urodynamics provides objective 
data and may indicate changes in bladder function, but 
the clinical significance is irrelevant unless symptoms are 
also evaluated. Moreover, the use of urodynamic testing 
does not necessarily carry over into improvements in clini-
cal outcomes (Hartmann et al., 2009). Post-void residuals 
>100 mL may be indicative of overflow incontinence, and 
>200 mL is considered inadequate and suggestive of either 
detrusor weakness or bladder outlet obstruction.

 n HISTORY AND PHYSICAL EXAMINATION

The evaluation of UI begins with the identification of its 
presence. If a reversible cause such as drug therapy or uri-
nary tract infection cannot be identified, further workup 
for chronic UI begins. As seen in Table 30.2, the first step 
is gathering a complete patient history.

After the history, a physical examination helps classify 
the type of UI. Key aspects include urinalysis, palpation of 
the bladder, a neurologic examination, examination of the 
rectum and pelvic areas (appropriate to gender), and cath-
eterization of the bladder (Kenton, 2014). Urinalysis may 
be performed to identify the presence of leukocytes, blood, 
or nitrites, which may be indicative of infection, a cause of 
reversible UI if appropriately treated. A palpable bladder is 
suggestive of overflow incontinence. The neurologic exami-
nation of the perineal area provides information regarding 
a potential neurologic cause for the UI. While doing this 
examination, the provider assesses sensation in the peri-
neal area using fine touch and also observes the presence 

 n  Frequency of urinating in a toilet vs. small leaking accidents vs. 
large accidents

 n  Description of the accidents, regarding their association with 
inability to suppress the urge to void that results in large-volume 
losses and occurrence of coughing or sneezing that results in 
increased abdominal pressure, contributing to small-volume 
losses

 n  Presence of neurologic symptoms, including paresthesias and 
gait disturbances

 n Symptoms of prostatism
 n  Patient or family history of metabolic diseases such as diabetes
 n  Presence of urinary-tract infection symptoms such as dysuria, 
urinary frequency, urinary urgency

 n Medication list, including complementary/alternative therapies
 n Effect of incontinence on quality of life

TABLE 30.2
Information Collected From the Patient 
History
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Pelvic floor exercises, also known as Kegel exercises, are 
especially effective in genuine stress incontinence and may 
also be used to treat urge incontinence. Repetitive voluntary 
contractions of the pelvic muscles may stabilize the proximal 
urethra so that urethral pressure is less likely to fall below 
bladder pressure. Kegel exercises strengthen and retrain the 
detrusor bladder muscle to regain control of urinary func-
tion. A woman can be taught to perform these exercises 
during a gynecologic examination as the provider assesses 
the strength of the musculature. A man may be taught to 
perform these exercises during a rectal examination by hav-
ing him squeeze the anal sphincter around the examiner’s 
finger. Evidence supports the use of Kegel exercise in urge, 
stress, and mixed incontinence (DeMaagd & Davenport, 
2012).

Biofeedback, which uses visual feedback to teach the 
patient to control various muscle groups affecting conti-
nence, may be highly effective. Electrical stimulation may 
be used in conjunction with biofeedback or alone. Patients 
with stress incontinence, detrusor instability, and sensory 
urgency have benefited from its use (DeMaagd & Davenport, 
2012). A rectal or vaginal probe is used to administer elec-
tric stimulation to the pelvic floor to improve the contrac-
tion of the musculature of the pelvic floor. These devices 
may be expensive and time consuming to use.

Intravaginal devices such as weighted vaginal cones 
and spheres can be utilized to improve prolapses and pro-
vide support for pelvic floor muscles. Effective conservative 
management is often overlooked in the treatment of UI in 
elderly adults. With caregiver assistance, Kegel exercises, 
bladder retraining, and biofeedback can be adequately uti-
lized to avoid drug therapy. In the elderly, vaginal pessaries 
can also be used to provide support for treatment of stress 
UI that is either nonamenable to or contraindicated for sur-
gical correction.

Pharmacotherapy and Treatment Options

Pharmacologic agents used in the treatment of UI are chosen 
based on the classification of UI (stress, urge, or overflow). 
Drug therapy is not always the first treatment choice for 
UI. The therapeutic option chosen, whether drugs, behav-
ioral therapy, or surgery, depends on the nature and severity 
of the UI. Urge UI is mostly targeted by pharmacotherapy 
through the use of anticholinergic agents. Although several 
anticholinergic agents are presently available in the market, 
oxybutynin remains the gold standard. In recent years, the 
role of topical estrogens in the management of UI has been 
controversial. Studies yield mixed results of the risks and 
benefits of estrogen on UI (Steinauer et al., 2005; Waetjen &  
Dwyer, 2006). Presently, evidence supports the use of 
localized estrogen in treating only urge UI caused by post-
menopausal atrophic loss of urethral support (DeMaagd &  
Davenport, 2012; Moehrer, Hextall, & Jackson, 2003). 
There are no approved medications for stress UI. Several 
medications used off label include antidepressants, when 
conservative measures (i.e., weight loss, Kegel exercises) 
fail to improve symptomatology. Table 30.3 lists the 

perineum and the clinician observes directly whether there is 
leakage from the urethra. A positive test can indicate stress 
incontinence. A negative test is less useful because a false 
negative may result from a small urine volume in the bladder 
or from patient inhibition. However, a positive bladder stress 
test does not require treatment unless the patient complains 
of significant negative effects on his or her quality of life.

No high-quality randomized controlled trials exist to 
support use of PVR testing in the initial evaluation of UI 
(Abrams et al., 2010). Additionally, it may not be practical 
to perform PVR measurement by catheterization or ultra-
sound in the primary care setting.

Urodynamic testing: The initial evaluation of UI upon 
referral also does not require routine urodynamic test-
ing (Rosier et al., 2010). Urine cytology is indicated only 
if there is hematuria without infection, or risk factors for 
bladder cancer (e.g., extensive smoking history, previous 
bladder tumor).

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

There are a number of treatment options for UI. These 
include not only behavioral modification and related tech-
niques, but also medical management and, potentially, 
surgery. In any of these instances, the expected outcome 
is the same: improvement of incontinence by reduction 
or complete discontinuation of incontinent episodes. As a 
result, morbidity is reduced and overall medical, psychoso-
cial, and monetary costs are also reduced. The overall care 
of a patient with UI, after appropriate diagnosis, entails 
education about the therapeutic regimen chosen and alter-
natives that may exist. Figure 30.2 illustrates, according 
to UI classification, the therapeutic management steps to 
be taken.

Behavior Modification

Behavioral interventions for the treatment of UI include, but 
are not limited to, timed-voiding bladder training and pelvic 
floor exercises (Kegel exercises). Other interventions include 
biofeedback and electrical stimulation. Randomized con-
trolled trials support avoidance of constipation, along with 
weight loss and physical activity, as beneficial in improv-
ing UI (DeMagaad et al., 2008; Peterson, 2008). Timed-
voiding bladder training is most effective for patients who 
have detrusor instability. However, it may also be effective 
for stress and urge incontinence. In this form of therapy, 
patients void at regular intervals (every 1–2 hours). If the 
urge to void occurs within this time frame, the patient is 
instructed not to void, even at the expense of incontinence. 
Every 1 to 2 weeks, the interval is increased by 15 to 60 
minutes. Success occurs when the interval is 3 to 4 hours, 
the patient remains continent, and symptoms (e.g., urgency, 
frequency) are minimal (Abrams et al., 2010; Wyman, 
Burgio, & Newman, 2009).
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Prevention

Because  UI is a symptom, pure  prevention is not entirely 
realistic. However, raising the awareness of   PCPs to  risk 
factors and the potential pharmacologic agents that may 
contribute to   UI may enhance earlier identifi cation of this 
problem. With heightened awareness,   PCPs should be better 
 prepared to identify  at- risk patients and make it a point to 
question them regarding the presence of   UI.

Weight reduction and smoking cessation have been sup-
ported as effective measures of improving   UI (  Richter et al., 
2005;    Subak et al., 2009;   Wing et al., 2010). Individuals 
 who are able to engage in regular daily exercise of moder-
ate intensity are reported to have a lower incidence of   UI 
than their sedentary counterparts  (  Landenfeld et al., 2008). 

medications, usual doses, and expected side effects accord-
ing to the specifi c category of   UI.

Surgery

According to the 2009  U.S. Agency for   Health Care 
Research and  Quality guidelines regarding the management 
of   UI, the fi rst choice of treatment should be that which 
is the least invasive and least dangerous (  Hartmann et al., 
2009). Therefore, in the great majority of cases, the surgical 
option is chosen only after treatment failure with behavioral 
or drug therapy. Many of the cases requiring surgery are 
those in which the primary problem is outlet obstruction. 
Prostate enlargement and urethral stricture are examples of 
situations where surgery may be undertaken.

Surgery (urethral suspension,
periurethral bulking injections, artificial sphincter)

Surgery (incision,
TURP, prostatectomy

Urethral
Obstruction Intermittent/

Indwelling
Catheter

Underactive
Detrusor
Muscle

IF

Adequate
Responsea

Inadequate
Response:

Drug Therapy (See Table 30.3)

Adequate
Responsea

Inadequate
Response-Add:

Pharmacologically induced urinary
retention + intermittent/indwelling
catheterization

Inadequate
Response-Add:

Inadequate
Response-Add:

Inadequate
Response-Add:

Inadequate
Response

Inadequate
Response (leakage

>150 mL)-Add:

Inadequate
Response-Add:

Adequate
Responsea

Adequate
Responsea

Adequate
Responsea

Adequate
Responsea

Adequate
Responsea

Drug Therapy (See Table 30.3)

Drug Therapy (See Table 30.3)

Kegal Exercises +/– Biofeedback

Bladder Retraining With
Shorter Voiding Intervals

Adequate
Responsea

Bladder Retraining Bladder RetrainingConservative Methods
• Risk modification: weight loss,
 treatment of cough, etc.
• Physical maneuvers: tighten
 pelvic muscles, cross legs

Urge Incontinence Stress Incontinence Overflow Incontinence

F  IGURE 30.2 

U  rinary incontinence comprehensive management. 
aAdequate response: reduced or eliminated episodes of incontinence to a level desired/expected by the patient and identifi ed, with the primary care 
provider, as an achievable goal.
TURP, transurethral resection of the prostate.



476      Unit Vi: Genitourinary Conditions

throughout the day and whenever involuntary urine loss 
occurred. Involuntary voiding is further described in the 
record as excessive or small amounts dribbled, and the 
impetus for this (e.g., a sneeze, cough, laughing, or inability 
to suppress the urge) is noted. This record provides infor-
mation that is important in the diagnosis of UI.

Bladder retraining, as previously described, also requires 
explanation. When used in conjunction with the bladder 
record, the patient and the PCP can easily evaluate its effi-
cacy. The provider should explain the role of Kegel exer-
cises and how to perform them, as well as evaluate the role 
of biofeedback and electrical stimulation of the pelvic floor.

PCPs have a major role in teaching patients with UI. In 
addition to providing reassurance that UI can be improved 
or possibly cured, they can also provide tips to patients (e.g., 
avoid drinking large amounts of fluid before going on a trip 
or if access to a toilet may be limited; make it a point to be 

Improved stress incontinence has been observed after weight 
loss because of lower increases in abdominal pressure with 
physical stress. In smokers, presumably secondary to more 
frequent and violent coughing, early development of stress 
incontinence ensues; the number of cigarettes smoked posi-
tively correlates with this symptom.

 n TEACHING AND SELF-CARE

The cornerstone of patient education in UI is to identify 
the type of UI and explain it briefly to the patient. Possible 
interventions can be discussed, including risk-factor modi-
fication. Other educational issues to be considered include 
explaining how and why to keep a bladder record. This 
record illustrates all times when the patient willingly voided 

IR, immediate release; UI, urinary incontinence; XR, extended release.
aAlpha-adrenergic blockers are initiated at the lowest possible dose, at bedtime, due to orthostatic hypotension.

TABLE 30.3 Common Drug Therapy for UI

TYPE OF UL DRUG THERAPY DOSE ADVERSE EFFECTS

Stress 
 incontinence

1.  Alpha-sympatho-
mimetic agonists 
(ephedrine,  
pseudoephedrine, 
phenylpropanolamine

2. imipramine

3. Duloxetine

1.  Ephedrine—25 mg t.i.d.–50 mg 
q.i.d.; pseudoephedrine—15 mg 
b.i.d.–60 mg q.i.d.; phenylpro-
panolamine—25 mg b.i.d.–75 
mg q.i.d. immediate release

2.  10 mg b.i.d.–75 mg b.i.d.

3. 40 mg b.i.d.

1.  Excitation, tremulousness, insomnia, palpitations, 
vertigo, dryness of the nose and throat, acute 
urinary retention (occasionally)

2.  Orthostatic hypotension, tachycardia, confusional 
states (especially in the elderly), dry mouth, 
blurred vision, constipation, urinary retention/
delayed micturition

3.  Dry mouth, fatigue, nausea, constipation, and 
hyperhidrosis

Urge 
 incontinence

1.  Oxybutynin—iR, XR, 
gel or patch 
 
 

2.  Darifenacin
3.  Fesoterodine
4.  Solifenacin
5.  tolterodine 

6.  trospium

1.  a.  iR—2.5–5 mg b.i.d.–q.i.d.
   b.  XR—5–10 mg q.d.
   c.  10% gel to 1 g daily
   d.  3% gel to 84 mg daily
   e.  Patch 36 mg twice weekly
2.  7.5–15 mg q.d.
3.  4–8 mg q.d.
4.  5–10 mg q.d.
5.  2–4 mg q.d. (long acting)  

1–2 mg b.i.d. (immediate release)
6.  60 mg q.d. (long acting) 

20 mg b.i.d. (immediate release)

1.  Palpitations, tachycardia, constipation, dry mouth/
eyes, urinary hesitation/retention, asthenia, dizzi-
ness, drowsiness

2.  Same as above
3.  Same as above
4.  Same as above
5.  Same as above

6.  Same as above

Overflow 
 incontinence

1.  nonselective alpha-
adrenergic blockers 
(prazosin, terazosin, 
doxazosin) 

2.  Uroselective alpha-
adrenergic blockers 
(alfuzosin, silodosin, 
tamsulosin)

3.  5-alpha-reductase 
inhibitors (dutasteride, 
finasteride)

1.  Prazosina—0.5–1 mg b.i.d.;  
terazosin—1–5 mg q.d.;  
doxazosin—1–8 mg at hour of 
sleep (QHS) or 4–8 mg every 
morning (QAM) (extended release)

2.  Alfuzosin—10 mg q.d.; silo-
dosin—4–8 mg q.d.; tamsulo-
sin—0.4–0.8 mg q.d. 

3.  Dutasteride—0.5 mg q.d.; 
finasteride—5 mg q.d.

1.  Dizziness, orthostatic hypotension, headache, 
drowsiness, lack of energy, weakness, palpitations, 
nausea, peripheral edema 
 

2.  Orthostatic hypotension, ejaculatory dysfunction, 
headache, nausea 
 

3.  impotence, decreased libido, decreased ejaculate 
volume, breast tenderness/enlargement
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tract  infection.
 n Associated abdominal or pelvic pain
 n Complex neurologic conditions
 n Suspected  vesicovaginal fi stula
 n Abnormal physical examination fi ndings (e.g., 

pelvic mass, pelvic organ  prolapse)

The subspecialist assists in choosing the most appropriate 
therapy.

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

The following, though not an exhaustive list, mentions 
some complementary approaches being used for this 
condition. Providers need to assess the use of comple-
mentary approaches as part of the patient’s history, as 
they may impact conventional therapies, and patients 
may not volunteer this information unless specifi cally 
asked. Effi cacy of many complementary approaches is 
not as well documented as that of conventional thera-
pies. Providers need to read the literature before sug-
gesting complementary approaches.

 n Biofeedback
 n  Acupuncture
 n Hypnotherapy
 n  Botulinum toxin A
 n Transurethral  collagen denaturation
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Urinary tract infection (UTI) is the most common bacte-
rial infection encountered in the ambulatory care setting 
in the United States, accounting for 8.6 million visits (84% 
by women) in 2007 (Schappert & Rechtsteiner, 2011). 
Infections of the urinary tract represent a wide variety of 
syndromes and may range in severity from urethritis, cysti-
tis, and prostatitis to pyelonephritis. A UTI is defi ned as the 
presence of microorganisms in the urinary tract that cannot 
be accounted for by contamination. The organisms pres-
ent have the potential to invade the tissues of the urinary 
tract and adjacent structures (Dipiro et al., 2012). Both 
men and women experience UTIs, although the incidence 
in females far exceeds that in males. Approximately 60% of 
females will develop a UTI during their lifetime, with about 
one-fourth having a recurrence within a year (Naber, Cho, 
Matsumoto, & Schaeffer, 2009). Infections in men occur 
much less frequently until the age of 65 years, at which 
point the incidence rates in men and women are similar 
(Dipiro et al., 2012).

Infection may involve either only the lower urinary 
tract or both the upper and lower tracts. For example, 
cystitis and urethritis are considered lower-tract infec-
tions, involving the bladder and urethra, respectively. In 
contrast, pyelonephritis is considered an upper-tract infec-
tion because it involves infl ammation of the renal pelvis or 
parenchyma.

UTIs are further classifi ed as uncomplicated and compli-
cated. Uncomplicated refers to an infection in an otherwise 
healthy female who lacks structural or functional abnor-
malities of the urinary tract that interfere with the normal 
fl ow of urine or voiding mechanism. These infections occur 
in females of childbearing age (15–45 years) who are oth-
erwise normal, healthy individuals. The estimated incidence 
in postmenopausal women (55–75 years) was much lower 
when compared to females of childbearing age (Jackson 
et al., 2004). Infections in males generally are not classi-
fi ed as uncomplicated because these infections are rare and 
most often represent a structural or neurologic abnormality 
(Dipiro et al., 2012).

Complicated UTIs are the results of structural or func-
tional abnormalities of the genitourinary tract or underly-
ing diseases that interfere with host defense mechanisms. 
Some predisposing factors that can lead to complicated 

UTIs include a congenital abnormality or distortion of 
the urinary tract, a stone, indwelling catheter, prostatic 
hypertrophy, obstruction, or neurologic defi cit that inter-
feres with the normal fl ow of urine and urinary tract 
defenses.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The urinary tract can be viewed as an anatomic unit united 
by a continuous column of urine extending from the ure-
thra to the kidneys. Organisms typically gain entry into the 
urinary tract via three routes: the ascending, hematogenous 
(descending), and lymphatic pathways. The ascending route 
is the most common. The female urethra is commonly colo-
nized by bacteria, which are believed to originate from the 
fecal fl ora. Anatomic differences in women that predispose 
them to UTIs include a shorter urethra, which also is in close 
proximity to the rectal area, making it more susceptible to 
fecal contamination. Other factors that promote urethral 
colonization in women can result from direct inocula-
tion during sexual activity and the use of spermicides and 
diaphragms as methods of contraception (Hooton, 2012; 
Naber et al., 2009).

Urinary infection may be localized to the bladder, may 
involve the kidneys as well as the bladder, and, for men, 
may also be localized in the prostate. Once bacteria have 
reached the bladder, the organisms quickly multiply and 
can ascend the ureters to the kidneys. Escherichia coli is the 
predominant pathogen in uncomplicated UTI. However, the 
introduction of bacteria into the bladder does not inevitably 
lead to sustained and symptomatic infection. The interplay 
of host, pathogen, and environmental factors determines 
whether tissue invasion and symptomatic infection will 
ensue. For example, bacteria often enter the bladder after 
sexual intercourse, but normal voiding and innate host 
defense mechanisms in the bladder eliminate these organ-
isms. However, any foreign body in the urinary tract, such 
as a urinary catheter or stone, may provide an inert sur-
face for bacterial colonization. Abnormal micturition and/
or signifi cant residual urine volume promote true infection. 
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In short, anything that increases the likelihood of bacteria 
entering and staying in the bladder increases the risk of 
infection (Dipiro et al., 2012; Longo et al., 2013).

The hematogenous route of bacterial entry involves 
bloodborne pathogens that infect renal parenchyma. 
However, hematogenous spread accounts for <2% of docu-
mented UTIs, and usually results from bacteremia caused 
by relatively virulent organisms, such as Salmonella and S. 
aureus (Dipiro et al., 2012; Longo et al., 2013). Additional 
organisms include Candida spp., Mycobacterium tubercu-
losis, and enterococci. Overall, <5% of documented UTIs 
result from hematogenous spread of microorganisms. There 
are lymphatic communications between the bowel and kid-
ney, as well as between the bladder and kidney. There is no 
evidence, however, that microorganisms are transferred to 
the kidney via this route.

In summary, after organisms reach the urinary tract, 
three factors determine the development of infection: the 
size of the inoculum, the virulence of the microorganism, 
and the competency of the host’s natural defense mecha-
nisms (Dipiro et al., 2012).

 n EPIDEMIOLOGY

UTI is the most common bacterial infection encountered in 
the ambulatory care setting in the United States, accounting 
for 8.6 million visits (84% by women) in 2007 (Hooton, 
2012). The incidence of symptomatic UTI in young healthy 
adult men is much lower than that in women. Approximately 
5 to 8 UTIs occur per year per 10,000 young- to middle-
aged men (Krieger, Ross, & Simonsen, 1993). Among sex-
ually active young women, the incidence of symptomatic 
UTI is high. In one university cohort of 796 women, the 
incidence was 0.5 to 0.7 UTIs per person-year (Hooton et 
al., 1996). A study in college women also noted 0.7 epi-
sodes of cystitis per person-year in women starting a new 
contraceptive method (Foxman et al., 2000). As shown in 
Table 31.1, among sexually active young women, the inci-
dence of symptomatic UTI is high. Furthermore, the risk 
is strongly and independently associated with recent sexual 
intercourse, recent use of a diaphragm with spermicide, and 
a history of recurrent UTIs.

Cystitis also occurs in postmenopausal women. In a 
population-based prospective cohort study of 1,017 post-
menopausal women aged 55 to 75 years followed for 2 
years, the estimated incidence of culture-confirmed acute 
cystitis was 0.07 episodes per person per year (Jackson et 
al., 2004). In contrast, acute uncomplicated pyelonephri-
tis is less common than cystitis (estimated ratio, 1 case of 
pyelonephritis to 28 cases of cystitis), with a peak annual 
incidence of 25 cases per 10,000 women 15 to 34 years of 
age (Czaja, Scholes, Hooton, & Stamm, 2007; Ikäheimo et 
al., 1996). In adults aged 65 years and older, the incidence 
rate approaches 10% in women and, in men older than 80 
years, 5.3% (Foxman & Brown, 2003).

 n DIAGNOSTIC CRITERIA

The definitive diagnosis of a UTI is the detection of the 
appropriate quantitative counts of uropathogen in the 
presence of clinical symptoms. The American College of 
Obstetricians and Gynecologists (ACOG) and The Society 
of Obstetricians and Gynaecologists of Canada (SOGC) 
have agreed that common signs and symptoms of acute 
uncomplicated lower UTI include dysuria, frequent and 
urgent urination, suprapubic pain or tenderness, and possi-
bly hematuria (Epp et al., 2010). The probability of cystitis 
is >50% in women with any symptoms or UTI and >90% 
in women who have dysuria and frequency without vaginal 
discharge or irritation (Bent, Nallamothu, Simel, Fihn, & 
Saint, 2002). Additionally, the presence of vaginal symp-
toms (e.g., vaginitis, urethritis) should prompt a pelvic 
examination and/or alternative diagnoses.

Laboratory diagnostic tools consist of urinalysis (either 
by microscopy or by dipstick) and urine culture with sus-
ceptibility data. Urinalysis in the absence of urine culture 
is sufficient for diagnosis of uncomplicated cystitis if symp-
toms are consistent with UTI. However, if there is reason 
to suspect antimicrobial resistance or other complicating 
features, a urine specimen for culture is essential to confirm 
the diagnosis and determine antimicrobial susceptibilities 
of the infecting organism. This latter facilitates appropriate 
antimicrobial therapy. Additionally, urine culture and anti-
microbial susceptibility testing of uropathogens should be 
performed in all women with acute pyelonephritis.

Most episodes of cystitis and pyelonephritis are gener-
ally considered to be uncomplicated in otherwise healthy 
nonpregnant adult women. A complicated UTI, whether 
localized to the lower or upper tract, is associated with 
an underlying condition that increases the risk of failing 
therapy. Such conditions include obstruction, anatomic 
abnormality, urologic dysfunction, and/or a multidrug-
resistant uropathogen (Hooton et al., 2010). Differentiating 
between a lower-tract infection and an upper-tract infec-
tion may be difficult, however, based on symptoms alone. 
Some patients with upper-tract infections fail to present 
with the components of infections. Therefore, a urinalysis 
is important to identify any other components of infection 
(Hooton et al., 2010).

TABLE 31.1 UTI Risk Factors

 n Extremes in age
 n History of recent Uti
 n  neurologic dysfunction: spinal cord injury, stroke, atherosclerosis, 
diabetes mellitus

 n Renal disease
 n Sexual intercourse
 n Contraceptive methods (e.g., diaphragms, spermicides)
 n Urinary tract instrumentation (e.g., catheterization)
 n Urinary tract obstruction
 n Uti

UTI, urinary tract infection.
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Dysuria, urinary frequency and urgency, and pyuria can 
also be seen with acute bacterial prostatitis. The presence of 
fever, chills, malaise, myalgias, pelvic or perineal pain, or 
obstructive symptoms such as dribbling and hesitancy due 
to acute urinary retention in a man with symptoms of cys-
titis suggests acute bacterial prostatitis (Stamm, McKevitt, 
Roberts, & White, 1993).

Microbiology

The microbial spectrum of uncomplicated cystitis and pyelo-
nephritis consists mainly of E. coli (75–95%), with occa-
sional other species of Enterobacteriaceae, such as Proteus 
mirabilis and Klebsiella pneumoniae, and Staphylococcus 
saprophyticus. Other gram-negative and gram-positive spe-
cies are rarely isolated in uncomplicated UTIs. The resis-
tance patterns of E. coli strains causing uncomplicated UTI 
vary considerably between regions and countries; therefore, 
a specific treatment recommendation may not be univer-
sally suitably for all regions or countries. Thus, antimicro-
bial susceptibility patterns of E. coli should be considered 
in empiric antimicrobial selection for uncomplicated UTIs 
(DiPiro et al., 2012).

Gram-negative rods are the most common etiologic 
agent, with E. coli causing approximately 58% to 88% of 
infections in women versus 75% to 80% of episodes in men 
with acute versus chronic prostatitis (Cornia, Takahashi, 
& Lipsky, 2006; Schaeffer, 2006). Enterococcus faecalis, 
Klebsiella pneumoniae, P. mirabilis, Pseudomonas aeru-
ginosa, and other gram-negative bacilli are the next most 
commonly reported organisms (Lipsky, Byren, & Hoey, 
2010; Naber, Busch, & Focht, 2000).

A single organism usually causes bacteriuria in patients 
having short-term catheters (Krieger, Kaiser, & Wenzel, 
1983; Hooton et al., 2010). E. coli is the species most fre-
quently isolated, although it comprises less than one third 
of isolates (Nicolle, 2005). Other Enterobacteriaceae, such 
as Klebsiella species, Serratia species, Citrobacter species, 
and Enterobacter species; nonfermenters such as P. aerugi-
nosa; and gram-positive cocci, including coagulase-negative 
staphylococci and Enterococcus species, are also isolated 
(Nicolle, 2005). Funguria, mostly candiduria, is reported 
in 3% to 32% of patients catheterized for short periods of 
time (Hooton et al., 2010; Nicolle, 2005). In contrast to 
patients with short-term catheterization, UTIs in patients 
with long-term catheterization are usually polymicrobial 
(Hooton et al., 2010).

 n HISTORY AND PHYSICAL EXAMINATION

Specific signs and symptoms were mentioned earlier.

Diagnostic Studies

Among patients with clinical symptoms suggestive of a UTI, 
the diagnosis can be confirmed by sending a clean-catch 

specimen for urinalysis and culture. Urinalysis is invaluable 
in the diagnosis of urologic conditions such as calculi, UTI, 
and malignancy (Simerville, Maxted, & Pahira, 2005). A 
urinalysis to look for pyuria and hematuria is indicated if 
UTI is suspected. It includes both macroscopic and micro-
scopic analysis and is done by the dipstick method. These 
include measuring or analyzing the urine for color, specific 
gravity, pH, glucose, protein, ketone, blood, and bilirubin 
(Table 31.2). Pyuria is present in almost all women with 
acutely symptomatic UTI and in most women with urethri-
tis caused by Neisseria gonorrhoeae or Chlamydia tracho-
matis. The absence of pyuria strongly suggests an alternative 
diagnosis. Microscopic examination is an indispensable part 
of urinalysis; the identification of casts, cells, crystals, and 
bacteria aid in the diagnosis of a variety of conditions. To 
prepare a urine specimen for microscopic analysis, a fresh 
sample of 10 to 15 mL of urine should be centrifuged at 
1,500 to 3,000 rpm for 5 minutes (Simerville et al., 2005).

Commercially available dipsticks that test for both leu-
kocyte esterase and nitrites are often utilized to assess for 
pyuria and bacteriuria. The dipstick nitrite test depends on 
the conversion of nitrate (from dietary metabolites) to nitrite 
by bacteria in the urine. As demonstrated in Table 31.2, 
normally no detectable nitrite is present. Leukocyte ester-
ase detects the enzyme produced by neutrophils associated 
with pyuria as a response to bacterial infections. The dip-
stick test is most accurate for predicting UTI when the test 
shows positive results for the presence of either leukocyte 
esterase or nitrite, with a sensitivity of 75% and a specificity 
of 82% (Bent et al., 2002; Hooton, 2003). A meta-analysis 
of 70 publications concluded that urine dipstick test alone 
is useful to exclude the presence of infections when both 
nitrite and leukocyte esterase tests are negative (sensitivity: 
68%–88%; Devillé et al., 2004). However, when history is 
strongly suggestive of UTI, negative dipstick results do not 
reliably rule out infection (Bent et al., 2002).

Suprapubic aspiration is the optimal method for obtain-
ing a sterile urine specimen. This procedure avoids con-
tamination of specimens with bacteria in the distal urethra. 
However, this method is rarely used because it is inva-
sive and uncomfortable, while also requiring additional 
resources (Wilson & Gaido, 2004). Most urine specimens 
are obtained from adult patients via the clean-catch mid-
stream technique. This technique is advantageous because 
it is not invasive or uncomfortable and it can be performed 
in almost any clinical setting with no risk of introducing 
bacteria into the bladder through catheterization, while also 
decreasing the risk of complications in collection. Colony 
counts from urine specimens collected by this method cor-
relate reasonably well with those of specimens collected via 
suprapubic aspiration or straight catheterization (Barford, 
Anson, Hu, & Coates, 2008). Available evidence sug-
gests that cleansing procedures prior to collection may not 
decrease urine contamination rates significantly and, there-
fore, may be unnecessary as a routine practice (Schneeberger 
et al., 2013). However, because urine is so easily contami-
nated with commensal flora, specimens for culture of bac-
terial urinary tract pathogens should be collected with 
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Urinalysis in UTIs

UTI VALUES NORMAL VALUES COMMENTS

Macroscopic Examination and Dipstick

Color Clear to cloudy Clear to amber Urine may be clear or cloudy because of bacteria or leukocytes; it may 
also be red or orange because of blood in the urine (hematuria)

Specific gravity normal 1.010–1.020 Specific gravity may be abnormally high or low in Utis from other 
causes

pH normal to 
alkaline

4.5–8.0 Average pH = 6.0
Alkaline urine may suggest presence of urea-splitting organisms

Glucose 0 to trace 0 to trace —

Protein 0 to +2 0 to +1 —

Ketone 0 to trace 0 to trace —

Blood 0 to +3 0 to trace —

Leukocytes 0 to +3 0 to trace Enzyme produced by neutrophils is associated with pyuria as a 
response to a bacterial infection

Nitrites 0 to trace Bacterial reduction of urinary nitrates to nitrites

Microscopic Examination

Bacteria >103 or 105/mL none May represent a pathogen, though also common in poorly collected 
urine specimens

White blood 
cells

>5 WBC/HPF 
(>10 WBC/
HPF more 
indicative)

<5 WBC/HPF = normal inflammatory response to bacterial Uti

Red blood cells normal or >2–3/
HPF

0–3/HPF-male
0–5/HPF-female

—

Casts 0 to many 0 to trace Casts may be helpful in diagnosing upper-tract infection 
(pyelonephritis)

HPF, high-power field; UTI, urinary tract infection.

TABLE 31.2

attention to minimizing contamination from the perineal 
and superficial mucosal microbiota.

A urine culture is performed to confirm the presence 
of bacteriuria and the antimicrobial susceptibility of the 
infecting uropathogen. A quantitative count of ≥105 col-
ony-forming units (CFU)/mL is considered indicative of 
a UTI. However, up to 50% of women will present with 
clinical symptoms of a UTI with lower counts (103 CFU/mL) 
(Nicolle, 2008). This test is indicated for all women with 
suspected pyelonephritis but is not necessary for the diagno-
sis of cystitis, given the reliability of the patient’s history in 
establishing the diagnosis and delayed availability of culture 
results (Bent et al., 2002; Hooton, 2003). Urine culture with 
three or more species of bacteria in a urine specimen usually 
indicates contamination at the time of collection and should 
not be interpreted (Baron et al., 2013). The indications for 
culture in young women include suspicion of a complicated 
infection, atypical symptoms, failure to respond to initial 

therapy, and recurrent symptoms <1 month after treat-
ment of a previous UTI for which no culture was performed 
(Wilson & Gaido, 2004).

In summary, urinalysis in the absence of urine culture is 
sufficient for diagnosis of uncomplicated cystitis if symptoms 
are consistent with UTI, unless there is reason to suspect 
antimicrobial resistance or other complicating features. The 
standard definition of a positive urine culture is ≥105 CFU/
mL together with pyuria (e.g., leukocyte count ≥105 WBC/
mL). Normal values in a noninfected midstream, clean-catch 
sample are <105 CFU (primarily due to contaminating E. coli) 
and <10,000 leukocytes per mL of urine. Contamination in 
the absence of UTI is typically suggested by high CFU counts 
without significant leukocyturia in a patient with no urinary 
tract symptoms such as dysuria, frequency, or fever. Table 
31.2 lists normal and abnormal levels for these components 
of the urinalysis (Cohen & Brown, 2003; LeBlond, Brown, 
& Degowin, 2012; Simerville et al., 2005).
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Factors that affect the rate and extent of excretion through 
the kidney include the patient’s glomerular filtration rate 
(GFR) and whether or not the agent is actively secreted. As 
the GFR is reduced, the amount of drug that enters the urine 
is reduced (Dipiro et al., 2012).

The traditional first-line agent in the United States and 
recommended in the original Infectious Disease Society 
of America (IDSA) guidelines (Warren et al., 1999) was 
trimethoprim-sulfamethoxazole (TMP-SMX). However, 
rising rates of resistance among uropathogens, especially 
outside of the United States, and consistent evidence that 
in vitro resistance correlates with bacterial and clinical fail-
ures, necessitates revision of this recommendation. Four 
randomized clinical trials compared TMP-SMX with other 
agents, including ciprofloxacin, norfloxacin, nitrofuran-
toin, and cefpodoxime–proxetil, and evaluated microbio-
logical and clinical outcomes among women with acute 
cystitis (Arredondo-García et al., 2004; Gupta, Hooton, 
Roberts, & Stamm, 2007; Iravani et al., 1999; Kavatha et 
al., 2003). Overall findings from these studies demonstrate 
that TMP-SMX remains a highly effective treatment for 
acute uncomplicated cystitis in women when the rate of 
resistance is known or expected to be <20%, supporting a 
strong recommendation for use in such settings. Table 31.4 
lists common side effects and precautions for TMP-SMX 
(Hooton, 2012).

Nitrofurantoin is another highly effective agent against 
most strains of E. coli and organisms previously sensitive 
to this agent. Such organisms rarely develop resistance. 
However, other organisms that may be associated with the 
development of UTIs, such as Proteus spp. and Klebsiella 
spp, are generally resistant to nitrofurantoin. As seen in 
Table 31.4, this drug is contraindicated in patients with 
anuria, oliguria, or renal impairment (estimated creatinine 
clearance <60 mL/min) because of possible toxicity resulting 
from impaired excretion. Four randomized trials of nitrofu-
rantoin demonstrated a clinical cure rate of 88% to 93% 
and a bacterial cure rate of 81% to 92% when compared 
with a different antibacterial agent (Christiaens et al., 2002; 
Gupta et al., 2007; Iravani et al., 1999; Stein, 1999). These 
studies demonstrate that nitrofurantoin monohydrate/mac-
rocrystals (100 mg twice daily for 7 days) has clinical cure 
rate similar to that of ciprofloxacin (100 mg twice daily for 
3 days; 93% vs. 95%), TMP-SMX (160/800 mg twice daily 
for 7 days; 93% vs. 95%), and 3-g single-dose fosfomycin 
(Manurol) (89% vs. 90%) (Christiaens et al., 2002; Iravani 
et al., 1999; Stein, 1999). A 5-day regimen, rather than the 
traditional 7-day course, can be considered an effective 
duration of treatment based on a recent randomized clinical 
trial (Gupta et al., 2007). In summary, current randomized 
clinical trial data provide strong support for consideration 
of nitrofurantoin as an effective agent for treatment of acute 
cystitis. Demonstration of efficacy, with minimal drug resis-
tance or propensity for collateral damage, makes nitrofu-
rantoin an attractive agent for cystitis.

Fosfomycin tromethamine (Manurol), a phosphonic 
acid derivative, is available only in the oral form in the 
United States. This agent is approved as a one-dose 

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

The goals of UTI treatments are to eradicate the invading 
organism(s), to prevent or to treat systemic consequences of 
infection, and to prevent the recurrence of infection (Dipiro 
et al., 2012). The management of a patient with a UTI 
includes evaluation, selection of an antimicrobial agent and 
duration of therapy, and follow-up evaluation (Table 31.3; 
Dipiro et al., 2012).

Table 31.4 presents considerations for selecting an agent 
for treatment of acute cystitis. These considerations include 
efficacy, pharmacokinetic/pharmacodynamic profile, side 
effects, resistance rates, propensity to cause ecological 
adverse effects of antimicrobial therapy (such as selection of 
drug-resistant organisms and development of colonization 
or infection with multidrug-resistant organisms), cost, and 
drug availability.

 n PHARMACOLOGIC THERAPY

The antimicrobial agent chosen for use should ideally have 
the following characteristics: well tolerated, well absorbed, 
achieves high urinary concentrations, and has a spectrum 
of activity limited to the known or suspected pathogen(s). 

INITIAL EVALUATION OF PATIENTS

Severity of illness (systemic sign and symptoms, complicated vs. 
uncomplicated infections)

Site of infections (lower- vs. upper-tract infections)

PATIENT-RELATED FACTORS

Allergies
Concomitant disease states
Renal function or hepatic function

PHARMACOLOGICAL FACTORS

Antimicrobial concentration in urine
Antimicrobial spectrum of activity
Efficacy data
Side effect profile
Propensity to cause ecological adverse effectsa

Dosing frequency
Drug availability
Cost

aThe recently updated Infectious Diseases Society of America guidelines 
emphasize the importance of considering ecologic adverse effects of anti-
microbial agents (i.e., selection for colonization or infection with multidrug-
resistant organisms) when selecting a treatment regimen.
UTI, urinary tract infection.

UTI Management ConsiderationsTABLE 31.3
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antibiotic for the treatment of uncomplicated UTI, such 
as acute cystitis. A 3-g single dose of fosfomycin was com-
pared with a 7-day course of nitrofurantoin monohydrate/
macrocrystals 100 mg twice daily in one study and with 
a 5-day course of trimethoprim 100 mg twice daily in 
another (Minassian et al., 1998; Stein, 1999). The study by 
Stein was a Phase III multicenter (26 centers in the United 
States), double-blind randomized trial of fosfomycin 3 g 
orally given once, compared with nitrofurantoin 100 mg 
orally prescribed twice daily for 7 days. The early clini-
cal responses to these medications (cure or improvement 
at 5–11 days after starting therapy) were not significantly 
different, at 91% (240/263) versus 95% (232/245) for fos-
fomycin and nitrofurantoin, respectively. However, the 

microbiologic cure rate was significantly higher with nitro-
furantoin (86%), compared with fosfomycin (78%), at the 
first follow-up visit (p = .02). Microbiologic cure rates 4 to 
6 weeks after therapy were 96% for fosfomycin and 91% 
for nitrofurantoin, but included only approximately 50% 
of the original study sample. The latter study only evalu-
ated the microbiologic outcome and reported that single-
dose fosfomycin and 5 days of twice-daily trimethoprim 
each had an 83% bacterial cure rate (147/177 fosfomycin 
and 70/84 trimethoprim-treated women, respectively) at 
the early follow-up visit (Minassian et al., 1998). Overall, 
the bacterial efficacy of fosfomycin is lower than that of 
other first-line agents, but clinical efficacy (based on a sin-
gle study) was comparable (see Table 31.4). Of importance, 

DRUG (DOSAGE)

ESTIMATED CLINICAL 
EFFICACY AND 
MICROBIOLOGICAL 
EFFICACYa (%) COMMON SIDE EFFECTS COMMENTS

First-Line Therapy

trimethoprim-sulfamethoxazole (160/800 mg 
twice daily for 3 days)

93 (90–100%)/ 
94 (91–100%)

nausea, vomiting, 
anorexia, rash, 
urticaria, hemato-
logical complications, 
photosensitivity

Probably fewer ecological 
adverse effects than seen with 
fluoroquinolones; this agent 
should not be used in the third 
trimester of pregnancy; avoid 
in patients with sulfa allergy

nitrofurantoin monohydrate macrocrystals, 
100 mg twice daily for 5 days (with meals)

93 (84–95%)/ 
88 (86–92%)

nausea, headache, 
flatulence, urine 
discoloration

Minimal ecological adverse 
effects; avoid if pyelonephritis 
is suspected; contraindicated 
in third trimester of pregnancy 
and creatinine clearance <60 
mL/min

Fosfomycin (3 g single-dose sachet) 91/80 (78–83%) Diarrhea, nausea, head-
ache, vaginitis

Minimal ecologic adverse effects; 
avoid if pyelonephritis is sus-
pected; pregnancy category B

Second-Line Therapy

Fluoroquinolones (dose varies by agent; 3-day 
regimen)

90 (85–98%)/ 
91 (81–98%)

nausea, vomiting, 
diarrhea, headache, 
drowsiness, insomnia, 
photosensitivity

Propensity for ecological adverse 
effects; when possible, reserve 
for uses other than cystitis; 
pregnancy category C; FDA 
black box warning of risk of 
tendinitis/tendon rupture in 
high-risk patientsc

Beta-lactams (e.g., amoxicillin–clavulanate, 
cefdinir, cefaclor, and cefpodoxime–prox-
etil) for 3–7 daysb

89 (79–98%)/ 
82 (74–98%)

Diarrhea, nausea, vomit-
ing, rash, urticaria

Probably fewer ecological 
adverse effects than seen with 
parenteral broad-spectrum 
cephalosporins; pregnancy 
category B

a Estimated clinical efficacy and microbiological efficacy should not necessarily be compared across agents, because study design, efficacy definition, therapy dura-
tion, and other factors are heterogeneous. Note that efficacy rates may vary depending on local patterns of antimicrobial resistance among uropathogens.
b  Data on beta-lactams were derived from clinical trials examining second- and third-generation cephalosporins and amoxicillin–clavulanate.
c  High-risk patients include those older than 60 years; kidney, heart, and lung transplant recipients; and those using concomitant steroid therapy.

Empirical Treatment of Acute Uncomplicated CystitisTABLE 31.4
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several in vitro studies noted the activity of fosfomycin 
against multidrug-resistant pathogens, including vanco-
mycin-resistant Enterococci (VRE), methicillin-resistant 
S. aureus (MRSA), and extended-spectrum beta-lactamase 
(ESBL)–producing gram-negative rods (Popovic, Steinort, 
Pillai, & Joukhadar, 2010). However, clinical results have 
not been reported from randomized, controlled studies. 
That is, only observational studies support clinical effi-
cacy (Popovic et al., 2010; Rodríguez-Baño et al., 2008). 
Fosfomycin is unique in its mechanism of action and less 
likely to select for coresistance. Thus, this antibiotic may 
have a place in the treatment of both simple cystitis and 
more complicated UTI, although the literature on the lat-
ter is scant.

Fluoroquinolone antibiotics such as ciprofloxacin, nor-
floxacin, or ofloxacin have become important treatment 
options in the past several years for both complicated and 
uncomplicated UTIs. Fluoroquinolones achieve excellent 
concentrations in the entire genitourinary system, exhibit 
more than satisfactory activity against all potential patho-
gens that cause UTIs, and are generally well tolerated. 
However, published studies note the promotion of fluoro-
quinolone resistance, not only among uropathogens but 
also other organisms as well, causing more serious and 
difficult-to-treat infections at other sites (Paterson, 2004). 
Of concern, an association between fluoroquinolone use 
and increased rates of MRSA was noted (Paterson, 2004). 
Additionally, increased fluoroquinolone resistance among 
community uropathogens has been reported (Nicolle, 
2011). Thus, many experts recommend the restriction of 
fluoroquinolone use to those episodes of uncomplicated cys-
titis when other UTI antimicrobials are not fitting (Hooton 
et al., 2004).

The recently updated IDSA clinical practice guideline 
reviewed 12 randomized trials of fluoroquinolones for treat-
ment of acute cystitis, and the overall clinical and bacterial 
efficacy rates in these studies were consistently high (90% 
and 91% for clinical and microbiological cure, respectively). 
In summary, the IDSA panel recommends that fluoroquino-
lones be reserved as an alternative for therapy only when 
other UTI agents cannot be used. Of note, once-daily dos-
ing of ciprofloxacin is now available and of equal efficacy 
to the twice-daily formulation, albeit more expensive, as the 
latter is now generic. Single-dose fluoroquinolone therapy 
remains an option but with possibly lower efficacy rates 
than achieved with longer regimens.

Beta-lactam (or b-lactam) antibiotics such as ampicil-
lin, amoxicillin plus clavulanic acid, and cephalosporin 
are also used in the treatment of UTIs (see Table 31.4). 
The overall evidence of the efficacy of b-lactams for treat-
ment of acute cystitis has not changed since the previous 
clinical practice guideline. Studies demonstrate that b-lac-
tams are generally inferior in cure rates to the fluoroqui-
nolones (89% and 82% for clinical and microbiological 
cure, respectively, Table 31.4). A study by Hooton et al. 
compared amoxicillin–clavulanate (500/125 mg twice 
daily) with ciprofloxacin (250 mg twice daily), both for 3 

days, with 4 months of follow-up (Hooton et al., 2005). 
In Hooton et al.’s study, both clinical and microbiological 
cure of amoxicillin–clavulanate were found to be statisti-
cally inferior to ciprofloxacin (58% [160] vs. 77 [162], p 
= .001) for the clinical cure of the amoxicillin–clavulanate 
and ciprofloxacin-treated groups respectively; and 76% 
(156) versus 95% (161), p = .001, for microbiological cure 
of the amoxicillin–clavulanate and ciprofloxacin-treated 
groups, respectively. Additionally, vaginal colonization 
with uropathogens before and after therapy was also mea-
sured, with the higher clinical failure rate observed with 
amoxicillin–clavulanate being associated with a lower rate 
of eradication of vaginal uropathogens in the amoxicillin–
clavulanate group (Hooton et al., 2005). These findings 
are consistent with the postulated mechanism for b-lactam 
inferiority in the treatment of UTI being in part related to 
persistence of the vaginal reservoir for infection.

In summary, the choice of agent should be individual-
ized on the basis of patient allergy and compliance history, 
local practice patterns, local community resistance preva-
lence, availability, cost, and patient and provider threshold 
for failure (refer to Table 31.3). If a first-line antimicro-
bial agent is not a good choice based on one or more of 
these factors, fluoroquinolones or b-lactams are reasonable 
alternatives. However, it is preferable to minimize their use 
because of concerns about ecologic adverse effects and, 
with respect to b-lactams, efficacy (Hooton, 2012).

 n MONITORING AND FOLLOW-UP

After treatment for uncomplicated cystitis or pyelonephritis, 
a urine culture is unnecessary if symptoms have resolved 
(Hooton, 2012). Patients should see relatively rapid reso-
lution of these symptoms, usually within 48 to 72 hours 
after initiation of antimicrobial therapy. Patients with acute 
cystitis or pyelonephritis who have persistent symptoms or 
worsening illness after 48 to 72 hours of appropriate anti-
microbial therapy, or recurrent symptoms within a few 
weeks of treatment, should be evaluated for complicated 
infections. If symptoms are suggestive of a stone, abscess, 
or obstruction, a urologic evaluation should be performed 
as well to rule out these abnormalities (Hooton, 2001). 
Additionally, urine culture should be repeated and empiric 
treatment initiated with another antimicrobial agent. The 
discussion of complicated infections is beyond the scope of 
this chapter.

In women with recurrent uncomplicated cystitis or pyelo-
nephritis, routine urologic evaluation (with the use of ultra-
sonography or computed tomography) has low diagnostic 
yield and is not recommended (Hooton, 2001). However, 
urologic evaluation should be considered in women who 
have persistent hematuria or multiple early recurrences of 
cystitis involving the same strain of bacteria. Imaging stud-
ies are both recommended and reasonable in women who 
have two or more recurrences of pyelonephritis.
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 n PREVENTION

Self-Intermittent and Antibiotic  
Prophylaxis Strategy

There are several approaches to choose from when using 
antimicrobial prophylaxis, including continuous prophy-
laxis, postcoital prophylaxis, and intermittent self-treatment. 
These have all been demonstrated as effective in the manage-
ment of recurrent uncomplicated UTIs. With the pressure of 
antibiotic resistance, regimens with limited duration offer 
the benefit of less exposure (Shepherd & Pottinger,  2013). 
Antibiotic prophylaxis has been shown to reduce the risk of 
recurrence by approximately 95%. Such treatment should 
be limited to women who have had:

 n Three or more UTIs in the past 12 months, or
 n Two or more UTIs in the past 6 months (at least one 
of which was confirmed by a positive culture), and

 n In whom nonantimicrobial strategies have not been 
effective, and who

 n Prefer prophylaxis (Hooton, 2012)

Note well that, before any prophylaxis regimen is initi-
ated, eradication of a previous UTI should be assured by a 
negative urine culture 1 to 2 weeks after treatment.

Many women do not want to take antimicrobials over an 
extended period of time, preferring to minimize their intake 
of antimicrobials. Some women are reliable and so may be 
candidates for self-diagnosis and self-treatment with a short-
course regimen of an antimicrobial such as TMP-SMX or any 
of the first-line agents. Women with previously diagnosed cys-
titis can accurately self-diagnose subsequent cystitis in more 
than 85% to 95% of cases. Thus, they can successfully treat 
themselves. Patient satisfaction is higher with this strategy 
than with traditional visits to a provider for UTI symptoms. 
Further, this method involves less antimicrobial exposure 
than that of continuous antimicrobial prophylaxis. This strat-
egy should be reserved for motivated women with good com-
pliance and previous culture-confirmed cystitis. Additionally, 
urine culture should be obtained periodically before treat-
ment to confirm the presence of UTI and drug susceptibilities 
(Hooton, 2012). Women should be reminded to call their pro-
vider if they have symptoms suggestive of pyelonephritis or if 
their symptoms are not completely resolved after 48 hours of 
treatment.

Several studies in different populations have demon-
strated that continuous prophylaxis decreases the number of 
recurrent episodes of UTIs by up to 95%. The use of TMP-
SMX for as long as 5 years has been reported to be effective 
and well tolerated (Nicolle et al., 1988). Nitrofurantoin has 
also been shown to be safe and well tolerated in long-term 
(12 months) prophylaxis regimens (Lichtenberger et al., 
2011). The regimens used for continuous prophylaxis are 
shown in Table 31.5.

A single postcoital dose of antimicrobials may be a more 
efficient and acceptable method of prevention than continu-
ous prophylaxis in women whose symptoms appear to be 

related to sexual intercourse. Depending upon the frequency 
of sexual activity, postcoital prophylaxis usually results in 
receipt of smaller amounts of antimicrobials than continu-
ous prophylaxis. The only published placebo-controlled trial 
of postcoital prophylaxis for recurrent uncomplicated UTI 
showed a decrease in cystitis recurrence rates with postcoital 
TMP-SMX at a dose of 40/200 mg (0.3 per patient-year) 
compared with placebo (3.6 per patient-year), and the regi-
men was effective for patients with both low and high inter-
course frequencies (Stapleton, Latham, Johnson, & Stamm, 
1990). The regimens used for postcoital antibiotic prophy-
laxis are shown in Table 31.5.

In summary, antibiotic prophylaxis is highly effective, 
but is usually used for long periods of time and thus likely 
contributes to the widespread problem of antimicrobial 
resistance. Postcoital prophylaxis and self-diagnosis/self-
treatment result in less antimicrobial use and should be used 
in appropriate settings.

 n NONANTIBIOTIC STRATEGIES

The goal of long-term management of recurrent cysti-
tis should be to improve quality of life while minimizing 
antimicrobial exposure. Table 31.6 lists nonantibiotic pre-
ventive strategies for women who have recurrent cystitis. 
Although data supporting their effectiveness are sparse, 
these strategies carry low risk of adverse effects and may be 
helpful. Caution should be exercised when interpreting the 
evidence of a relationship between behavior or habits with 
recurrent UTIs, due to small sample size of published clini-
cal trials (Shepherd & Pottinger, 2013).

TABLE 31.5
Strategies for Recurrent Acute 
Uncomplicated Cystitis

UTI, urinary tract infection; TMP-SMX, trimethoprim-sulfamethoxazole.

STRATEGY DESCRIPTION/ANTIBIOTIC AGENT

Self-diagnosis and 
treatment

First-line antimicrobial regimen is 
prescribed for future use; patient 
is advised to take it at onset of Uti 
symptoms

Antimicrobial Prophylaxis

Postcoital prophy-
laxis: Single dose of 
antibiotic agent as 
soon as feasible after 
intercourse

nitrofurantoin 50–100 mg
tMP-SMX 40 mg/200 mg or 80 

mg/400 mg
tMP 100 mg
Cephalexin 250 mg

Continuous antibiotic 
prophylaxis; daily 
bedtime dose (except 
fosfomycin)

nitrofurantoin 50–100 mg
tMP-SMX 40 mg/200 mg (3 times 

weekly is also effective)
tMP 100 mg
Cephalexin 125–250 mg
Fosfomycin, 3-g sachet every 10 days
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Mode of contraception method has also been associ-
ated with acquisition of UTI. Recent condom use, both 
lubricated and nonlubricated, with or without spermici-
dal cream or gel, was found to strongly increase the risk 
of a first and recurrent UTI (Trautner & Gupta, 2012). 
Spermicide use was shown to be a strong risk factor for 
UTI, associated with increased frequency of first and 
recurrent UTI, including use of spermicide-coated con-
doms, especially if used with a diaphragm (Trautner & 
Gupta, 2012). This is because Nonoxynol-9, the most 
commonly used spermicide, may alter the vaginal flora. 
It may also favor the colonization of uropathogens, being 
toxic to lactobacilli and, in particular, hydrogen perox-
ide (H2O2)-producing lactobacilli such as Lactobacillus 
crispatus (Fashemi, Delaney, Onderdonk, & Fichorova, 
2013). Unless there are no other options, spermicides 
should be avoided in women who have a history of fre-
quent UTIs.

The use of probiotics has become more common in the 
era of increasing antimicrobial use and resistance. However, 
the Food and Drug Administration (FDA) has not approved 
any probiotic agent for the therapeutic use of UTI pre-
vention. Evidence for the use of probiotics is diverse and 

inconsistent, but the proposed mechanisms for prevention 
of urogenital infection by probiotics have been shown to 
be noteworthy. Benefits include modulating host immunity, 
preventing adherence of pathogenic organisms to the uro-
genital epithelium, and modulating growth/colonization 
of these pathogens (Karlsson, Scherbak, Khalaf, Olsson, 
& Jass, 2012). In a review by Barron et al., out of four 
studies looking at the efficacy of Lactobacillus for preven-
tion of UTI, only one was shown to have a positive effect. 
However, most of the studies were underpowered, as they 
used a variety of Lactobacilli strains (Barrons & Tassone, 
2008). The use of probiotics is unlikely to be harmful and 
may provide benefit to individual patients. However, until 
further evidence is available in larger, randomized trials, 
the use of probiotics cannot be conclusively recommended 
(Shepherd & Pottinger, 2013).

Cranberry juice and cranberry supplements are fre-
quently used for UTI prevention. However, controversy 
exists regarding their effectiveness in prevention of UTI. 
Many trials have assessed the use of cranberry in various 
forms and concentrations, but with mixed results. Extract 
capsule is available for patients who cannot tolerate the 
sugar and acidity of the juice. Most recently, a randomized 
controlled trial comparing cranberry juice versus placebo 
found no difference in timing of UTI occurrence. Of note, this 
study reported a reduction in infections with P-fimbriated E. 
coli strains in the cranberry group (Stapleton et al., 2012). 
Another study noted that cranberry was inferior when com-
pared with TMP-SMX for prophylaxis (Beerepoot et al., 
2011). The use of cranberry is safe but evidence for its use 
has been underwhelming.

Women are believed to lose the UTI-protective benefits 
of estrogen after menopause, with resultant increases in 
vaginal pH and, among other effects, a decrease in introi-
tal Lactobacillus colonization (Fashemi et al., 2013). The 
evaluation of estrogens in prevention of UTI recurrence 
has varied by dose, route (oral vs. vaginal), and control 
group (placebo vs. antimicrobial). Several studies com-
paring estrogen replacement with prophylactic antibiot-
ics were heterogeneous in design and showed conflicting 
results (Shepherd & Pottinger, 2013). Topical estrogen 
was noted to normalize the vaginal flora of some post-
menopausal women and reduce the risk of recurrent 
UTIs, whereas oral estrogen did not show the same effect 
(Beerepoot, Geerlings, van Haarst, van Charante, & ter 
Riet, 2013). Topical estrogen treatment maybe consid-
ered in motivated, postmenopausal women with recurrent 
UTIs, especially when the risk of prophylactic antibiotic 
use is high (Shepherd & Pottinger, 2013).

Few large trials have evaluated the efficacy of methe-
namine salts in UTI prevention. These salts produce form-
aldehyde from hexamine, leading to urinary acidification, 
thus making the bladder more hostile to microbial inva-
sion. The salts come in two forms, methenamine hippurate 
and methanamine mandelate. Each is typically well toler-
ated, although some women discontinued use because of a 
sensation of urethral burning caused by chemical irritation 
(Shepherd & Pottinger, 2013).

TYPE STRATEGY

Behavioral Recommend abstinence or reduction in frequency 
of intercourse; however, this behavioral strategy 
may not be feasible for some patients

if spermicides are used, recommend changing to 
another method of contraception for prevention 
of infection

Recommend that patient urinate soon after inter-
course, drink fluids liberally, not routinely delay 
urination, wipe front to back after defecation, 
avoid tight-fitting underwear, avoid douching

Others Probiotics are unlikely to be harmful and may 
provide benefit to individual patients; however, 
the use of probiotics cannot be conclusively 
recommended due to a lack of evidence

Cranberry juice, capsules or tablets: the use 
of cranberry is safe but evidence has been 
underwhelming

topical estrogen may normalize the vaginal flora 
and reduce the risk of Uti; however, the same 
effect was not observed with oral estrogen

Methenamine salts work through urinary acidifica-
tion, thereby making the bladder more hostile to 
microbial invasion. typically well tolerated but 
sensations of urethral burning have been reported

TABLE 31.6
Nonantibiotic Strategies for Recurrent 
Acute Uncomplicated Cystitis
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 n TEACHING AND SELF-CARE

General considerations regarding the self-care of UTI 
and pyelonephritis include awareness of the present-
ing signs and symptoms, which may differ among vari-
ous patient populations. For example, a healthy young 
woman will have different presenting symptoms than 
a patient who is paraplegic and thus requires intermit-
tent catheterization. It is important to keep open lines 
of communication between patient and primary care 
provider. Following these general guidelines should 
help to reduce the morbidity associated with UTIs and 
pyelonephritis.

Specifi c suggestions that patients can follow to help 
reduce their risk of developing UTIs and pyelonephritis can 
be found in Table 31.7.

 n COMMUNITY RESOURCES

 n American Board of Urology, 2216 Ivy Rd., Suite 210, 
Charlottesville, VA 22903; www.abu.org

 n American Foundation of Urologic Disease, 300 W. 
Pratt St., Suite 401, Baltimore, MD 21201

 n National Institute of Diabetes and Digestive 
and Kidney Disease—UTIs in Adults (800-891-
5390; TDD: 866-569-1162); www.niddk.nih.gov
.UrinaryTractInfections.html

 n University Health Service—Urinary Tract 
Information; www.rochester.edu/student-srvcs/UHS/
urinary.html

 n Women specifi c information on UTIs (800-994-9662; 
TDD: 888-220-5446); www.womenhealth.gov

GENERAL SUGGESTIONS

 n Do not ignore the urge to urinate
 n Keep well hydrated (water helps fl ush the urinary tract)
 n  Maintain good perineal hygiene (i.e., wipe from front to back 
after voiding)

 n  take showers instead of baths to help prevent bacteria from 
entering the urethra

 n  Avoid potentially irritating feminine products; using deodorant 
sprays or other feminine products such as douches and powders 
in the genital area can irritate the urethra

SUGGESTIONS RELATIVE TO SEXUAL ACTIVITY

 n Complete postcoital voiding of the bladder
 n  Wash genital area both before and after sexual intercourse to 
help prevent transferring bacteria to the urethra or vaginal area

UTI, urinary tract infection.

Self-Care: Ways to Reduce UTI RiskTABLE 31.7

Clinical Pearls
 n The defi nitive diagnosis of a UTI is the detec-

tion of the appropriate quantitative counts of 
uropathogen in the presence of clinical symp-
toms. Urinalysis in the absence of urine culture is 
suffi cient for diagnosis of uncomplicated cystitis 
if symptoms are consistent with UTI, unless there 
is reason to suspect antimicrobial resistance or 
other complicating features.

 Referral Poi nts and Cli nical Warnings

Although many patients contact their primary 
care provider with typical UTI sign and symptoms, 
leading to appropriate diagnosis and timely 
treatment, others present with symptoms well beyond 
those of the classic lower UTI. The need for further refer-
ral or perhaps hospitalization in these situations depends 
on a number of factors, including:

 n Persistent symptoms or worsening illness after 
48 to 72 hours of appropriate therapy

 n Recurrent symptoms within a few weeks of 
treatment

 n Symptoms suggestive of a stone, abscess, or 
obstruction

 n Ability of the patient to maintain adequate fl uid 
intake

 n Tolerance of oral medications
 n Excessive recurrence of UTIs despite appropriate 

prophylactic therapy
 n Complicated UTIs
 n Suspected or diagnosed pyelonephritis

Symptomatology indicative of bacteremia (e.g., fever 
and rigors) or symptoms of endotoxemia, including 
hypotension, signal the need for hospitalization and 
treatment with intravenous antibiotics. These symp-
toms are also frequently accompanied by an inability 
to tolerate oral medications or hydration. Particularly 
in patients with diabetes, hospitalization is important, 
because acute pyelonephritis may predispose such them 
to diabetic ketoacidosis (diabetic ketoacidosis [DKA] in 
type 1 diabetes mellitus [T1DM]), or to hyperosmolar 
hyperglycemic state, also called nonketotic hyperglyce-
mia (hyperosmolar hyperglycemic state [HHS]  in type 2 
diabetes mellitus [T2DM]).

Referral may also be important in the patient with 
recurrent UTIs. In the case of relapsing UTIs, in which an 
organism persists despite appropriate antimicrobial 
therapy, an increased duration of therapy may be 
warranted.

(continued)

http://www.abu.org
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 n DEFINITION

The term a  nemia, from early G reek, literally m eans 
“without blood.” Being a culture given to war and phi-
losophy, the Gree ks had ample opportunity to view 
loss  of bloo d and postulate on the effects it had on the 
human body. From such  remote beginnings, science has 
made great advances in the understanding of bloo d and 
the diverse pathology that can lead to anem  ia. Medically 
defi ned, anem  ia is a defi ciency in the red cell component 
of bloo d, less than the normal number of red   bloo d cells 
(RBCs   ), or less than the normal quantity of hemo  globin 
per unit volume. Functionally, anem  ia can also be defi ned 
as an insuffi cient red cell mass to adequately deliver 
oxygen to peripheral tissues. As red cell mass is not a 
readily available test, assessment is most often based on 
levels of hemo  globin (Hgb)  , hema tocrit (Hct)  , and RBC 
  count (Besa    & Kris hnan, 2012). Phys iologic anem  ia is 
a relative reduction in red cell values due to a natural 
increase in plasma volume, which occurs in the sixth to 
seventh month of preg nancy. Age and gend er are also fac-
tors when considering normal levels. The Worl d Heal th 
Organization (WHO)   has defi ned anem  ia within age- 
 related categories:

 AGE/ GENDER ANEMIC  Hgba (g/dL)

 Children 6–59 months <11.0
 Children 5–11 years <11.5
 Children 12–14 years <12.0
  nonpregnant women, age 15+ years <12.0
 Pregnant women <11.0
 Men, age 15+ years <13.0

a World Prevalence of   Anaemia, 2008.

Adults older than 65 years have been found to have a 
generally lower   hemoglobin level. Some of this decrease can 
be accounted for by decreased androgen levels in older men. 
It is undecided if there is more pathology causing   anemia in 

the elderly population or if lower norms are appropriate in 
this age group (  Greer et al., 2009).

There are several limitations on assessing   anemia by strict 
numerical parameters. The following examples illustrate 
caveats to the usual defi nition or presentation of   anemia:

 n Plasma volumes change normally in later  pregnancy 
and in abnormal conditions  such as with severe 
burns. In  such cases, the relative   hemoglobin values 
are affected.

 n  Chronic obstructive pulmonary disorders (   COPD) 
lead to a sensing of reduced oxygen in the kidneys, 
in turn stimulating erythropoietin release and subse-
quent higher   RBC  production.

 n  High-altitude living ( such as in the  Andes and the 
 Himalayas) will stimulate an increase in   RBC  pro-
duction (  Greer et al., 2009 ; van   Patot &   Gassmann, 
2011). In  such cases, a normal   hemoglobin level for 
one person might represent a relative   anemia in the 
previously  polycythemic individual.

 n In acute hemorrhage,   hemoglobin values are not 
immediately refl ective of sudden decreases, owing to 
compensatory vasoconstriction and the redistribu-
tion of interstitial fl uids. Additionally, fl uid resuscita-
tion efforts will alter relative values by   hemodilution. 
Under conditions of  hemodynamic shock, the level of 
acidosis is a good indicator of whether the tissues are 
receiving oxygen (the prime purpose of adequate cir-
culating    RBCs).

 n  Thalassemia, a heritable disorder of   globin synthesis, 
produces a  high RBC number and simultaneous  low 
  hemoglobin that seems to defy the common standard 
of   anemia.

 Anemia is rarely a  disease in itself, but almost always 
a manifestation of an acquired condition or genetic 
abnormality. Major organ  disease states can be adversely 
affected by concurrent   anemia or, in a spiraling phenom-
enon, cause more   anemia, which in turn worsens organ 
function.  Cardiorenal   anemia syndrome is a phenomenon 
that occurs because chronic heart failure, chronic renal 
insuffi ciency, and   anemia can each cause and be caused 
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by one another. Correcting the primary source of anemia 
may decrease complications and provide meaningful pal-
liation in serious illness. This chapter is intended as a pri-
mary care overview and a framework with which to begin 
a diagnostic process.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The red cell is composed of heme iron and protein chains 
or globin subunits. One molecule of hemoglobin is com-
prised of four heme groups embedded within four globin 
units. Alterations at this structural biochemical level lead 
to pathology affecting the major function of the RBC, 
which is to provide transport of oxygen from the lungs 
to tissues. Oxygen is bound to the iron portion of the 
 porphyrin molecule; some carbon dioxide (<10%) rides 
on the protein portion of the molecule but does not com-
pete for a gas binding site. Most carbon dioxide making 
the return journey for excretion from the lungs is dis-
solved in plasma. Carbon monoxide is an example of a 
gas that does effectively block oxygen binding sites by 
 preferentially and tightly binding to hemoglobin; this 
action accounts for its  toxicity. Gas tensions allow the 
bidirectional  diffusion of  oxygen across the cell mem-
brane (Greer et al., 2009).

The normal RBC is described as a biconcave disc 
with approximate diameter of 6 to 9 microns when 
viewed stained under a slide. Mature red cells are with-
out a nucleus, which accounts for the biconcave form. This 
nuclear extrusion creates an area of central pallor that 
should represent no more than one third of the whole cell. 
The flexible RBC structure allows it to deform as needed in 
circulating through the minute flow space of the capillaries. 
Immature RBCs are called reticulocytes and are somewhat 
larger than when fully developed as mature circulating red 
cells. Reticulocytes still retain some of their RNA nuclear 
material, which accounts for their darker color and which 
can be effectively stained, enhancing identification (Greer 
et al., 2009). Blood loss that stimulates a brisk reticulocy-
tosis in healthy bone marrow will temporarily increase the 
mean cell volume (MCV) because of the inherently larger 
size of reticulocytes.

RBCs maintain their cellular integrity for approxi-
mately 100 to 120 days. Most iron in the body is con-
served by the recycling of senescent RBCs. Only 1 mg 
of iron per day is lost through tissue sloughing or blood 
loss, so an equal portion must be effectively absorbed 
from the duodenal enterocytes to replenish this loss. The 
spleen functions to filter and remove aged or damaged 
RBCs and participates in the recycling process. When 
senescent, RBCs are engulfed by macrophages that break 
down the cells to component parts. Globin is broken 
down to constituent amino acids (AAs) for the rebuilding 
of more complex proteins. The heme portion is broken 
down to iron and the porphyrin ring. Iron then binds to 
apotransferrin to form transferrin, a molecule that can 

transport the iron through the plasma to the bone mar-
row for erythropoiesis or other tissues for storage. Iron 
is stored primarily in the liver, the spleen, and the bone 
marrow. Heme molecules also play an important role in 
the cytochrome system, in enzyme function, in electron 
transport, and in energy production. Ribonucleotide 
reductase is an iron-dependent enzyme that is required 
for DNA synthesis (Rosenthal & Glew, 2009). Iron defi-
ciency therefore may have a broader impact on physi-
ological function than previously understood.

The kidneys continually monitor for levels of oxygen, 
secreting the hormone erythropoietin to stimulate produc-
tion of red cells when oxygen levels are low. With renal 
failure, the sensing of oxygen is impaired and erythropoi-
etin levels are not adequate to maintain a nonanemic state 
(Jelkmann, 2011). Where there are elevated levels of eryth-
ropoietin without RBC production, lack of essential ingre-
dients such as iron, other nutrients, and protein may be 
suspected. Nutritional deficiencies may thwart the body’s 
call for increased production. Alternately, decreased mar-
row function can effect production if erythropoietin lev-
els are raised, iron is replete, and nutrition is otherwise 
unimpaired.

 n EPIDEMIOLOGY

Epidemiology, which identifies the burden of an illness upon 
a given population, relies upon accurate current data. The 
prevalence of anemia will vary according to how popula-
tions of interest are identified. Epidemiologic variations for 
anemia exist among age groups, gender, ethnicity, climate, 
and country. Public health initiatives may have an impact 
on prevalence of anemia, depending on geopolitical groups. 
Socioeconomic status, war, famine, and poverty will affect 
the nutrition and disease factors that determine anemia 
prevalence in a given geopolitical area. Women and children 
often bear a disproportionate burden of these deficiencies 
and consequently by age and gender have a higher incidence 
of anemia.

There are several hundred types of anemia with 
 innumerable causes and treatments. Some are by far more 
common in general across the world population. Iron 
 deficiency anemia, for example, is the single most  common 
anemia throughout the world. The causes of iron deficiency 
anemia vary within population subsets. Iron deficiency is 
often brought on by loss of blood, either chronic or acute. 
Within the United States and other  first-world Western 
countries, the most common cause is often a gastrointes-
tinal (GI) loss of blood. In tropical and undeveloped cli-
mates, diseases are the most prevalent  etiology for anemia. 
Malaria and helminth infection,  poverty, under education, 
and malnutrition will be the prime contributors to iron defi-
ciency anemia in these areas of the world. Sickle cell disease 
causing severe anemia is the most common inherited hema-
tologic disease, affecting millions world-wide; this disease. 
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may be found in  Africa and countries with African-descent 
populations.

Thus, for the practitioner, determining the factors 
affecting the given population of concern will identify the 
most common presentation of   anemia for the area served. 
It defi es the scope of this chapter to list all of these; how-
ever, there are resources available for further study. One 
 such comprehensive resource is:   Global Burden of  Diseases, 
 Injuries, and  Risk Factors Study 2010  (   GBD 2010, www
.healthmetricsandevaluation.org/ gbd).

 n DIAGNOSTIC CRITERIA

Types of   Anemia

Each type of   anemia may be viewed via several different 
diagnostic pathways. Iron defi ciency   anemia can be viewed 
by cell size as a   microcytic   anemia, as a  hypo- proliferative 
  anemia, or as a nutritional   anemia. Reorganizing various 
  anemia subgroups to capture every diagnostic viewpoint 
is not undertaken, here for the sake of brevity and clar-
ity. The morphologic characteristics and then the gen-
eral groupings of   anemia etiologies are presented in this 
section.

 Anemia Categories by  Cell Morphology

 RBC size, shape, and count are used as diagnostic path-
ways to differentiate morphologic classes of   anemia. 
Descriptors of   RBC size ( such as   normocytic,   microcytic, 
or   macrocytic) refer to the    MCV.  Normochromic,  hypo-
chromic, or  hyperchromic descriptors refer to the  mean 
corpuscular   hemoglobin concentration (   MCHC), refl ect-
ing the amount of   hemoglobin within each red cell. Higher 
  hemoglobin concentrations are more deeply pigmented. 
 Hypochromic cells are pale, poorly colored, and iron 
defi cient. A high    MCHC, known as  hyperchromia, can 
be found in   hereditary spherocytosis,  sickle cell  disease, 
and homozygous  hemoglobin C disease.  Reticulocytes, 
the youngest circulating    RBCs, are somewhat larger and 
more deeply pigmented than the mature biconcave   RBC. 
 Reticulocytes take approximately 24 hours in circulation 
to condense down into a mature biconcave form. If there is 
an elevation in   RBC  production, a high number of  reticu-
locytes will increase the average cell size, raising the    MCV. 
This change is not based on a  disease process, but is a 
normal and temporary variant.  Red cell distribution width 
(   RDW) is a measure of the variation in size of the   RBC. An 
elevated    RDW is also known as   anisocytosis. The   RDW 
is interpreted with the    MCV to assist in the diagnostic 
evaluation.

Some of the more common examples using cell size, 
shape, and count are often found fi rst in the  primary care 
setting.

Clinical Pearls
 n If iron can be absorbed well from the   GI tract, 

iron defi ciency   anemia is very responsive to iron 
supplementation, all other aspects of  hematopoi-
esis being normal. Alternatively,   IV iron can be 
utilized in cases of refractory absorption,  such as 
in severe   Crohn’s disease or  ulcerative colitis.

 n A high to high normal   RBC count with   microcytic 
cells and normal    RDW may indicate a beta  thalas-
semia, a heritable disorder of   globin synthesis. Often 
this   anemia will have been noted medically for years 
and may have been mistakenly treated with iron 
supplementation.   Thalassemia minor will frequently 
cause a   microcytic   anemia without evidence of 
  hemolysis.  Thalassemia can be confused with iron 
defi ciency, as cells are extremely   microcytic; however, 
the  microcytosis associated with  thalassemia will be 
unresponsive to iron supplementation.

 n   Microcytic hypochromic   anemia (small, pale cells), 
low    RBCs, and high    RDW often represents iron 
defi ciency, the most common   anemia  worldwide. A 
 workup to determine a source should be undertaken 
commensurate with history and physical fi ndings.

 n Chronic  menorrhagia may be substantial enough 
to outstrip the body’s ability to absorb  oral iron, 
so   IV iron can be useful until the  menorrhagia 
state is managed.

 n   Macrocytic   anemia with large cell size can be 
found in  B12 and/or  folate defi ciencies  such as 
  pernicious   anemia, poor dietary intake, vegan 
diets, excessive alcohol consumption, use of 
   erythrocyte-stimulating agents (ESAs), drugs 
affecting   DNA synthesis, or liver  disease etiologies. 
 Macrocytosis often  accompanies treatment with 
 hydroxyurea, for example, and is  correlated with 
an increase in  production of     hemoglobin F.

 n A   normocytic,  normochromic   anemia can be found 
in  chronic  disease and/or infl ammatory states, 
including rheumatoid arthritis, chronic or  end-
stage renal  disease, heart failure, or chronic infec-
tions  such as  osteomyelitis.   Normocytic   anemia 
can also herald the beginning of iron defi ciency 
or other nutritional defi ciencies. Uremia, found in 
later-stage chronic kidney  disease, can also contrib-
ute to   anemia of  chronic  disease. After a complete 
 workup, often this   anemia may be shown to be 
 multifactorial in nature, as several  comorbid condi-
tions are often found together.

 n  High    RDW may be seen in mixed states of iron 
defi ciency and  B12/ folate defi ciency; it also may 
be seen in   GI absorption problems, malnutri-
tion, and liver  disease with chronic  blood  loss. 
Pathology smear reviewers should always recall 
the patient’s recent  transfusion history, as a severe 
iron defi ciency   anemia may require  transfusion 
support, which will render interpretation of    RDW 
unreliable for a period of time.

(continued)

http://www.healthmetricsandevaluation.org/gbd
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Anemia Categories by  Production, 
 Destruction, or  Loss

Decreased  production of cells or ineffective  erythropoiesis 
can be related to any failure in the  production process. 
Nutritional defi cits, bone marrow failure, and hereditary or 
acquired  disease can contribute to  hematopoietic  produc-
tion problems. Where bone marrow failure syndromes and/
or rare   anemia disorders are suspected,  hematology consults 
are appropriate for guidance or management. Production 
problems that are found to be related to nutritional defi cits, 
iron defi cit from  blood  loss, endocrine imbalance, or   anemia 
secondary to major organ dysfunction can often be diag-
nosed and addressed within the  primary care setting. Bone 
marrow disorders may show chronic decline over years and 
therefore be monitored and managed in  primary care until 
decision for active treatment must be made.

n Iron defi ciency anemia is the most common   anemia 
 worldwide. Iron defi ciency caused by nutritional defi -
cits alone can occur in  pregnancy, in  young children 
 who have a high intake of cow’s milk, and elders 
 who progressively have less resources for nutrient-
rich food preparation. Children and adolescents 
whose growth needs exceed their iron intake may 
suffer from iron defi ciency leading to   anemia. Severe 
 menorrhagia in adolescent and adult females, though 
not common, can contribute to   anemia burden in an 
otherwise healthy younger population. In the   United 
States, iron defi ciency   anemia in adults is most often 
related to chronic   GI  blood  loss. When  GI  loss is sus-
pected and confi rmed with fecal occult  blood checks, 
a progressive  GI  workup is necessary. A colonoscopy 
and   esophagogastroduodenoscopy (   EGD) are needed, 
and if occult   GI bleeding persists, a video capsule 
 endoscopy for small bowel sources may be required. 
Small bowel bleeding represents a small percentage of 
all   GI bleeding, but of that population  blood vessel 

malformations,   AVMs, account for approximately 
70% of the cases. The oldest elderly population may 
not tolerate or may decline this level of  workup. The 
 primary care practitioner may be left with palliative 
support by way of iron infusions or  blood transfu-
sions for this small population of  patients  who persist 
 with a chronic   GI bleed but in whom intervention is 
not possible. Younger adult  patients  who have severe 
  Crohn’s disease,  ulcerative colitis, and gastric bypass 
surgery may also present with iron defi ciency from 
 loss or absorption problems.

 n  Sideroblastic anemia (  SA) is due to congenital or 
acquired defects in   heme synthesis and utilization 
of iron.  Sideroblastic   anemia in its hereditary form 
presents as highly variable in the level of   anemia 
manifested (  Greer et al., 2009).   SA is characterized 
by   microcytic hypochromic red cells in circulation, 
but severity is variable. As with any hypoxemic state, 
there is a stimulation of erythropoietin  production; 
however, this  does not lead to normal cell  production. 
Iron is delivered to a developing red cell but is seques-
tered in mitochondrial  ferritin, which assumes a clas-
sic ring; hence the term  ringed  sideroblast. Ineffective 
 erythropoiesis leads to erythroblast  destruction in the 
marrow.  Erythroid hyperplasia is also noted in the 
bone marrow. An acquired and usually reversible  sid-
eroblastic   anemia has been associated with   isoniazid 
(   INH) in treatment of tuberculosis. The mechanism 
appears to be altered   vitamin B6 metabolism in    INH 
therapy. Drug cessation and/or large doses of  B6 can 
reverse this acquired   SA. Iron overload is a common 
feature of this   anemia and because of the symptomatic 
hypoxic nature may be incorrectly treated with sup-
plemental iron to improve  erythropoiesis (   Bottomley, 
2012).  Hepatosplenomegaly is found in one third to 
 one half of   SA  patients. With advancing iron over-
load, after many red cell transfusions for symptomatic 
  anemia, liver and cardiac  decompensation become 
manifest (  Greer et al., 2009). Assessment of iron 
overload includes serial  ferritin measurement, liver 
biopsy or    MRI, and cardiac    MRI to assess iron over-
load in these organs. Initiation of a  chelation agent 
is considered at approximately 20 transfused units 
of    RBCs and/or a   megaloblastic anemia character-
ized by impaired   RBC  production leading to enlarged 
  macrocytic red cells.  Macrocytosis may occur with or 
without   anemia, but in either case should prompt an 
analysis for etiology. B12 and/or  folate defi ciency is a 
common fi nding in  macrocytosis.  Folate is necessary 
for  thymidilate synthesis and  production of   DNA. 
B12 is needed to incorporate circulating  folate into 
developing    RBCs. Without these B vitamins,   RBC 
 production is impaired, affecting   DNA synthesis, cell 
structure, and function.  Hypovitaminosis may result 
from dietary insuffi ciency or impaired absorption, 
 such as in   pernicious   anemia, infl ammatory bowel 
disorders, alcoholism, and some medications.

  Alcoholism can lead to poor absorption (particu-
larly of  folate), gastric irritation, and liver  disease. 
Excess chronic alcohol consumption can also lead to 

Clinical Pearls (continued )

 n  Poikilocytosis refers to the shape of    RBCs and may 
trigger automated counters for a manual smear 
assessment. Lab technicians and pathologists 
will then evaluate a smear and count the various 
morphological cell types seen. Shape differences 
can be found in  sickle cell   anemia,    G6PD enzyme 
defi ciency,   myelodysplasia, or  myelofi brosis.   RBCs 
in    hereditary  elliptocytosis (  HE) or  spherocytosis 
have unique morphologic shapes due to changes 
in how these red cells are constructed. Cell frag-
ments can occur with mechanical  destruction  such 
as from mechanical heart valves, or from  dissemi-
nated intravascular coagulation (   DIC),  microan-
giopathic  destruction, or   autoimmune   hemolysis. 
Athletes with extreme training regimens may 
have   hemolysis-related   anemia.
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bone marrow suppression and serous atrophy devel-
opment within the previously productive bone mar-
row (   Munfus &   Menke, 2009).

 n  Pernicious   anemia is related to an  autoimmune pro-
cess that damages parietal cells in the gastric mucosa. 
Without parietal cells, intrinsic factor is greatly 
reduced and impairs  B12 absorption, leading to the 
  megaloblastic formation of    RBCs. Some medications 
affect the absorption of various B vitamins or   DNA 
synthesis.  Long-term use of  metformin for diabetic 
management, and proton pump  inhibitors may affect 
absorption of nutrients.  Methotrexate is an  anti-
 folate drug used in chemotherapy treatment for vari-
ous cancers and in a variety of  autoimmune disorders, 
including rheumatoid and psoriatic arthritis. Another 
chemotherapy used in  myeloproliferative disorders is 
 hydroxyurea (  HU), which consistently creates a  mac-
rocytosis (from increased  production of    hemoglobin 
F with   HU).

 n  Anemia of   chronic disease or  chronic infl ammation 
(discussed under   normocytic   anemia) often pres-
ents as a mild to moderate-level   anemia. The cells 
are usually   normocytic and  normochromic, and the 
 blood count will show reduced   RBC and  reticulocyte 
counts. There may be several processes contributing 
simultaneously to this   anemia and therefore have dif-
fering mechanisms acting to suppress the  production 
of erythrocytes.

 n  Anemia of endocrine origin may result from disor-
ders related to thyroid function, adrenal function, 
and androgen defi ciencies. In  such cases, the   anemia 
may not be corrected until the  disease or defi ciency 
responsible is under control. Many   autoimmune pro-
cesses that may be found simultaneously may con-
tribute to an   anemia. The metabolic deceleration of 
hypothyroidism may contribute to   anemia by creat-
ing a   hypo-proliferative process (   Mehmet,   Aybike, 
  Ganidagli, &  Mustafa, 2012).   Pernicious   anemia may 
be found concurrent with other   autoimmune  disease, 
including  Hashimoto’s  thyroiditis. Hypothyroidism 
can lead to a   normocytic   anemia, whereas   pernicious 
  anemia, with reduced  B12 absorption, will produce 
a   macrocytic state. When found concurrently, there 
may be a confusingly mixed smear. Elderly males may 
present  with a  low testosterone level and on supple-
mentation, the   anemia will correct itself as long as 
iron and protein sources are available.  Menorrhagia, 
sometimes related to thyroid imbalance, can lead to 
severe iron defi ciency   anemia, as the  loss of  blood 
and thus iron reserves prevents the bone marrow 

from effective  erythropoeisis. On pathology smear 
review, the fi nding of  acanthocytes, red cells that have 
a  spiculated appearance, can signal hypothyroidism. 
However,  acanthocytosis signifi es a derangement in 
the lipid content and structure of the red cell mem-
brane. This may be found more commonly in lipid 
abnormalities and severe liver  disease and is not nec-
essarily exclusive to thyroid disorders.

 n  Myelophthisic anemia is a result of bone marrow 
failure where infi ltrative lesions replace the  hema-
topoietic areas, causing progressive decreases in 
 production.  Pancytopenia,  neutropenia, or throm-
bocytopenia may be observed concurrently with this 
  anemia. Multiple  myeloma,  leukemias, and  metastatic 
cancers invade the marrow and displace  hematopoi-
etic  production areas.  Myeloproliferative disorders 
 such as  polycythemia  vera may lead eventually to a 
 postproliferative myelofi brosis, or primary  myelofi -
brosis may present de novo. Fibrosis can be observed 
in the stained core sample under the microscope as 
tiny fi laments. Progressively, the numerous fi laments 
encircle areas of cell  production, effectively slowing 
or trapping cells from proceeding into the circulation. 
All cell lines may be affected in this process. Marrow 
failure or secondary cancer development may occur 
as a  long-term consequence of past chemotherapy 
and radiation treatment. Additionally, the diagnoses 
of  myeloproliferative and  myelodysplastic disorders 
carry a higher risk for transformation to an acute 
 leukemic process than in populations without these 
disorders. Patients with  myelodysplastic syndrome 
and  myelofi brosis are reported to have shorter sur-
vival times than those without these features (   Algarni, 
  Akhtari, &  Fu, 2012).

 n  Aplastic anemia (AA) may be acquired or congenital. 
The primary  life-threatening problem is bone mar-
row failure, the development of   myelodysplasia, and 
possible evolution to acute myelogenous leukemia 
(AML). In most cases, acquired   AA behaves as an 
 immune-mediated  disease that leads to bone marrow 
failure (  Young,   Scheinberg, &   Caladro, 2008).

Clinical Pearls
 n Patients  who adhere to vegan or (to a lesser 

extent) vegetarian diets with low intake of animal 
products are at particular risk for  B12 defi ciency, 
as this vitamin is not found in abundance in  non-
animal sources.

Severe   AA is a medical emergency requiring prompt 
referral for  workup, treatment, and aggressive sup-
portive care (  Greer et al., 2009).

 C L I N I C A L  W A R N I N G :!

  The difference between   AA and myelodysplasia 
(  myelodysplastic syndrome, MDS) as a bone marrow 
failure disorder is that on examination of bone mar-
row,  aplastic or  hypoplastic   anemia reveals a severe 
lack of proliferating cells. By contrast, in   MDS there 
is often a  hypercellular marrow with abnormal  dys-
plastic  forms in the bone marrow and in circulation. 

  A congenital form of   AA is known as   Fanconi’s 
anemia (FA), a rare  autosomal recessive disorder 
found with higher incidence in people of  Afrikaner 
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descent and within the Ashkenazi Jewish population. 
DNA repair is affected in FA, which has a significant 
impact on cell division and therefore bone marrow 
production of cells. Life expectancy is shortened with 
FA, which within the last decade has been approxi-
mately 30 years. A majority of patients with FA also 
frequently have concurrent congenital defects such 
as lack of thumbs at birth, microcephaly, cognitive 
and developmental defects, and renal and endocrine 
abnormalities. 

  In acquired aplastic anemia, toxic exposure to 
chemicals, chemotherapy, and/or radiation treatment 
can be implicated. Several sources attribute the death 
of Madame Curie to an aplastic anemia thought to 
be caused by her chronic exposure to radiation in her 
lifetime work with radium. 

  Autoimmune processes and infectious etiologies 
have also been associated. Paroxysmal nocturnal 
hemoglobinuria (PNH) presents more frequently in 
patients with AA (but not exclusively) and adds the 
threat of hemolysis to an already bleak bone mar-
row failure condition. PNH is an acquired clonal 
disease characterized by chronic intravascular hemo-
lysis, cytopenias related to bone marrow failure, and 
increased tendency to thrombosis. Hemoglobinuria 
presents as a marked discoloration of the urine after 
awakening from sleep and resolves over the course 
of the waking hours. Hemoglobinuria is not noted as 
an initial finding in most cases, however. If signs of 
hemolysis are found concurrent with known aplastic 
anemia, there should be strong clinical suspicion for 
PNH, as there is a dual presentation in a high percent-
age of aplastic anemia patients.

 n Myelodysplastic syndrome or MDS was formerly called 
preleukemia for the increased frequency with which it 
transformed to acute myelogenous leukemia. MDS is a 
class of blood-forming disorders affecting the myeloid 
lineage of cells. Approximately 10,000 cases are diag-
nosed in the United States each year. The presentation 
and progression can be variable and may first be sus-
pected when a blood smear shows dysplastic forms in 
circulation and cell line decreases including anemia. 
Most of the morbidity associated with MDS comes not 
from transformation to AML but from the progressive 
cytopenias, multiple transfusions, and related com-
plications. Iron overload is common in transfusion-
dependent MDS patients. The International Prognostic 
Scoring System (IPSS) is most frequently utilized in 
predicting outcomes. MDS is monitored and managed 
most frequently in the hematology–oncology setting, 
as the diagnostic process and treatment will involve 
advanced care and decision making with the patient. 
Bone marrow biopsies, cytogenetic testing, transfusion 
support, chelation, and treatment with hypomethylat-
ing agents such as azacitadine or decitabine may be 
part of hematology management. In some cases, bone 
marrow transplantation may be undertaken, but this 
disorder is frequently found in an elderly population 
who may not be candidates for transplant due to age, 

comorbidities, frailty, or finances. Though such man-
agement is a hematology function, primary care should 
continue to maintain a close patient relationship and 
manage all other comorbidities that have an impact on 
patient health. The cost of treatment may be prohibi-
tive for many individuals; if this is the case, the primary 
care provider (PCP) may be called on to manage the 
patient’s palliative care needs with transfusion and 
chelation support.

 n Pure red cell aplasia (PRCA), a rare disorder, may be 
acquired or congenital. Congenital PRCA (Diamond–
Blackfan syndrome) presents in infancy with a severe 
macrocytic anemia and results in a shortened life 
expectancy. A benign transient childhood PRCA may 
develop after a viral infection and then spontaneously 
resolve. Acquired idiopathic PRCA is the most com-
mon presentation in the adult population. Autoimmune 
causes have been ascribed, such as erythropoietin anti-
body development from ESA use. PCRA has also been 
associated with lupus, rheumatoid, and diabetic-related 
autoimmune diseases. Thymoma, T-cell, and/or B-cell 
deficiencies may account for up to 15% of PRCA cases. 
A small percentage of idiopathic PRCA cases are refrac-
tory to treatment, may evolve into leukemia, and are 
classified as myelodysplastic (Greer et al., 2009).

Anemia Caused by Cellular  
Destruction or Hemolysis

The normal lifespan of RBCs is approximately 120 days. 
There is a natural hematopoietic balance between the nor-
mal senescence and death of RBCs and continuing RBC 
renewal in the bone marrow. When the lifespan of RBCs is 
abnormally shortened in the hemolytic process, the reduced 
RBC state triggers stimulation of the bone marrow to pro-
duce more RBCs. This increased production can be noted 
in an increased reticulocyte count as long as there is no 
problem with the bone marrow or supplies of nutrients. 
Haptoglobin in plasma will combine with the free hemoglo-
bin liberated from the red cell when it is broken, either from 
normal senescence and death or hemolysis. When there is an 
elevated level of free hemoglobin from hemolytic destruc-
tion, haptoglobin levels will be low. Because of the lysed 
red cells, unconjugated bilirubin and lactic dehydrogenase 
(LDH) levels will also be elevated. Except in patients with 
liver disease, increased indirect serum bilirubin, increased 
LDH, and decreased haptoglobin are characteristic of 
hemolysis (Koury & Rhodes, 2012). A complete blood 
count assessment may cause the automated blood coun-
ter to flag for a high count of fragmented RBC forms. The 
manual smear review may reveal schistocytes, helmet cells, 
or other abnormal forms and fragments. The presence of a 
high number of spherocytes or ovalocytes may point toward 
a hereditary etiology. Sickle cells or the small, pale red cells 
of thalassemia, both hereditary-based diseases of hemoglo-
bin synthesis, may be present in a smear review.

Impaired globin synthesis and regulation can result in 
reduced iron binding and therefore reduced oxygen-carrying 
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capacity. Hemoglobinopathies include sickle cell disease, 
thalassemia, and hemoglobin C disease. As these diseases 
have significant increased lifelong morbidity associated with 
the more severe forms, prenatal testing in the United States 
includes assessment for hemoglobinopathies, particularly in 
high-risk populations. Several hundred types of hemoglobin 
have been identified, but most variants do not cause pathol-
ogy and therefore pass unnoticed. Hemoglobin A is the 
most common hemoglobin type found normally in adults. 
Hemoglobin F is found most abundantly in the fetus and 
in the neonate. At birth, hemoglobin F production subsides 
over several months and hemoglobin A production gradu-
ally increases to adult levels. Hemoglobin electrophoresis 
can differentiate between types of hemoglobin and direct 
the diagnostic pathway in conditions of hemoglobinopa-
thies. In disorders such as thalassemia, sickle cell disease, 
aplastic anemia, and leukemia, hemoglobin F levels (usually 
<2% of normal adult hemoglobin levels) can be higher than 
normal values. Hemoglobin S is found in sickle cell disease; 
hemoglobin D is found in the less severe sickle cell disorder.

Sickle Cell Disease

Sickle cell disease is the most common inherited hemato-
logic disease, affecting millions worldwide. There is a single 
substitution of one amino acid for another (valine instead of 
glutamine) which leads to polymerization and deformation 
in hemoglobin S. These sickle cells are found in the homo-
zygous (SS) but not the heterozygous (Ss) or carrier state. 
Morphologically, cells are misshapen, sickled, and rigid. 
Sickle cells tend to occlude small vessels, leading to pain-
ful vaso-occlusive episodes. Cell fragility causes hemolysis, 
leading to severe anemic states. Clinical finding may range 
from acute to chronic symptoms. Repeated vaso-occlusive 
episodes may lead to stroke, splenic infarcts with eventual 
auto-splenectomy, blindness, heart, and renal failure. Ankle 
ulcers, bone and joint crises, and abdominal crises all cre-
ate pain management challenges. Hemoglobin S may co-
occur with other hemoglobinopathies such as hemoglobin 
C, alpha and beta thalassemia. Patients and their families 
should be educated to avoid precipitants to a sickle cell cri-
sis, such as dehydration, infection, stress, high altitudes, and 
exercising to exhaustion. A multidisciplinary approach to 
management is required in this very complex disease pro-
cess. Prevention of crises can reduce morbidity. Beneficial 
effects of hemoglobin F production with hydroxyurea have 
been noted in treatment of sickle cell disease as well as thal-
assemia intermedia (Karimi, 2009).

Acquired Hemolytic Anemia

In addition to hereditary disease, hemolysis may arise from 
acquired causes such as infection, medications, and various 
immune processes. RBC destruction may be categorized as 
extravascular or intravascular hemolysis and may present as 
an acute or chronic condition. Hemolysis can be found alone 
or with other comorbid conditions, which together may con-
tribute to a complex etiologic basis for anemia. If anemia 

is multifactorial, the levels of unconjugated bilirubin, LDH, 
the peripheral smear review, and haptoglobin level should 
still mark hemolysis as a contributor to the existing anemia.

There are numerous causes of hemolysis related to fac-
tors extrinsic to the red cell. Mechanical damage to the red 
cell membrane can be caused by extracorporeal oxygenation 
during surgery, by artificial heart valves, or by hemodialysis. 
Some hemolysis has been associated with high-level exercise 
such as marathon training. Deep thermal burns can cause 
any number of mechanisms for anemia, including hemolysis. 
The passage of erythrocytes through damaged small blood 
vessels causes mechanical injury of the cell with fragmenta-
tion. Microangiopathic hemolytic anemia of this type is seen 
in disorders such as thrombotic thrombocytopenic purpura, 
hemolytic–uremic syndrome, and disseminated intravascular 
dissemination (DIC; George & Charania, 2013).

Hereditary Spherocytosis and  
Hereditary Elliptocytosis

Hereditary spherocytosis and HE are two of the most com-
mon hemolytic disorders related to hereditary abnormalities 
of the red cell membrane (Salomao et al., 2010). Hemolysis 
from spherocytosis occurs because of increased red cell mem-
brane fragility and increased destruction of abnormal cells 
as they pass through the spleen. Symptoms and severity can 
vary. Diagnosis can be from the early neonatal period to 
late adulthood. Patients may have mild pallor, intermittent 
jaundice, mild to moderate fatigue, and an enlarged spleen. 
Family history may often reveal a similar set of symptoms in 
other family members. Splenectomy may eventually have to 
be undertaken, and consequences of splenectomy and follow-
ing changes in anemia may involve primary care management 
over years of HE. The HE syndrome variants are clinically 
and hematologically heterogeneous, sharing the features of 
elliptocytes on a peripheral smear (Greer et al., 2013). One 
common form of HE may manifest with no anemia, no 
hypersplenism, and normal red cell survival even though the 
peripheral smear shows up to 100% elliptocytes. Often this 
form of HE is found incidentally and is surprising when a 
smear review indicates such a high number of elliptocytes. 
Homozygous HE may present with variable clinical severity 
and moderate to severe hemolysis (Greer et al., 2013). Mild 
to moderate levels of anemia from hemolysis in these diseases 
may be tolerated for many years, but may become problem-
atic if splenic enlargement evolves or comorbid contribution 
to anemia worsens the patient’s medical condition.

Glucose-6-Phosphate  
Dehydrogenase Deficiency

Glucose-6-phosphate dehydrogenase deficiency can be 
related to acute periods of hemolysis with striking drops in 
hemoglobin given certain exposures. With G6PD deficiency 
there may be no anemia and no increased reticulocytosis in 
the steady state (Greer et al., 2009). G6PD-deficient erythro-
cytes have a structure variably susceptible to oxidative stress. 
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When exposed to oxidants (dietary, infectious, or medication/
chemical), the  biochemical cell changes make the cell vulner-
able to  destruction in the  splenic and liver  reticuloendothelial 
system. Massive  extravascular and  intravascular   hemolysis 
can ensue. Clinical signs may include pallor from the 3 to 4 g 
drop in   hemoglobin, jaundice, dark urine, abdominal, and/
or back pain.  Primary care management will involve prompt 
recognition of the  diagnosis, investigation, and cessation of 
the offending agent where possible, as well as supportive care. 
Dietitian involvement is recommended to educate  patients on 
foods to avoid,  such as legumes. Complete drug and food 
listings should be supplied to  patients diagnosed with this dis-
order with periodic updates and reviews.

  Immune-Mediated   Hemolysis

  Immune-mediated   hemolysis is precipitated by immu-
noglobulin binding to  the surface of red cells  and caus-
ing subsequent attack by the immune system. There are 
warm- and  cold-mediated variants to immune   hemolysis. 
 Microspherocytes may be found on a peripheral smear 
review and the   direct  antiglobulin test (DAT) will be posi-
tive.   Alloimmune  hemolysis occurs when a there is an   A-
B-O incompatibility during  transfusion. A  transfusion 
reaction may occur immediately, within minutes, or may 
be delayed until 3 to 10 days after completion of the  trans-
fusion.   Autoimmune   hemolysis or   autoimmune hemolytic 
  anemia (   AIHA) has a particular diagnostic pathway and 
may be precipitated by medications ( a-methyldopa, peni-
cillin); by the presence of a  non-  Hodgkin’s lymphoma, as 
in chronic  lymphocytic leukemia; or by other   autoimmune 
 diseases (systemic lupus, rheumatoid arthritis,  ulcerative 
colitis). Infectious etiologies include  mycoplasma or viral 
pneumonias, mononucleosis, or other respiratory infec-
tions. The  workup and treatment should be managed  with 
a hematologist consult, as there are multiple possible eti-
ologies of    AIHA. Treatment pathways will be dependent on 
the severity and the presence of underlying  disease requiring 
treatment  (such as a lymphoma). Steroid treatment,  sple-
nectomy, monoclonal antibody, or chemotherapy admin-
istration may also be considered through a hematologist 
consultation.  Long-term steroid therapy with associated 
risks should not be undertaken for mild manifestations of 
 immune-mediated   hemolysis where the bone marrow may 
be able to compensate for the hemolytic  loss. Acute hemo-
lytic crises may require  transfusion support as a temporiz-
ing stabilization until other treatments can take effect.

Clinical Presentation of   Anemia

As noted earlier,   anemia is not an end  diagnosis in itself but 
a condition that merits a thorough diagnostic  workup to 
uncover the etiologic basis.  Primary care clinicians see many 
 diseases, syndromes, and conditions that can contribute to 
anemic states.  Anemia may be detected incidentally in a gen-
eral  physical examination or preoperative assessment. The 
presentation of   anemia may vary from vague symptoms of 
malaise to a much more pronounced level of fatigue,  dyspnea 

with exertion, pale mucous membranes, and cardiac symp-
toms. Chest pain and  dyspnea on exertion may become more 
frequent in  patients with coronary artery  disease. Heart 
failure is exacerbated by   anemia but at  the same time may 
contribute to   anemia. Hemolytic   anemia may contribute to 
jaundice of skin, mucous membranes, and conjunctiva.

History and  Physical Examination

As with any new patient encounter, taking a thorough his-
tory is important in the assessment of   anemia. Much of 
the  diagnosis can be derived from listening to the patient’s 
story. Family members can add depth, supply their own 
observations, and provide help in historical recall. The  his-
tory of presenting illness (   HPI) may reveal that the problem 
has been developing insidiously over an undefi ned period 
of time; the patient may have trouble clearly articulating a 
timeline of symptoms. Medication history can reveal anti-
coagulant contributors to occult bleeding, such as bone 
marrow suppressants and drugs that can contribute to 
 low platelet counts with bleeding. Chemotherapy is being 
taken orally at home with greater frequency. If  patients 
miss their appointments for lab rechecks, severe cases of 
  anemia or other cell line decreases may occur. Patients 
previously treated with chemotherapy, especially in youth, 
may develop secondary cancers related to past treatments. 
Past medical and in particular surgical history may present 
evidence of substantial infections, infl ammation, or signifi -
cant surgical  blood  loss as contributors. If past motor vehi-
cle or other abdominal trauma history is present, consider 
 splenectomy as a basis for abnormal circulating  forms in 
a peripheral smear. Assess for a history of cancer, consti-
tutional symptoms, or history of transplant surgery with 
subsequent  immunosuppression. Regular  blood donations 
are often missed in the history. Bowel and menstrual  blood 
 loss should be reviewed. Occupational or home chemical 
exposures  such as lead, benzene, paints, hydrocarbons, 
solvents, and cutting or lubricating oils may be related to 
bone marrow changes including  aplastic   anemia,   myelo-
dysplasia, and   AML. Social,  family, and drug history may 
also contribute fi ndings pertinent to   anemia,  such as coun-
try or culture of origin, travel, sexual history,   IV drug 
risks, and hereditary cancer syndromes. Alcohol and drug 
use are often underreported. Patients may not volunteer 
information about herbal or nutritional supplements they 
have been using and may not be able to recount all supple-
ment ingredients. The need for past treatment for   anemia 
 such as    ESA, iron supplementation ( oral or  parenteral), 

Clinical Pearls
 n Beta-blockers, more frequently used by the 

elderly, may blunt the compensatory increase in 
heart rate needed to increase cardiac output in 
low fl ow states  such as hemorrhage.
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and transfusion history is important. Be careful and thor-
ough when taking a history: If patients have multiple pro-
viders, they may assume that all providers have access to 
their records, or may forget what has been said to each 
provider.

General Considerations in Diagnosis

As anemias can stem from many possible etiologies, arriving 
at the correct diagnosis will at times be challenging and yet 
very important to effective management. Diagnosis may start 
by reviewing a simple panel of labs, such as a fecal occult 
blood test, iron studies including ferritin, B12, folate, TSH, 
and perhaps testosterone in older males. Renal function and 
a liver panel can also clarify the differential diagnostic pro-
cess. Hemolysis will present with LDH, bilirubin elevations, 
haptoglobin decrease, sometimes jaundice, and cell fragments 
in the peripheral smear. Urinalysis can reveal sources of loss 
or point toward particular diagnoses. Where there are multi-
factorial elements contributing to anemia, it may be possible 
to identify each contributing factor, though quantifying the 
contribution of each may be impossible. It is helpful to recall 
that “common things are common” and additionally that 
location of practice may have an impact on what is common 
in a given area.

Common etiologies of anemia include:

1. GI loss, chronic or acute
2. Regular blood donation
3. Deficiency of nutrients due to poor diet, vegan or 

other specialized dietary restrictions, poor absorption 
(secondary to gastric procedures or bowel motility 
disorders), or anorexia

4. Inflammation, chronic disease, and malignancy
5. Chronic alcohol use and abuse
6. Renal failure with erythropoietin reduction
7. Medications such as chemotherapy, methotrexate 

used as chemotherapy or for rheumatoid arthritis, 
antiseizure medications, omeprazole, and metformin, 
all of which can lead to problems absorbing iron and 
B12

8. Reduced androgen levels in older males

Less common types of anemia may require referral to a 
hematologist or hematopathologist for diagnosis. Disorders 
that have anemia as a component (leukemias, lymphomas, 
myelodysplasia, and myelofibrosis) will require specialty 
consults and more advanced diagnostics, such as pathology 
smear reviews, bone marrow biopsies, cytogenetic analy-
sis, and flow cytometry. Some less common diagnoses may 
include aplastic anemia, immune hemolytic anemia (warm-
reactive antibodies, cold agglutinin syndrome, paroxysmal 
cold hemoglobinuria), sideroblastic anemia, and Diamond–
Blackfan anemia. Some types of anemia are not rare but are 
more prevalent in certain populations. For example, thalas-
semias are more common in populations of Mediterranean 
descent, whereas sickle cell manifests more prevalently in 
persons of African descent.

Many patients with complex medical problems are liv-
ing longer because of excellent medical management not 

previously available. These patients with comorbid and 
complex conditions may present in primary care with a 
multifactorial element to anemia. Examples of anemia with 
a multifactorial element are not uncommon:

 n Patient A, who donated blood for years without a 
problem but has recently had problems with chronic 
pain, has taken a lot of nonsteroidal anti-inflamma-
tory drugs (NSAIDs) and now has a chronic GI bleed. 
Additionally, his omeprazole taken for acid reflux and 
the calcium-based antacid tablets he chews reduce 
gastric acidity and therefore reduce iron absorption in 
the duodenum. He cannot keep up with the demand 
for more RBCs because there is not enough iron for 
production.

 n Patient B has abused alcohol since she was 12 years 
old. She is now 35 years old with an enlarged liver 
and spleen. The alcohol (ETOH) directly suppresses 
production in the bone marrow and has a direct toxic 
effect on RBCs. The enlarged spleen secondary to 
hepatic congestion has led to sequestration of plate-
lets (and RBCs); the liver damage has increased her 
bleeding time as well. As a consequence of increased 
bleeding time, she has excess heavy menstrual flow 
every month.

 n Patient C has rheumatoid arthritis and was recently 
started on methotrexate (MTX) after other medica-
tions and treatments failed. He is an older person 
who has concurrent chronic renal failure, diabetes, 
and congestive heart failure. One month after start-
ing MTX, a CBC shows decreases in all cell lines. 
Multiple chronic disease states are all contributors 
to anemia of chronic disease and inflammation. The 
methotrexate has added an element of bone marrow 
suppression. Long-term NSAID use for the pain of 
arthritis contributes to gastric irritation and some 
chronic but slow GI loss.

 n Patient D received chemotherapy treatment for mul-
tiple myeloma four years ago with radiation treat-
ment to a singular plasmacytoma of the humerus. 
He received IV bisphosphonate adjunctively for lytic 
lesions associated with myeloma. He was edentulous 
with poorly fitting dentures, which caused chronic 
irritation leading to an abscess. The soft-tissue abscess 
led to osteomyelitis and avascular necrosis of the jaw 
requiring chronic antibiotic treatment.

As these examples demonstrate, comorbid and complex 
medical states can contribute to anemia—but any one of 
the factors in these examples, if severe enough, can be the 
sole reason for an anemic state. Once the most common 
presentations have been ruled out, a consideration of more 
particular and infrequent presentations may be required. 
A pathology blood smear review and then a bone marrow 
biopsy can look for bone marrow suppression or disease 
states that affect production. Reduction in the red cell line 
may not be the only cytopenia involved; myelomas, leuke-
mias, or myelodysplasia may also in the differential.

The cellular morphology and counts can then be ana-
lyzed, often by a medical pathologist and hematologist/
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oncologist. Diagnosis of anemia from this point can 
become quite a bit more complicated involving more spe-
cialized testing such as flow cytometry, cytogenetic test-
ing, and mutation analysis. This level of testing can not 
only help confirm a diagnosis but also can inform as to 
the prognosis in multiple marrow-based disorders. IPSS is 
used in myelodysplasia and the International Prognostic 
Index for Lymphomas utilizes results from flow cytometry 
and cytogenetic studies.

Cultural and Global Considerations

Global regional differences may produce variance in ane-
mia etiologies. Country of origin, cultural dietary pref-
erences, and travel should be considered when taking a 
health history. Anemia in the United States is predomi-
nantly from blood loss and is often assumed to be GI 
related until proven otherwise. Clinical suspicion may be 
diverted to different etiologies in particular subsets such 
as adolescent females with poor diets and heavy men-
strual flows. Such a case may pose a different level of clin-
ical concern if found in a patient who is a new Somalian 
refugee immigrant in Maine versus a third-generation 
resident of Levitown, Long Island, in New York. By con-
trast, Sub-Saharan Africa has the climate to support mul-
tiple infectious etiologies of anemia, such as malaria and 
helminthic infestation, major contributors to the anemia 
burden. South and Central America also are a reservoir 
for similar “neglected tropic diseases.” Such infections, 
endemic in particular global regions, are frequently 
comorbid conditions, increasing the severity of anemia 
in the affected population substantially. Prevalence of 
anemia in Asia, including India, is still more than 70% 
despite long-standing public health policy initiatives. 
Whatever the global or cultural influence, untreated ane-
mic states have a particular impact on cognitive devel-
opment, the immune system, and capacity for physical 
activity. In turn, anemia as a public health problem has 
implications for each country in reduced health, educa-
tional capacity, and productivity.

Age-Related Considerations for Anemia

Anemia in the young may create cognitive slowing, lack 
of motivation, and fatigue, ultimately affecting achieve-
ment and future earning potential. Severe anemia and treat-
ment can disrupt work life and compromise job security in 
patients of working age. Anemia can contribute to the mor-
bidity of aging. Elders with perceived cognitive dementia 
and reduced physical capacity may be more prone to acci-
dents and injury. Confusion, reduced energy for self-care, 
and injuries precipitated by progressive weakness are often 
the prelude to placement in residential nursing support envi-
ronments. Morbidity from anemia and subsequent treat-
ment may impose financial burden on the patient, family, 
and community.

Primary Care Management of Anemia

Establish the diagnosis and whether this anemia can be man-
aged in a primary care setting. Use institutional resources to 
provide workup assessment strategies as clinical skill and 
expertise develop. Such resources are easily found online, 
such as Up-To-Date, American Society of Hematology 
(ASH), American Family Physician, and many others (see 
Resources section). If the diagnosis leads toward a rarer type 
of anemia or there is a condition that would benefit from a 
hematology consult, provide the consult with as much con-
tributing information as possible and arrange for records 
to be shared. Ensure that pertinent positives and negatives 
are provided in the consult request and briefly review the 
steps that have been taken through primary care to attain 
the diagnosis.

Much of the care of patients with anemia is supportive: 
Anemia accompanies many disorders that have a chronic 
but ultimately declining course. Initiation of palliative dis-
cussions should not wait until end of life. With patients who 
are elderly with comorbid conditions or have a serious life-
threatening illness, goals of care should be periodically reas-
sessed and clarified. Patients who cannot tolerate continued 
chemotherapy for leukemia or other cancers may still wish 
to continue anemia treatment as a palliative support for ame-
lioration of symptoms. Hospice coverage for ongoing trans-
fusion support should be clarified as a palliative measure.

Treatment and Support Tools in  
Managing Anemia

Communication may be one of the most important tools in 
the management of anemia. The patient and family need to 
understand the patient’s condition and its effects, and expla-
nations should be in relatable terms. Education should be 
both verbal and written. Patients and key significant caregiv-
ers need to be actively involved in goal setting, or adherence 
to therapy may be low. Interprofessional communication is 
often involved in more complex cases of anemia treatment. 
Negotiations with insurance companies, infusion suites, 
nursing clinics, and specialists are not uncommon. Social 
services review of patient resources and need for financial 
assistance should be anticipated. Nutritional consults can 
improve quality of life and at times reduce anemia. Meeting 
the patient’s health needs may involve family medical leave 
or other human resources documentation for the patient. 
Patient navigators or nurse case managers can improve the 
smoothness and effectiveness of this aspect of health care.

Diagnosis and treatment of medical conditions contrib-
uting to anemia are major concerns. Treatment of heart fail-
ure, renal failure, and inflammatory or infectious processes 
may effect a resolution or improvement of anemia.

B12 and Folate Replacement

Megaloblastic anemia, hypersegmented neutrophils, and 
the presence of neurologic symptoms raise high clinical 
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suspicion for  B12 or  folate defi ciency. It is important to 
assess levels accurately, determine cause, and provide appro-
priate replacement. Additional testing related to vitamin B 
defi ciency include  homocysteine levels (an indirect measure) 
and  methylmalonic acid (a more specifi c marker for B12 
defi ciency).  Pernicious   anemia is the most common cause 
of  vitamin  B12 defi ciency, and up to 70% of  patients with 
  pernicious   anemia have intrinsic factor blocking antibodies.

in ferrous sulfate or ferrous  gluconate tablets. Iron is also 
available in liquid  oral solutions. Iron is mostly  bioavailable 
in meat products, especially red meat, and is not as much 
available for absorption in vegetable foods. Adverse  GI 
symptoms can be the  therapy-limiting factor if constipation 
and nausea become intolerable. Administration with food 
and stool softeners may improve tolerance. Occasionally, 
 oral iron can cause diarrhea. Iron is absorbed through the 
duodenum and upper jejunum. Factors that impair absorp-
tion may also limit this route for use. 

If B12 level is normal or high in the presence of a   mega-
loblastic picture (with or without neuropathy), testing for 
intrinsic factor blocking antibodies to confi rm   pernicious 
  anemia is recommended (  Yang &  Cook, 2012). B12 may be 
considered spuriously low and replacement can correct the 
  megaloblastic hematopoiesis. Neuropathy may or may not 
be corrected, depending on the length and severity of the 
occult depleted state.

B12 can be given by  intramuscular injection  of 1 g, 
once per week for four to six weeks, to replenish stores in 
the liver. If low levels are related to   pernicious   anemia or 
other ongoing  gastropathy, replacement should continue at 
 the same dose   IM every month for the rest of the patient’s 
life. Alternatively,  high-dose  oral  B12 (1,000 mg every day) 
appears to be absorbed in adequate amounts despite the 
presence of   pernicious   anemia. In B12 replacement with an 
increase in  hematopoiesis,  hypokalemia has been noted, as 
potassium is incorporated in the increased  production of new 
cells. Monitoring for  low potassium levels is recommended.

  Folate replacement has been utilized in treatment of 
 low- folate states induced by excess alcohol consumption, 
 methotrexate, and  antiseizure medication.   Folate replace-
ment has been utilized as an adjunct to antidepressant ther-
apy and to improve   megaloblastic   anemia induced by  low  
folate levels.   Folate replacement should not occur without 
assessment for  B12 status, as  folate supplementation in low 
 B12 states has been shown to delay  diagnosis of low  B12 
and its adverse effects on  neurologic function. The Mayo 
Clinic offers guidelines on   folate replacement depending 
on treatment goals. The typical dose is 250 to 1,000 mcg 
daily. For severe  folate defi ciency,  such as in cases of   mega-
loblastic   anemia and  malabsorption disorders, 1 to 5 mg 
(1,000–5,000 mcg) daily is often used until corrected  blood 
tests are documented by a qualifi ed  health care professional 
( The Natural Standard Research  Research Collaboration, 
2012; www.naturalstandard.com/).

Iron,  Oral and   Intravenous

Oral iron supplementation is available in multivitamins 
with iron preparations, or as individual supplements, as 

Absorbing cells in the gut become temporarily refrac-
tory to more iron absorption after a large iron load, so  oral 
iron supplementation should not be more frequent than 
every six to eight hours. Antacids and calcium supplemen-
tation may decrease absorption of  oral iron. Excess iron can 
be poisonous and even fatal in  overdosage, so care should 
be observed in households with small children.

 Intravenous iron is available in sodium ferric  gluconate, 
iron sucrose, and iron  dextran preparations. There are two 
different preparations of iron  dextran: high and  low molecu-
lar weight. Virtually all serious adverse events described with 
iron  dextran are due to the  high-molecular-weight product.

There is a high prevalence of a  nemia in the oncology 
and renal patient population, leading to a high use of iron 
with or without E   SA. E   SA use is most productive if the 
body has adequate iron for e rythropoiesis. I V iron can be 
used easily in p atients having i  ntravenous access devices for 
chemotherapy and w ho additionally may not tolerate o ral 
iron therapy because of the symptoms of nausea or consti-
pation it may produce. In c hronic d isease states, functional 
iron defi ciency is a barrier to e rythropoiesis. I ntravenous 
f orms of iron improve available iron without the associ-
ated G  I symptoms. Additionally, studies have shown that 
i  ntravenous iron supplementation has improved the subjec-
tive sense of energy and w ell-being even in states without 

Clinical Pearls
 n Some automated counters give a falsely high  B12 

reading in the presence of intrinsic factor blocking 
antibodies.

Clinical Pearls
 n Vitamin C or acidic food will increase absorption 

of dietary or supplemental iron.

Although rare, anaphylaxis has occurred during 
infusions, so it is recommended that trained infu-
sion staff be available to follow an emergency pro-
tocol, which usually includes immediate cessation 
of   IV iron infusion, the use of  diphenhydramine 
25 mg   IV and then 25 mg orally Q 6 hr  prn.   Methyl 
prednisolone 125 mg   IV may be given in addition 
to  diphenhydramine for more severe reactions, and 
 aqueous epinephrine 1:1,000 0.3 mL subcutaneously 
(SQ) × 1 for anaphylaxis-type reactions.

 C L I N I C A L  W A R N I N G :!

http://www.naturalstandard.com/
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 Chelation Therapy

Acquired  hemochromatosis is not uncommon in  patients 
with refractory   anemia requiring  long-term  transfusion sup-
port. Guidelines and consensus statements on the manage-
ment of   sickle cell  disease,  thalassemia,   Diamond– Blackfan 
  anemia,  aplastic   anemia, and  myelodysplastic syndromes 
all include recommendations for  iron-chelating therapy for 
 transfusion iron overload. Consequences of iron overload 
can include end organ failure and death.  Chelation in the 

a  nemia but with lower iron stores (K   rayenbuel, B  attegay, 
B  reymann, F  urrer, & S  chulthess, 2011; V  aucher, D  ruais, 
W  aldvogel, & F  avrat, 2012).

Transfusions

Transfusion m edicine is a b oard-certifi ed specialty whose 
practitioners may have backgrounds in h ematology, pathol-
ogy, anesthesiology, i  nternal m edicine, or pediatrics. 
Transfusion medicine physicians provide expert consulta-
tion where there are questions on t ransfusion management, 
availability of products, immunologic considerations, or 
coagulation issues. PCPs should access specialty consulta-
tion for complicated management issues. Guidelines, poli-
cies, and access to t ransfusion services should be understood 
prior to the need for t ransfusion.

Individual p atients present unique h ematologic sce-
narios in causes of a  nemia, individual responses to a  ne-
mia, and need for t ransfusion support. Transfusion 
decisions often include consideration of clinical symp-
toms, risk/benefi t ratio, and c omorbidities, in addition to 
h  emoglobin level. Cardiac and renal consultation notes 
may include documented recommendations for h  emo-
globin goals. The need for individualized management 
of t ransfusion requirements is critical. Though practitio-
ners may desire a strict numerical approach to when a 
patient needs a t ransfusion—and certainly in some cases 
it is quite clear—chronic untreatable l oss or bone marrow 
failure may present many factors to be considered when 
ordering t ransfusion support. As this chapter in a  nemia 
is being wri tten, there is an evolution away from tradi-
tional liberal t ransfusion practices toward more conser-
vative t ransfusion recommendations in certain situations. 
Research examining t ransfusion strategies for acute upper 
g astrointestinal bleeding discovered that p atients with 
severe acute upper G  I bleeding w ho received b lood trans-
fusions when their h  emoglobin levels fell below 7 g/d L, 
rather than 9 g/d L, had higher probabilities of survival 
at 6 weeks, as well as reduced rates of further bleeding 
and fewer adverse events (V  illanueva, C  olomo, B osch, & 
C oncepcion, 2013; C ollege of A merican Pathology). These 
fi ndings may not be g eneralizable to other populations, 
s uch as acute l oss in the setting of p roduction problems. 
Use of transfusions in s uch a setting depends on patients’ 
ability to produce more of their own red cells to replace 
l oss. Consideration for the amount of iron lost in a G  I 
bleed may lead to I  V iron administration to replenish the 
resources for e rythropoiesis.

Proper Use of R  BCs

 n Treatment of symptomatic a  nemia
 n Prophylaxis of l ife-threatening anemia
 n Restoration of o xygen-carrying capacity in situations 
of hemorrhage

 n Exchange t ransfusion in particular clinical conditions 
(W  einstein, 2012)

Considerations in Re d Cell 
Tr ansfusion Therapy

n Patient preference and goals of care
 n Is there evidence to support this particular indication 
for tr ansfusion?

 n Do es benefi t of tr ansfusion ou tweigh risks?
n Can an  emia be treated with iron or other nutrient 

replacement?
n Condition contributing to an  emia

 n Symptoms related to level of an  emia
n Co morbid di seases

 n Acute or chronic lo ss
n Are vital si gns stable, deteriorating, or unstable?

 n Level of service required; emergency, surgical, in pa-
tient, ou tpatient

 n Known antibodies requiring more time to type, cr oss-
match, and access bl ood products

 n Number of units and time required for tr ansfusion
n Additional bl ood products required, su ch as platelets?

 n Identify covering medical provider
n Assure fo llow-up after infusion

Clinical Pearls
 n One unit of R   BCs will raise the h  emoglobin of an 

average size adult by 1 g/d L 

 n H emocrit percentage is approximately 3× the level 
of he  moglobin in g/dL  

 n One unit of RB   Cs is approximately 220 mL  of 
packed red cell volume.

Clinical Pearls
 n Chronic  transfusion needs can create a secondary 

 hemochromatosis or iron overload state. There 
is no physiological  means of excreting excess 
iron. In hereditary iron overload, phlebotomy is 
utilized to keep iron loads down (   Knovich,  Storey, 
 Coffman, &   Torti, 2009). Phlebotomy is not an 
option where   anemia creates a need for  transfu-
sion support. Early consideration of  chelation 
needs can help prevent end organ damage from 
iron overload.
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form of injection or oral treatments can reduce or manage 
iron overload states. In many areas of the world, avail-
ability and/or cost creates a barrier to chelation therapy, 
and morbidity from iron overload is high. Where chronic 
transfusions approach 20 to 30 units of packed red blood 
cells (PRBCs), ferritin levels can start to elevate consistently. 
Serial ferritin studies can establish whether rising iron load 
is a concern and whether chelation should be initiated. With 
chronic transfusion needs in myelodysplastic syndrome, 
chelation is suggested after transfusion of 20 to 30 units 
of packed RBCs, or a ferritin of 2,500 ng/mL (Ragupathy, 
Manwani, & Little, 2010). Other sources suggest initiation 
of chelation at a serum ferritin of 1,000 ng/mL if there is a 
>6-month life expectancy. Changes in serum ferritin level 
during chelation therapy are felt to parallel the changes in 
liver iron concentration. Chelation often is not tolerated 
well, because of factors related to cost, inconvenience, and 
side effects. Administration of parenteral chelation was chal-
lenging, onerous, and unsustainable for many patients; the 
infusion schedule could be 5 d/wk of an 8- to 12-hour infu-
sion. Defirasirox, the most recent oral chelation agent, has 
increased availability and adherence to therapy. However, 
defirasirox has a risk profile that includes the potential for 
serious or life-threatening damage to the kidneys or liver or 
severe bleeding in the stomach or intestines. Primary care 
management of patients with chronic transfusion needs 
should include conferring with hematology specialists on 
the advisability of chelation and ongoing monitoring to 
assess iron overload.

Erythrocyte Stimulation Agents

ESAs are primarily used in the management of anemia in 
chronic renal failure to reduce transfusion support needs 
in the dialysis population. ESAs are used with intravenous 
iron in the dialysis population to maintain an adequate 
level of hemoglobin production. Anemia can be severe in 
this population, due to lack of endogenous erythropoietin 
production from renal failures, loss from multiple ongoing 
lab assessments, and hemolysis that occurs from mechani-
cal factors in hemodialysis. Additionally, anticoagulation 
for dialysis can precipitate occult blood loss in sites not 
related to renal failure. Male dialysis patients may have 
low testosterone levels that further exacerbate anemia. 
Prior to the advent of ESAs, transfusion was the only way 
to address anemia. Even with transfusions, very low hemo-
globin levels were difficult to correct (persisting 5–6 g/dL 
hemoglobin levels were not uncommon), and patients often 
developed HLA antibodies, making red cell units more 
difficult to match over time. As ESAs began to be used 
more, the difficulties with transfusions fell by the wayside 
from the 1990s onward (O’Donoghue & Szczech, 2012). 
ESA use with iron has been almost the exclusive treatment 
for anemia in renal dialysis except for situations of active 
bleeding, hematologic malignancies, and surgery where 
transfusions may be used as well. There is an increasing 
problem in the United States with third-party reimburse-
ment for ESA use. Medicare and Medicaid reimbursement 

for dialysis has been bundled to include intravenous drugs 
and this may lead to an inability to pay for ESAs, which 
used to be billed separately. As well, the U.S. Food and 
Drug Administration changed its label to include a boxed 
warning noting that the FDA did not have information 
that would support a safe strategy for the administration 
of ESAs (O’Donoghue & Szczech, 2012). There may be 
an increasing trend toward more transfusions as ESAs 
encounter increasing barriers to use.

When ESAs are prescribed in oncology, providers must 
participate in a mandatory education and enrollment pro-
gram with the pharmaceutical companies to become reg-
istered prescribers. Patients must be provided educational 
material and sign an agreement of understanding pertain-
ing to the risk/benefit profile of ESA use. Circumstances 
warranting ESA use in oncology and hematology are vari-
able forms of leukemia, lymphoma, myeloma, myelodys-
plasia, and myelofibrosis, which contribute to anemia 
by infiltration of bone marrow and consequent reduced 
hematopoiesis. Chemotherapy for treatment of many can-
cers often suppresses cell lines and may create a moderate 
to severe level of anemia. Anemia has also been noted in 
cardiac disease, though the mechanisms have not yet been 
completely elucidated. Evidence has linked lower hemo-
globin levels to increased mortality in congestive heart dis-
ease; however, reduction in morbidity and mortality has 
not been demonstrated when ESAs are used to increase 
the hemoglobin level (Adlbrecht, Spyridoula, Hulsmann, 
& Szekeres, 2008).

The clinical recommendations and cautions regarding 
ESA use are carefully defined by the FDA and pharmaceuti-
cal companies. The cost and coverage considerations add 
barriers to ESA use. There can also be an institutional cul-
ture of ESA use that may be very conservative. Certainly, 
the risks are substantial; in addition, yearly expense for 
ESAs can be many thousands of dollars. Patients may 
require a singular periodic injection or be on an ESA three 
times per week in the dialysis clinic for the rest of their 
lives. PCPs are increasingly less likely to prescribe ESAs 
but may have patients in their practice who are using these 
to promote hematopoiesis. Primary care communication 
with the ESA prescriber may be necessary if the patient 
is on a regular schedule and approaches a higher level of 
hemoglobin where there is increased risk for thrombotic 
complications. Information about safe use of ESAs and 
patient education materials can be found at the APPRISE 
website (APPRISE, Assisting Providers and Patients with 
Risk Information on the Safe Use of ESAs: www.esa-
apprise.com/ESAAppriseUI/ESAAppriseUI/default.jsp; or 
at the ESA APPRISE Oncology Program Call Center at 
1-866-284-8089).

While this site is designed for use in the oncology set-
ting, there are links to full prescribing information for the 
three available drugs on the market. This site includes seri-
ous clinical warnings relevant to the use of ESAs in cancer:

 n “[T]here is an increased risk of death and/or tumor 
progression/recurrence in patients with cancer”

http://www.esaapprise.com/ESAAppriseUI/ESAAppriseUI/default.jsp
http://www.esaapprise.com/ESAAppriseUI/ESAAppriseUI/default.jsp
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Palliative Care

Diagnosing and actively treating the cause of   anemia is the 
highest priority. As delineated throughout this chapter, 

 n “  ESAs shorten overall survival and/or increased risk of 
tumor progression in  patients with breast,  non-small cell 
 lung, head and neck, lymphoid and cervical cancers”

 n “There is an increased risk of death from cardiovas-
cular and  thromboembolic reactions in  patients with 
cancer treated with    ESAs”

Such precise and serious warnings, when made clear to 
 patients deciding on whether to initiate therapy, often cause 
the patient to decline this treatment option, which leaves 
the  transfusion support option.  Anemia, if unable to be sup-
ported or corrected, may be a treatment-limiting factor in 
chemotherapy administration.

Important Considerations in     ESA Use

 n  Patient education and signed informed consent
 n Discussion of major risk factors, including increased 
risk for thrombosis and death related to myocardial 
infarction and cerebrovascular accident; risk of pos-
sible progression or recurrence of certain cancers

 n Initiate   ESA therapy in  patients on chemotherapy 
only if hemoglobin is <10 g/ dL

 n Use lowest dose necessary to achieve target   hemoglo-
bin goal; not over 11 g/ dL

 n Use the lowest dose necessary to avoid   RBC 
 transfusion

 n Discontinue   ESA treatment following  chemotherapy-
related   anemia

 n Assess need for  thrombotic prophylaxis
 n Ensure that iron stores are adequate to meet demand 
for increased  hematopoiesis; monitor frequently

 n Stop    ESA use immediately if    PRCA develops
 n Support  continued monitoring of the patient by the 
prescribing provider

 Socioeconomic Considerations

Morbidity associated with   anemia may be underestimated. 
While symptoms may be subtle, the ultimate costs can be 
high. Young people as well as elders can be incapacitated 
by a moderate to severe level of   anemia, as it affects abil-
ity to concentrate, slows work effort, and lowers motiva-
tion. According to  Feeding  America (feedingamerica.org/
 hunger-in- america/ hunger-facts/ child-hunger-facts.aspx), 
16.7 million children lived in food-insecure households in 
2011. Early childhood   anemia can have  long-term cognitive 
and behavioral consequences that negatively affect educa-
bility and future job prospects. Chronic fatigue from   ane-
mia as an adult is debilitating in the workplace, affecting 
ability to concentrate and decreasing physical work capac-
ity. In consideration of the amount of time a patient may 
need for lab assessment, appointments,  transfusion, or iron 
infusion needs, the provider should discuss the impact the 
plan of care may have on the patient’s work life. A medical 
note may be needed for reasonable accommodation in the 
patient’s work load.

As always, keep in mind the affordability of a specialist 
consult and treatment for the patient. Some of the diagnostic 

procedures and treatments for   anemia can cause the patient 
to accumulate astronomical medical expense.  Intravenous 
iron and/or chronic transfusions are very expensive when 
the cost of medical oversight, nursing care, and infusion 
chair time is factored into the total expense.   ESA injections, 
bone marrow biopsies, or transplants can often be prohibi-
tive in cost and often may not be covered completely by a 
third-party payer. In  such a situation, even the  copayment 
may be prohibitive. Diagnosis and adherence to treatment 
may revolve around not only the patient’s understanding of 
the disorder but also his or her ability to afford resources 
for treatment. Even when a trial of  oral iron is not tolerated 
well,   intravenous iron may be too expensive for the patient. 
A  good bowel regimen with proper timing of dosing may 
improve tolerance and absorption enough for the patient to 
tolerate the less expensive approach. At times, one  hema-
tology consult may suffi ce, especially if it includes recom-
mendations for ongoing  primary care management.  Social 
services workers may need to assist the patient and family 
to review resources and access various  forms of assistance. 
Some hospitals can assess resources and determine a level of 
fi nancial waiver for treatment. Many military veterans have 
not applied for  health resources to which they are entitled 
and may qualify for disability status if their   anemia or other 
 health condition is tied to their military service; one example 
is  Agent Orange exposure, which has been linked to certain 
cancers.  Anemia may be related to a  health condition that 
if managed appropriately may alleviate or improve the   ane-
mia. By example, uncontrolled diabetes and hypertension 
may cause renal failure, and the  low-erythropoietin state 
can contribute to   anemia.  High  blood glucose can decrease 
healing ability and can contribute to  nonhealing chronic 
infections, which in turn contribute to   anemia of  chronic 
 disease/infl ammation. Proton pump inhibitors (PPIs) and 
the calcium found in antacids can reduce or block dietary 
iron absorption, so organizing the timing of iron and vita-
min C administration can improve absorption and thereby 
improve  erythropoiesis. Prevention is always more  cost 
effective than treatment and often a rearrangement of medi-
cation, nutritional, and other  nonpharmacological interven-
tions can improve physiological function.

Clinical Pearls
 n Patient adherence to a plan of care may depend on 

the clinician’s ability to negotiate a plan that works 
for the patient and family. At times, this  means 
that the plan of care is a compromise between 
patient and  clinician, as no compromise may mean 
no treatment at all. These discussions must be  well 
documented throughout the period(s) of care.

http://feedingamerica.org/hunger-in-america/hunger-facts/child-hunger-facts.aspx
http://feedingamerica.org/hunger-in-america/hunger-facts/child-hunger-facts.aspx
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support for various types of anemia may replace active 
resolution of the source of the presenting condition. Some 
heritable and acquired disorders leading to anemia are not 
correctable and require years of support, yet the condition 
will eventually entail a shortened life expectancy. The pro-
gression of disease often leads to an anemic state where the 
only treatment is a palliative level of support toward the end 
of life. Eventually, in the course of an illness, the practitioner 
will need to discuss with the patient and family discontinua-
tion of active or aggressive treatments against a disease. The 
benefits versus the burdens of anemia treatment in final days 
should be reexamined. Such difficult conversations are often 
initiated when best treatment efforts fail, multiple different 
courses of treatment have been tried, and quality of life is 
impaired by continuing the same course. Consideration of 
best practice in palliative care has encouraged more modern 
practitioners to be forward-thinking with earlier introduc-
tion of palliative concepts to the family and patient. The 
conversation should preferably not include the phrase, 
“there is nothing more we can do for you.” Rather than 
having a patient feel bereft of active treatment when end of 
life is evolving, palliative support offers a different way to 
embrace patient needs during the final days.

Palliative support of anemia may improve quality of 
life and functionality during end of life. It can reduce the 
pain of ischemia, alleviate shortness of breath, and allow 
more wakefulness for visiting with family. Even when the 
goals of life are not curative and there is no longer a life 
expectancy of months to years, keeping a patient functional 
in order to have distant family reach the bedside, to finish 
final legal and financial arrangements, or to have the last 
birthday gathering or anniversary may prove very mean-
ingful for the whole family. Eventually, trips to the hos-
pital to receive a transfusion may become too arduous for 
the patient; when a patient is spending most of the waking 
hours in bed, the continuance of ESA therapy may carry 
more risk than benefit. These are situations that merit con-
sideration about discontinuing these therapies. Whereas 
one medical viewpoint may hold that a transfusion is only 
prolonging the dying process and should be withheld, 
another perfectly valid view may be that of providing the 
family space to create these final memories. Lacking an 
evidence-based approach to such complicated decisions, 
an anecdotal approach may include always erring on the 
side of compassion. Sensitive discussion with the patient 
and family can bring out an individualized approach to 
respect and implement the patient’s final wishes (Berger, 
Shuster, & Von Roenn, 2013).

 n COMMUNITY AND INTERNET RESOURCES

Numerous associations have been created to help patients 
with anemia and their families. Some offer support ser-
vices to patients; others have programs that increase pub-
lic awareness, disseminate educational materials, promote 
research, or provide services related to the disorder. Many 

of these organizations have local chapters. Consider edu-
cation to patients and their caregivers on how to access 
evidence-based information on the Internet. The lay public 
can be misinformed by information they obtain on popular 
medical sites, patient blogs, or media outlets. Increasingly, 
hospitals are offering Internet access for patients to their 
medical records and a secure method of e-mail commu-
nication between provider and patient. Hospital-based 
patient education through the IT department may assist the 
newcomers to computer access. Although elders may not 
be connected to or familiar with Internet resources, they 
may have family members who have this access for patient 
information.

Up-To-Date is an evidence-based source for clinicians, 
which also offers patient information in lay terminology 
that can be printed out for patient use and understanding. 
Additional Internet resources appear in the following list.

Patient and Family Education 
Services/Internet Resources on  
Patient Education

To inform patients about their health and empower their 
decision making about their health care, use http://depts 
.washington.edu/pfes/InternetResources.htm

 n The American Auto-immune Related Diseases 
Association, Inc. (AARDA): www.aarda.org/ (such as 
in AIHA)

 n The American Society of Clinical Oncology: www 
.asco.org

 n The American Society of Hematology: www 
.hematology.org/

 n Anemia and Pregnancy/American Society of 
Hematology: www.hematology.org/patients/blood-
disorders/anemia/5227.aspx

 n The Aplastic Anemia and MDS Foundation: www 
.aamds.org/

 n The Centers for Disease Control and Prevention: 
www.cdc.gov/

 n Diamond–Blackfan Anemia: www.cdc.gov/ncbddd/
dba/index.html

 n Fanconi Anemia Research Foundation, Inc.: www 
.fanconi.org/

 n American Hemachromatosis Society: www 
.americanhs.org/

 n Megaloblastic (Pernicious Anemia): www.lpch.
org/DiseaseHealthInfo/HealthLibrary/hematology/ 
megalob.html

 n The National Cancer Institute: www.nci.nih.gov
 n National Comprehensive Cancer Network: www 
.nccn.org/

 n Thalassemia: www.thalassemia.org/
 n National Heart, Lung and Blood Institute: www 
.nhlbi.nih.gov/

 n National Organization for Rare Disorders: www 
.rarediseases.org

 n Sickle Cell Disease Association of America: http://
sicklecelldisease.org/

http://depts.washington.edu/pfes/InternetResources.htm
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http://www.cdc.gov
http://www.cdc.gov/ncbddd/dba/index.html
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/hematology/megalob.html
http://www.nci.nih.gov
http://www.thalassemia.org
http://sicklecelldisease.org
http://sicklecelldisease.org
http://www.asco.org
http://www.asco.org
http://www.hematology.org/
http://www.hematology.org/
http://depts.washington.edu/pfes/InternetResources.htm
http://www.hematology.org/patients/blooddisorders/anemia/5227.aspx
http://www.cdc.gov/ncbddd/dba/index.html
http://www.aamds.org/
http://www.aamds.org/
http://www.fanconi.org/
http://www.fanconi.org/
http://www.americanhs.org/
http://www.americanhs.org/
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/hematology/megalob.html
http://www.lpch.org/DiseaseHealthInfo/HealthLibrary/hematology/megalob.html
http://www.nccn.org/
http://www.nccn.org/
http://www.nhlbi.nih.gov/
http://www.nhlbi.nih.gov/
http://www.rarediseases.org
http://www.rarediseases.org
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Clinical Pearls
 n Patient navigation through  diagnosis, teaching, 

and effective medical management may depend 
on the clinician’s sensitivity to culture. Social 
norms found within the patient’s country of origin 
and family clan may have a large impact on how 
or whether a patient can act on medical infor-
mation. Finding ways to act within the patient’s 
fi rmly held belief system is an important aspect of 
the art of  medicine.
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  Coagulopathies
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  Coagulopathies include hemorrhage,  thrombosis, and 
embolism, and represent common clinical manifestations of 
 hematological disease. Normally, bleeding is controlled by 
a fi brin  clot formation, which results from the interaction 
of platelets, plasma proteins, and the vessel wall. The fi brin 
 clot is ultimately dissolved through  fi brinolysis. A derange-
ment of any of these components may result in a bleeding 
or  thrombotic disorder. In this chapter, individual disease 
states are examined under the broad headings of coagulation 
factor  defi ciencies, disorders of platelets, mixed disorders, 
acquired  thrombophilias, and inherited  thrombophilias.

 n ANATOMY,  PHYSIOLOGY,  AND PATHOLOGY

    Coagulation  is initiated after blood vessels are damaged, 
enabling the interaction of blood with tissue factor, a pro-
tein present beneath the endothelium ( Figure 33.1). Small 
amounts of   Factor VII present in plasma bind to tissue 
factor, and this tissue  factor–Factor   VII complex activates 
Factor X. Activated Factor X, in the presence of Factor V, 
activates  prothrombin (  II) to thrombin (  Ila), which subse-
quently cleaves fi brinogen to fi brin. The fi brin polymer-
izes  into an insoluble gel. This is stabilized by the action of 
  Factor XIII. This process constitutes the extrinsic pathway.

 Coagulation is consolidated by the intrinsic pathway. 
Factor  XI is activated (possibly by thrombin generated in 
the extrinsic pathway), resulting in the activation of   Factor 
IX, which then activates Factor X in the presence of   Factor 
VIII. Activated Factor X produces a fi brin  clot, as outlined 
in the description of the extrinsic pathway. Decreased lev-
els of clotting factors may be caused by defective synthesis, 
excessive use, circulating inhibitors of clotting factors, or 
excessive proteolysis by the  fi brinolytic system.

  The coagulation pathway is controlled by a number 
of endogenous anticoagulants. Protein C is a plasma pro-
tein that is vitamin  K dependent. It requires activation by a 
complex of thrombin and  thrombomodulin, an endothelial 
cell protein, to inhibit activated Factors V and   VIII, thus 
inhibiting the activation of   Factors IX and X, respectively. 

 Activated protein C (   APC)  inhibition is catalyzed by protein 
S, another vitamin  K–dependent plasma protein, and also 
requires the presence of platelet  phospholipid and calcium. 
 Antithrombin III (AT  III) primarily inhibits the activity of 
thrombin and Factor X by binding to the factors and block-
ing their activity. This  inhibition is greatly enhanced by hep-
arin. Loss of function and/or  decreased concentrations of 
these proteins result in uninhibited coagulation and hence a 
predisposition to spontaneous  thrombosis otherwise known 
as a  hypercoagulable state.

 Fibrinolysis is a mechanism for dissolving fi brin clots. 
 Plasmin, the activated form of  plasminogen, cleaves fi brin 
to produce soluble fragments.  Fibrinolytics, such as tissue 
 plasminogen activator, streptokinase, and  urokinase, acti-
vate  plasminogen, resulting in dissolution of a fi brin  clot.

 n CLASSES OF  BLEEDING DISORDERS

Vascular defects usually cause bleeding only into the skin 
and mucous membranes. Congenital  causes include   Osler–
Weber–  Rendu syndrome and   Ehlers– Danlos disease. 
Acquired  causes of vascular  purpura include infections, 
drugs, uremia, connective tissue disorders, and  dysprotein-
emias. Treatment is directed to the primary illness.

Inherited Coagulation Disorders

Hereditary bleeding disorders are extremely rare. The most 
common bleeding disorders include hemophilia A, hemo-
philia B, and  von Willenbrand disease (  vWD). The world-
wide incidence of hemophilia A is 1 case per 5,000 live male 
births. Hemophilia B occurs at an even lower rate, with 1 
case per 50,000 live male births (   Soucie,   Evatt, &  Jackson, 
1998).  vWD is the most common of the three bleeding dis-
orders across all ethnic groups, affecting 1% of the popu-
lation. Up to 80% of affected   patients have  Type I   vWD 
(  Zimmerman &  Valentino, 2013).

Defi ciencies of any of the known coagulation factors 
could be present from birth. Defi ciencies may be inherited 
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 moderate disease (factor level: 1%–4%) or mild hemophilia 
(factor level: 5%–25%) are at a reduced risk of spontaneous 
hemorrhage, but may bleed excessively after trauma or sur-
gery (   Wagenman,  Townsend,  Mathew, &  Crookston, 2009).

 VON   WILLEBRAND DISEASE

  von Willebrand factor (  vWF) is a plasma protein that is 
required for the adhesion of platelets to sites of vascular 
damage. In persons with von Willebrand disease, defi ciency 
of   vWF is called Type I; qualitative abnormality of   vWF is 
called   Type II.  vWD is an  autosomally inherited  hemostatic 
disorder of variable severity, characterized by mucosal and 
 cutaneous bleeding, similar to   patients with platelet disor-
ders (see  Table 33.2).  Patients may have a prolonged  pro-
thrombin time (  PT) and activated partial  thromboplastin 
time (  aPTT).

or result from a spontaneous disruption in the associated 
coagulation factor genes. The more common  defi ciencies of 
  Factors VIII and   IX, as well as vWD, are discussed in this 
 chapter ( Table 33.1).

HEMOPHILIA

Hemophilia is an  X-linked recessive disorder associated with 
a congenital defi ciency of   Factor VIII or   Factor IX. Factor 
 VIII defi ciency is known as hemophilia A and   Factor IX 
defi ciency is known as hemophilia B. Hemophilia B was 
fi rst diagnosed by  Steven Christmas and thus is also called 
 Christmas disease. Hemophilia is suspected in any male who 
has excessive bleeding after trauma, or spontaneous bleeding 
into joints or   soft tissues ( Table 33.1).  Patients with severe 
hemophilia (factor level: <1%) are at risk for spontaneous 
 hemarthrosis and  soft-tissue bleeding.  Patients who have 
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T he coagulation cascade 
i s initiated by the extrinsic 
pathway and consolidated 
by the intrinsic pathway. 
Coagulation is controlled by 
the inhibition of Factor VIII 
and Factor V by activated 
protein C (APC), and by anti-
thrombin III (AT III) inhibi-
tion o  f Factors II and X.
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Mixed Coagulation Disorders

Mixed coagulation disorders are a group of acquired dis-
eases. They usually involve multiple elements of the hemo-
static system and are often associated with a particular 
disease or clinical syndrome.

DISSEMINATED INTRAVASCULAR COAGULATION

Disseminated intravascular coagulation (DIC) can be 
caused by the activation of either the coagulation or fibri-
nolytic system, resulting in excessive bleeding or thrombo-
sis. Conditions associated with DIC include gram-negative 
sepsis infections, meningococcemia, Rocky Mountain spot-
ted fever, typhoid fever, obstetric complications (abruptio 
placentae, eclampsia, retained dead fetus), massive trauma, 
surgery, shock, and certain malignancies.

LIVER DISEASE

Coagulation disorders are common in patients with acute 
and chronic hepatic diseases. These may arise from malab-
sorption of vitamin K, decreased synthesis of clotting pro-
teins, abnormal synthesis of clotting proteins, or decreased 
clearance of activated factors. Fibrin degradation products 
may be elevated because of poor hepatic clearance, resulting 
in impaired coagulation resembling DIC. Liver disease asso-
ciated with hypersplenism may result in thrombocytopenia.

VITAMIN K DEFICIENCY

Factors II, VII, IX, and X are vitamin K–dependent coagu-
lation factors that are synthesized in the liver. Vitamin K is 
naturally synthesized by intestinal bacteria. Vitamin K is a 
lipid-soluble vitamin, which is absorbed only in the presence 
of bile salts. Depletion of vitamin K–dependent factors may 
occur in patients receiving certain antibiotics; in obstruc-
tive jaundice, malabsorptive states, or hepatic parenchymal 
disease; and in patients receiving warfarin therapy. Patients 
have an elevated PT resulting in an increased international 
normalized ratio (INR).

Platelet Disorders

Platelet disorders include thrombocytopenia, which may be 
caused by diminished platelet production, enhanced plate-
let destruction, or sequestration of platelets (Table 33.2). 
Qualitative platelet disorders are more commonly acquired, 
but could be congenital. Congenital disorders affect platelet 
adhesion, aggregation, or secretion, and are rare. Acquired 
qualitative platelet disorders are secondary to uremia, myelo-
proliferative disorders, drugs, and dysproteinemias.

IMMUNE THROMBOCYTOPENIC PURPURA

Immune thrombocytopenic purpura (ITP), the autoim-
mune destruction of platelets, usually presents as bruising, 
petechiae, or bleeding. The differential diagnosis includes 

APC, activated protein C; aPTT, activated partial thromboplastin time; AT III, antithrombin III.

BLEEDING DISORDER FACTOR FREQUENCY CLINICAL PRESENTATION LAB TESTING

Hemophilia A VIII 1 in 5,000 live 
male births

Eccymosis
Hemathrosis
Muscle hemorrhage
Wound bleeding

Prolonged aPTT 
Decreased Factor VIII
Decreased Factor IX

Hemophilia B IX 1 in 50,000 live 
male births

Eccymosis
Hemathrosis 
Muscle hemorrhage 
Wound bleeding

Prolonged aPTT
Decreased Factor IX

von Willebrand disease vWF 1% Minor bleeding
Epistaxsis
Increased postoperative bleeding

Decreased von Willebrand factor-
antigen (vWF:Ag), Factor VIII

CLOTTING DISORDER FACTOR FREQUENCY CLINICAL PRESENTATION LAB TESTING

Factor V Leiden V 5% Thromboembolism Positive genotypic assay
APC resistance

Prothrombin G20210A II 3% Thromboembolism Positive genotypic assay

Protein C deficiency Protein C <1% Thromboembolism Decreased protein C activity

Protein S deficiency Protein S <1% Thromboembolism Decreased protein S activity

Antithrombin III 
deficiency

ATIII <1% Thromboembolism Decreased AT III activity

TABLE 33.1 Overview of Coagulopathies



510      UnIT VII: Hematologic Conditions

aplastic anemia, sepsis, DIC, acute leukemia, drug-induced 
thrombocytopenia, and infiltrative bone marrow disorders. 
The diagnosis is made by excluding other causes of throm-
bocytopenia, after a careful history, physical examination, 
and peripheral smear. An HIV test should be performed in 
those patients with risk factors. Bone marrow aspiration 
may be indicated in elderly patients or patients with atypical 
findings.

ITP may be acute (short term) or chronic. Acute ITP 
occurs primarily in children and usually lasts <6 months. 
Chronic ITP usually occurs in adults and lasts for >6 
months, with a 3:1 ratio of females to males. It is common 
in patients between the ages of 20 and 50 years. ITP may 
also be associated with HIV infection, systemic lupus ery-
thematosus, lymphoproliferative disorders, ulcerative coli-
tis, and carcinoma. The thrombocytopenia is often chronic 
and unremitting, requiring definitive therapy.

DRUG-INDUCED THROMBOCYTOPENIA

Drug-induced thrombocytopenia is diagnosed after 
excluding other causes, and by noting a temporal rela-
tion between the onset of thrombocytopenia and the 
administration of the drug, as well as resolution upon 
discontinuation of the drug. Although many drugs can be 
implicated, alcohol, thiazide diuretics, quinine, quinidine, 
penicillins, gold, sulfa, and heparin are the most common. 
Myelosuppressive drugs used to treat malignancies and 
other disorders can produce thrombocytopenia by sup-
pressing platelet production.

Heparin-induced thrombocytopenia is associated with 
an early nonimmune clinical syndrome and a later immune-
mediated thrombocytopenia that occurs 5 to 7 days after 
the initiation of heparin. This type of thrombocytopenia 
may be associated with paradoxical thrombosis instead of 
bleeding.

In all cases, the offending drug should be discontinued 
and switched to an alternative if possible.

THROMBOTIC THROMBOCYTOPENIC PURPURA

Thrombotic thrombocytopenic purpura (TTP) is a complex 
clinical syndrome characterized by a formation of blood 
clots under the skin. Patients may present with headaches, 
blurred vision, seizures, profound coma, purpura, and pete-
chiae from thrombocytopenia, jaundice, hemolytic ane-
mia, fever, or renal dysfunction. TTP may be acquired or 
congenital. The causes of TTP are unknown, although this 
disease has been associated with certain drugs, pregnancy, 
malignancy, and HIV infection.

Laboratory findings include anemia, thrombocytopenia, 
fragmented red blood cells seen on peripheral smear, ele-
vated blood urea nitrogen and creatinine levels, proteinuria, 
hematuria, and an elevated level of lactic dehydrogenase. 
The PT/INR and aPTT are usually normal.

 n CLASSES OF THROMBOTIC DISORDERS

Acquired Thrombophilias

Thrombophilia refers to a tendency to have venous throm-
boembolisms (VTEs) and to be at risk for recurrent epi-
sodes. Acquired causes of thrombosis include malignancy, 
myeloproliferative disorders, use of certain drugs, surgery, 
trauma, prolonged immobilization, pregnancy, antiphos-
pholipid antibodies with or without systemic lupus ery-
thematosus, and hyperhomocysteinemia (see discussion on 
Virchow’s triad in Chapter 74 for additional information).

ANTIPHOSPHOLIPID ANTIBODIES

The antiphospholipid antibodies—anticardiolipin anti-
body, lupus anticoagulant, and antib2-glycoportein 1—
are directed against different phospholipids. The lupus 
anticoagulant is an antibody against the phospholipid 
moiety of prothrombin activator complex, which inter-
feres with and prolongs the aPTT and less commonly 
increases the INR. Despite the prolonged aPTT, this 
disorder is not associated with bleeding, but it may be 
associated with thrombosis. The lupus anticoagulant 
most highly predicts thrombosis. Antiphospholipid anti-
body syndrome is a term used for patients with persis-
tent antiphospholipid antibodies who experience at least 
one clinical manifestation, such as a vascular thrombosis 
and/or pregnancy morbidity (Ruiz-Irastorza, Crowther, 
Branch, & Khamashta, 2010).

Diminished platelet production
Marrow infiltration with tumor, fibrosis, infection
Aplastic/hypoplastic anemia
Exposure to environmental toxins (arsenic, pesticides)
Ionizing radiation
nutritional deficiencies (B12, folate)
Viral infections
Drugs (thiazides, alcohol, myelosuppressive agents)
Paroxysmal nocturnal hemoglobinemia

Splenic sequestration
Lymphoproliferative disorders
Portal hypertension
Myeloproliferative disorders
Infections (bacterial, viral, parasitic)

Increased platelet destruction
nonimmune
Vascular prosthesis DIC
Sepsis/infection
TTP

Immune
Drug-induced antibodies
ITP

TABLE 33.2 Causes of Thrombocytopenia

DIC, disseminated intravascular coagulation; ITP, immune thrombocytopenic 
purpura; TTP, thrombotic thrombocytopenic purpura.
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HYPERHOMOCYSTEINEMIA

A high level of homocysteine, an amino acid produced 
from methionine metabolism, causes an increased risk of 
venous and arterial thrombosis when it undergoes auto-
oxidation. Normal metabolism of homocysteine relies on 
adequate stores of folic acid and vitamins B6 and B12. Thus, 
hyperhomocysteinemia is not a coagulation cascade issue 
but a defect in metabolism and/or increase in production. 
Hyperhomocysteinemia can be precipitated by acquired 
medical conditions, including vitamin deficiencies, or by 
genetic defects.

Inherited Thrombophilias

Inherited thrombophilias should be considered in patients 
who have a VTE and who are <45 years old, have a fam-
ily history of VTEs, have had recurrent spontaneous episodes 
of VTEs, have had thrombosis in an unusual site (e.g., mes-
enteric vein, cerebral vein), and/or have had recurrent fetal 
losses and acquired causes have been excluded. All of the 
inherited thrombophilias discussed here are transmitted as an 
autosomal dominant trait, meaning that carriers, or heterozy-
gotes, are affected.

The prevalence of inherited thrombophilias in the gen-
eral population is relatively low. The two most common 
thrombophilias are Factor V Leiden (FVL) and prothrom-
bin G20210A mutation. Both of these are more prevalent 
in Caucasians, with a prevalence of about 5% for Factor 
V Leiden and 3% for prothrombin G20210A mutation. A 
majority of those with either disease are heterozygote car-
riers. Being a carrier for both Factor V Leiden and pro-
thrombin mutation is rare, with a prevalence of about 0.1% 
(Lijfering et al., 2010). Deficiencies of the natural anticoag-
ulants have a prevalence of <1% in the general population. 
The least common is antithrombin deficiency (Seligsohn & 
Lubetsky, 2001). People can be carriers of multiple throm-
bophilia disorders, each of which further increases a per-
son’s lifetime risk for a VTE.

FACTOR V LEIDEN

A mutation of a single DNA base pair found on the 
Factor V gene causes the production of defective Factor 
V proteins. This single base change, where guanine is 
substituted with adenine, leads to the replacement of 
arginine by guanine at position 506, creating Factor V 
Leiden. These defective Factor V proteins resist APC. In 
other words, this mutation causes resistance of Factor V 
to the endogenous anticoagulation effects of protein C 
and causes an imbalance of the clotting cascade favor-
ing thrombosis. The Factor V Leiden mutation was dis-
covered by researches in Leiden, Netherlands, and is the 
most commonly diagnosed thrombophilia. Heterozygote 
carriers of Factor V Leiden are at a five-fold increased 
risk for a first-time VTE, and homozygote carriers are at 
an 18-fold increased risk, compared to the general popu-
lation (Lijfering et al., 2010).

PROTHROMBIN G20210A MUTATION

Prothrombin G20210A mutation is a single base pair muta-
tion on the 3'-untranslated region of the prothrombin gene. 
At position 20210 in this region, guanine is substituted with 
adenine. This substitution leads to increased production of 
prothrombin and thus thrombin. Both heterozygote and 
homozygote carriers have elevated levels of prothrombin. 
Heterozygote carriers of prothrombin G20210A mutation 
are at a threefold increased risk for a first-time VTE com-
pared to the general population (Lijfering et al., 2010).

ANTITHROMBIN DEFICIENCY

Lack of antithrombin activity enables the coagulation cas-
cade to continue uninterrupted. Antithrombin deficiency 
results from a quantitative or qualitative defect and is 
divided into two different types depending on its origin. 
Type I antithrombin deficiency is quantitative and occurs 
when production of normally functioning antithrombin is 
decreased. Type II antithrombin deficiency is qualitative and 
occurs when dysfunctional antithrombin molecules are pro-
duced. Certain conditions can induce a state of antithrom-
bin deficiency. Such conditions associated with acquired 
antithrombin deficiency include heparin therapy, liver and/
or renal disease, and DIC (Seligsohn & Lubetsky, 2001).

PROTEIN C DEFICIENCY

Protein C deficiency results from either a quantitative or 
a qualitative defect and is divided into two different types 
depending on its origin. Type I protein C deficiency is quan-
titative and occurs when production of normally functioning 
protein C molecule is decreased. Type II is qualitative and 
occurs when defective protein C molecules are produced, 
leading to low activity of protein C. Type I defect predomi-
nates in protein C deficiency. Certain conditions can cause 
protein C deficiency and/or induce further deficiency. Such 
conditions associated with acquired protein C deficiency 
include liver disease, vitamin K deficiency, use of vitamin K 
antagonists (VKAs), and DIC (Seligsohn & Lubetsky, 2001).

PROTEIN S DEFICIENCY

As with the other deficiencies, protein S deficiency results 
from a quantitative or qualitative defect; Type I and Type II, 
respectively. However, protein S deficiency has another cate-
gory, Type III. Type III protein S deficiency is due to decreased 
amounts of free protein S molecules. Approximately 60% of 
protein S is bound to C4b-binding protein, an acute phase 
reactant, and the remaining free portion of protein S has the 
ability to be the cofactor that helps activate protein C. Free 
protein S can be decreased due to increased C4b-binding 
proteins or due to a divergence between protein S and C4b-
binding protein to complex. Types I and III predominate in 
protein S deficiency. As with the other deficiencies, certain 
situations can cause protein S deficiency. Situations associ-
ated with acquired protein S deficiency include pregnancy, 
oral contraceptive therapy, inflammatory conditions, liver 
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disease, vitamin K deficiency, use of VKAs, and DIC (Marlar 
& Gausman, 2011; Seligsohn & Lubetsky, 2001).

 n HISTORY AND PHYSICAL EXAMINATION

Bleeding Disorders

Any recurrent bleeding, especially if it begins in early child-
hood or includes a family history of bleeding, is suggestive of 
an inherited bleeding disorder. Spontaneous hemarthroses or 
hematomas are associated with severe hemophilia A or B but 
may be observed with other severe coagulopathies. Abnormal 
bruising and mucosal bleeding, including epistaxis, gingival 
bleeding, and menorrhagia, are typical of abnormalities of 
platelets or vascular endothelium. Neonatal umbilical cord 
bleeding and defective wound healing may indicate Factor 
XIII deficiency, afibrinogenemia, or rarely dysfibrinogenemia.

A patient of European Jewish descent with postsurgical 
and mucosal bleeding may have a deficiency of Factor XI, 
which occurs predominantly in this population. Deficiencies 
of the intrinsic contact factors (Factor XII, prekallikrein, or 
high-molecular-weight kininogen) do not produce abnor-
mal bleeding.

A detailed drug history (notably aspirin, nonsteroidal 
anti-inflammatories, anticoagulants, and antibiotics) and an 
evaluation for underlying medical conditions such as liver 
disease, cancer, uremia, or collagen vascular disorders are 
essential. A careful history of every previous surgical, den-
tal, or traumatic event should be taken, noting the amount 
of blood loss and measures needed to control the bleeding.

Thrombotic Disorders

The primary clinical manifestations of thrombophilias are 
thromboembolisms, especially in the deep venous system of 
the lower extremities; in other words, deep venous thrombosis 
(DVT) with or without pulmonary embolisms (PEs). Other 
locations of thrombosis that have been associated with throm-
bophilias include cerebral veins and arteries, mesenteric veins, 
hepatic veins, and renal veins. Following a DVT, patients can 
present with post-thrombotic syndrome (PTS). PTS occurs 
due to damaged valves in the venous system and causes discol-
oration, ulceration, swelling, and chronic pain. See Chapter 
74 on venous thromboembolisms for further discussion.

 n DIAGNOSTIC CRITERIA

Basic tests to diagnose a bleeding disorder include a bleed-
ing time, which tests quantitative and qualitative platelet 
disorders; an INR, which examines the extrinsic pathway 
of the coagulation cascade (i.e., a deficiency or inhibition 
of Factors VII, X, V, II, I); an aPTT, which examines the 
intrinsic pathway of the coagulation cascade (i.e., a defi-
ciency or inhibition of prekallikrein, high-molecular-weight 

kininogen, and Factors XII, XI, IX, VIII, X, V, II, I); and 
the thrombin time, which tests for deficiencies or inhibitors 
of thrombin and fibrinogen. A complete blood count will 
determine if there is a quantitative platelet deficiency.

 n DIAGNOSTIC TESTS

If a patient with a bleeding history has an increased PT/INR or 
a prolonged aPTT, then a mixing study should be performed 
using a 50:50 mix of patient plasma and control plasma 
(Figure 33.2). The PT/INR or aPTT would correct to normal 
with a coagulation factor deficiency, whereas plasma with an 
inhibitory antibody would not correct in mixing studies.

In a patient with a bleeding history and normal screening 
tests, one should suspect vWD. Repeated determinations of 
the bleeding time and activity of vWF may be necessary to 
establish the diagnosis. The laboratory workup may include 
the functional ristocetin cofactor assay to determine the 
plasma level of vWF, and characterization of the multimeric 
structure of the vWF molecule by gel electrophoresis.

If these tests are normal in a patient with a bleeding his-
tory, testing for Factor XIII should be performed by testing for 
increased solubility of the fibrin clot in urea. Further testing 
should rule out deficiencies of plasminogen activator inhibi-
tor, or α2 antiplasmin. These latter tests are seldom necessary 
unless a positive history of bleeding and negative screening 
laboratory tests indicate a high probability of such disorders.

Platelet function can be evaluated in vitro by platelet 
aggregation studies, in which light transmission through 
turbid platelet-rich plasma increases as platelets aggregate 
after the addition of an agonist. Laboratory findings in DIC 
include thrombocytopenia, an increased INR, prolonged 
aPTT and thrombin time, increased levels of fibrin degrada-
tion products, and hypofibrinogenemia.

Laboratory abnormalities in hemophilia include a vari-
able prolongation of the aPTT and reduced Factor VIII 
activity (Wagenman et al., 2009). Inhibitory antibodies are 
present in about 10% of patients with hemophilia A and 
2% of patients with hemophilia B. Inhibitory antibodies in 
hemophiliacs should be suspected when mixing studies with 
normal plasma fail to normalize the factor level in vitro.

Patients who demonstrate thrombophilia should be 
evaluated for all of the different inherited thrombophilias. 
Genotypic assays are used to diagnose Factor V Leiden and 
prothrombin G20210A mutation. For Factor V Leiden, an 
APC resistance assay is also helpful in diagnosis. Factor V 
Leiden accounts for 90% to 95% of cases of APC resis-
tance. In a plasma sample from a person with Factor V 
Leiden, the addition of APC will cause a slight increase in 
aPTT. In comparison, a sample of plasma from a control or 
a person without this mutation, the addition of APC will 
cause a prolonged aPTT because Factors V and VIII do not 
resist the anticoagulant effects of protein C. Evaluating the 
concentrations of protein C, protein S, and antithrombin 
helps to diagnose these deficiencies. The concentrations of 
these proteins are expressed as percentages. When assessing 
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these lab oratory results, factors that can lead to dec reased 
concentrations must be considered.

Pat ients should also be evaluated for the evidence of 
hyp erhomocysteinemia and ant iphospholipid antibodies. 
The diagnosis of ant iphospholipid antibodies is confi rmed 
by performing the dilute Rus sell viper venom time a nd an 
ant icardiolipin antibody assay.

 n TRE ATMENT OPTIONS, EXP ECTED 
OUTCOMES, AND  COMPREHENSIVE 
MANAGEMENT

Hemophilia

In   pat  ients with mild hemophilia A, des mopressin (DDA   VP), 
which stimulates the release of both Factor VII  I and vWF  , can 
be used for the control of bleeding and as prophylaxis before 
some surgical procedures (Bol   ton-Mag gs & Pas  i, 2003). 
DDA  VP should not be used as therapy in pat  ients with lif e-
threatening bleeding or in pat  ients with severe defi  ciencies of 

F IGURE 33.2

An algorit   hm for the ev  aluation of a  
blee  din  g patient.

INR, Internation  al Normali  zation Ratio;  
PTT, partial thromboplastin time; vWD, von 
Willebrand disease.

Clinical Pearls
 n Because protein C and protein S are vitamin K–

d ependent factors, assays of these factors as well 
as APC    resistance should be performed when the 
patient has not been receiving war farin for at 
least two weeks. Similarly, pat  ients who are receiv-
ing heparin may have dec reased levels of AT   III  .

 n During an acute VTE   , the concentrations of these 
proteins are also dec reased. However, if a result 
is normal and obtained during a scenario associ-
ated with dec reased concentration and/or activity, 
the defi ciency can be ruled out. If the result is 
low, repeat testing should be performed prior to 
diagnosing a patient with one of the defi  ciencies. 
The different subtypes of these defi  ciencies are 
determined by functional assays.

Elevated INRA

50:50 mix

Correction
of INR

Deficiency:
liver disease, warfarin,
Factor VII (rare)

Prolonged INR

Inhibitor (rare)

B Elevated INR

50:50 mix

Correction
of PTT

Deficiency:
Factors VIII, IX, XI

Prolonged PTT

Inhibitor:
Specific: Factor VIII, IX inhibitor
Nonspecific: lupus anticoagulant, heparin

C Elevated PT/PTT

50:50 mix

Correction
of INR/PTT

Deficiency:
Single: Factor X, V, II, I
Multiple: liver disease,
DIC, coumadin

Prolonged INR

Inhibitor:
Nonspecific: lupus
anticoagulant

D Normal INR/PTT

Consider vWD, Factor XIII deficiency, vascular disorder,
platelet disorder, dysfibrinogenemia, α2 antiplasmin deficiency
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Factor VII  I. DDA  VP is administered as an int ravenous infusion 
(0.3 mg/kg) and can be repeated every 8 to 12 hours. Prolonged 
administration of DDA   VP may result in tac hyphylaxis.

Von   Willebrand Disease

The two primary treatments for vWD   are DDA   VP and 
transfusion therapy. Replacement therapy with cryopre-
cipitate or int ermediate-purity Factor VII  I concentrates 
containing functional vWF   have been used. These therapies 
are reserved for pat  ients with severe Type I disease and the 
majority of Typ   e II vWD   pat  ients.

DDA    VP, administered at 0.3 mg/kg by int ravenous infu-
sion, can elevate vWF   activity for 6 to 8 hours in most cases 
of Typ e I vWD  . The response to DDA   VP in Typ   e II vWD   
is variable and in some cases potentially harmful. Some 
authorities recommend testing certain Typ   e II vWD   pat  ients 
with DDA   VP well in advance of surgery to assess if they will 
respond. The concomitant use of ant ifi brinolytics, such as 
tra nexamic and ami nocaproic acids, is recommended, par-
ticularly for dental procedures and minor mucosal bleeding.

Dis seminated Intravascular Coagulation

The tre atment of DIC    is aimed primarily at the underlying 
disease process and secondarily at the coa gulopathy that 
results in the thr ombotic or hemorrhagic manifestation. In 
pat  ients with severe bleeding, fre  sh-frozen plasma (FFP   ), 
cryoprecipitate, or platelets can be used. In  pat  ients with 
thr ombosis, heparin may be useful, usually at low er-than-
normal doses, to reduce the risk of bleeding (e.g., 500 units/
hr intravenous infusion). However, unless the thr ombotic 
or hemorrhagic complications are serious, specifi c therapy 
for DIC    is probably of no benefi t.

Liver Disease

Pat  ients with liver disease and a prolonged INR    should 
empirically be given vitamin K 10 mg/d subcutaneously for 
3 days, although only a minority of pat  ients will respond. 
Pat ients who are actively bleeding may be given FFP   , which 
may temporarily replace the defi cient coagulation factors. 
Usually 2 to 4 units of FFP    are administered every 4 to 6 
hours. Car e must be taken to avoid fl uid overload with this 
therapy. Recombinant Factor VII   and pro  thrombin complex 
concentrate (PCC   ) have also been used to control bleeding 
in pat  ients with liver disease.

Vitamin K Defi ciency

Intravenous administration of vitamin K (1 mg/d) results in 
faster normalization of a prolonged PT   than oral administra-
tion (5–10 mg/d). Par enteral vitamin K should be adminis-
tered slowly due to the risk of anaphylaxis. In pat  ients with 
severe hemorrhage, immediate replacement of coagulation 
factors can be achieved by the administration of FFP   , 2 to 4 
units every 4 to 6 hours.

Thrombocytopenia

In general, pat  ients who are bleeding with thr ombocytope-
nia associated with platelet counts of <50,000/mL  should 
be treated with platelet transfusions. A dose of platelets is 
0.1 units/kg and is expected to raise the platelet count by 
30,000 to 50,000/mL.  Asymptomatic pat  ients with a plate-
let count <10,000/mL  should receive similar prophylaxis.

Pat ients with thr ombocytopenia from platelet destruc-
tion rarely benefi t from platelet transfusions, and tre atment 
is directed at the cause of the thr ombocytopenia. Pat ients 

Clinical Pearls
 n  In pat  ients undergoing dental procedures, oral 

ant ifi brinolytic mouthwashes may be used to con-
trol bleeding. Tra nexamic acid and ami nocaproic 
acid mouthwashes have been compounded and 
administered for hemophilia pat  ients undergoing 
dental procedures. Additionally eps   ilonamino-
caproic acid (EAC   A), an inhibitor of fi b rinolysis, 
can be used to control bleeding. One regimen is 
to administer EAC   A on the day before the dental 
procedure and for 5 to 7 days afterward, along 
with a single 50% factor replacement dose imme-
diately before the procedure.

 n Severe hemophilia A is treated with Factor VII  I con-
centrates (Man   nucci, 2008). Hemophilia B is usually 
treated with hig h-purity Factor IX   concentrate. Minor 
cuts and abrasions for all types usually require no 
therapy. Recombinant Factor VII   has also been used 
for the tre atment of hemophilia for pat  ients who 
have developed inhibitors to replacement coagula-
tion factors (Man  nucci, 2005).

 n Unc  omplicated hem arthrosis and symptomatic 
hem atomas in non critical locations can be man-
aged by administering Factor VII  I or IX   intrave-
nously to achieve levels of about 50% of normal 
for 2 to 4 days. A single dose administered by the 
patient at home at the onset of symptoms is often 
suffi cient therapy for a hem arthrosis. Prompt 
initiation of therapy can minimize bleeding and 
subsequent joint deformity. Immobilization of the 
joint for 2 to 3 days is  important. Needle aspira-
tion of blood from the joint space is performed 
only if severe pain and swelling are present. Lif e-
threatening hemorrhage, hem atomas in critical 
locations, and major surgery require achievement 
of factor levels of 100% and longer courses of 
therapy. Therapy is monitored by assaying Factor 
VII  I or IX   activity after a replacement dose.

 n With replacement therapy, the average life expec-
tancy now exceeds 60 years. Unfortunately, 70% 
to 90% of pat  ients treated with factor concen-
trates before 1985 were infected with the HIV   and 
hepatitis viruses. Heat and other treatments are 
now used to inactivate these viruses.
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with thr ombocytopenia from platelet sequestration may 
require far greater quantities of platelets than normal. 
Occasionally, a spl enectomy may be indicated to correct the 
thr ombocytopenia.

Acquired qualitative platelet disorders are generally 
treated with platelet transfusions. Ure mic bleeding associ-
ated with qualitative platelet abnormalities can be treated 
with DDA   VP or dialysis, however.

Treatment for chronic ITP    includes prednisone, 1 to 2 
mg/kg daily. Spl enectomy should be considered for pat  ients 
who need an excessively high dose of prednisone to main-
tain an adequate platelet count, or for pat  ients whose dis-
ease does not respond to steroid tre atment.

Intravenous immune globulin, 400 mg/kg daily for 5 
days, usually increases the platelet count more rapidly than 
steroids alone and can be used in actively bleeding pat  ients. 
Transfused platelets are cleared rapidly and are therefore 
rarely benefi cial. Pat ients who suffer relapses after spl e-
nectomy may be treated with a variety of drugs, including 
cyc lophosphamide, aza thioprine, vin cristine, or dan azol, 
with variable success.

Without appropriate tre atment, TTP    is almost univer-
sally fatal. However, 70% of pat  ients will survive with 
expediently administered exchange transfusions with FFP    
(3 to 4 L/d) and in some cases prednisone daily. Plasma 
exchange is continued until the clinical status has improved 
and the platelet count and level of lactic deh ydrogenase are 
normal for several consecutive days.

The cry osupernatant fraction of plasma may be used in 
pat  ients whose disease does not initially respond to plasma 
exchange with FFP   . Approximately, 20% of pat  ients whose 
disease initially responds suffer a relapse and require ret reat-
ment. Platelet transfusions should be withheld in pat  ients 
with TTP   , except for pat  ients with severe hemorrhage.

Prevention

Pat ients with severe thr ombocytopenia should be warned 
against taking aspirin or non  steroidal ant i-infl  ammatories, 
which interfere with platelet function and could increase the 
risk of bleeding.

Prenatal testing for both hemophilia A and B can be per-
formed via cho rionic villous sampling on women who are 
carriers of the gene and who are pregnant with a male fetus. 
As with any pos tconception screening, moral and emotional 
issues may make this diagnostic tool unacceptable for some 
people. Excellent genetic counseling should be given to per-
sons considering this test.

Thr ombophilias

Lifelong prophylaxis should not be considered for asymp-
tomatic persons with inherited thr ombophilia who are not 
exposed to thr ombotic risk factors. However, prophylactic 
measures should be implemented when the patient is exposed 
to transient clinical risk factors (e.g., surgery, prolonged 
immobilization, pregnancy, and the postpartum period).

Patients with thr ombophilia should be counseled 
about the high risk of venous thr ombosis associated 
with oral contraceptive use. Because pregnancy and 
the 4 weeks after delivery are times associated with 
high thr ombotic risk, the administration of unf  raction-
ated heparin, 5,000 units three times a day, or a low-
molecular-weight heparin (LMWH) is recommended.

Before and after surgery, pat  ients should receive 
subcutaneous unf  ractionated heparin (UFH   ), 5,000 
units three times a day, or LMW   H. When the risk is 
exceptionally high, as in certain orthopedic proce-
dures, transfusion of AT   III   or protein C concentrates 
may be considered as additional therapy for pat  ients 
with AT   III   or protein C defi ciency, respectively.

A patient with a documented fi rst episode of 
VTE    and no previous venous thr ombosis with or 
without a history of thr ombophilia should receive 
at least 3 months of anticoagulation therapy and 
consider extended duration of therapy if the VTE    
was unprovoked and the patient’s risk of bleeding 
is low to mod erate (Kea   ron et al., 2012). If tre at-
ment with VKA    is started in pat  ients with protein C 
or protein S defi ciency, pat  ients should be bridged 
with heparin or LMW   H to prevent further defi -
ciency in proteins C and S.

See Chapter 74 for further discussion on venous 
thr omboembolism tre atment.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Pat ients should use compression stockings with a 

30 to 40 mmH g compression to help prevent PTS  .

 n The true incidence of recurrence in pat  ients with 
thr ombophilia who discontinue anticoagulant 
therapy after a single episode of venous thr ombosis is 
unknown. Thus, the risks and benefi ts of lifelong anti-
coagulation should be individualized. Most authorities 
would offer lifelong anticoagulation to thr ombophilic 
pat  ients who have had more than one episode of 
venous thr ombosis. Usually, lifelong anticoagulant 
therapy is not offered after the fi rst thr ombotic 
episode, especially if it developed in association with 
surgery, pregnancy, or other circumstances associated 
with a high risk of thr ombosis. If the fi rst thr ombotic 
event was lif e-threatening or if there are multiple 
inherited genetic defects, lifelong oral anticoagulant 
therapy may be considered. For such pat  ients treated 
with VKAs   , the recommended therapeutic INR    range 
is 2 to 3 rather than lower, <2, or higher, >3 (Hol  brook 
et al., 2012). In addition, for pat  ients with hyp er-
homocysteinemia, administration of fol ate 1 mg/d, 
pyridoxine 100 mg/d, and cob alamin 0.4 mg/d reduce 
the level of serum hom ocysteine; however, such 
supplements do not reduce the risk of recurrent VTE    
or cardiovascular events, in those with coronary artery 
disease or stroke (And  erson & Wei  tz, 2011).
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 n TEACHING AND SEL F-CAR E

Patient and family education focuses on the particular 
features of the bleeding and/or thr ombotic disorder in 
question. General guidelines for counseling include the 
following:

 n Physical exercise that is safe and aerobic in nature 
is strongly encouraged. Being in good physical con-
dition can reduce the number and minimize the 
damage of bleeding complications. The physical 
regimen should be planned to reduce the chance of 
potential bleeding from trauma; contact sports are 
discouraged.

 n All pat  ients should be taught to detect warning signs 
and to seek immediate tre atment should those signs 
occur. This is especially important for the patient 
with thr ombocytopenia. Bruising, nosebleeds, oral 
bleeding, or pet echiae may indicate danger. For 
pat  ients with thr ombotic disorders, pain, swelling, 
warmth, and redness in the extremities may indicate 
a DVT    and shortness of breath, diffi culty breathing, 
and che st pain may indicate a PE.  

 n Bleeding disorders can be treated with blood transfu-
sions. Pat ients with bleeding disorders who have not 
been exposed to hepatitis B should receive the hepati-
tis B vaccine series.

 n Genetic counseling is important for pat  ients with 
inherited diatheses.

 n Pat  ients with thr ombophilias and plans to travel for 
an extended period of time (e.g., fl ights 4 hours in 
duration or longer) should be counseled on wearing 
loo se-fi tting clothing, getting up and walking around, 
drinking lots of fl uids, stretching legs, and wearing 
compression stockings.

 n COMMUNITY RESOURCES

 n National Hemophilia Foundation: www.hemophilia
.org/NHF  Web/Mai  nPgs/Mai  nNHF.asp?menuid=180
&contentid=45&ptname=ble eding

 n National Heart, Lun g, and Blo od Institute: Wha t 
is immune thr ombocytopenia; www.nhlbi.gov/
hea lth-topics/topics/itp 

 n Lupus Foundation of Ame rica; www.lupus.org
 n Community Outreach Health System: What is coag-
ulation, platelet disease information; http://web
.bu.edu/COH  IS/cardvasc/cdv.htm

 n National Heart, Lun g, and Blo  od Institute Information 
Center, P.O . Box 30105, Bet hesda, MD   20824-0105 
(301-592-8574); NHL  BIinfo@nhlbi.nih.gov, www
.nhlbi.nih.gov

 n National Blood Clo t Alliance, Sto p the Clo t; www
.stoptheclot.org

 n Clot Car e Online Resource; www.clotcare.org
 n Anticoagulation Forum; www.acforum.org
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 Referral Poi nts and Cli nical Warnings

The car e of pat  ients with severe bleeding diatheses 
should be supervised by a hematologist experienced 
in hem ostatic disorders. Referrals should be made to a 
hematologist for such pat  ients before surgical procedures 
and in the event of signifi cant hemorrhagic episodes. 
Hemophiliacs with inhibitory antibodies are especially 
diffi cult to treat and should be evaluated by a hematolo-
gist. Pat ients with thr ombocytopenia should be evaluated 
by a hematologist, especially if the cause is not imme-
diately evident, if the platelet count is <50,000/mL,  or if 
the patient is actively bleeding. Management of pat  ients 
receiving VKA    for tre atment and secondary prophylaxis of 
thr ombosis should be under the car e of an anticoagula-
tion clinic.
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Hodgkin’s lymphoma (HL) and no   n-Hodgkin’s lym  phoma 
(NHL  ) are neo plasms of lymphocytes and affect the ana-
tomical sites where the se cel ls develop and are processed, 
including the lymph nodes, the spleen, and the hemato-
poietic system. These cancers may spread to other tissues 
and structures, including the gastrointestinal tract, bone 
marrow, and liver. Lymphomas are considered cancers of 
the immune system, as they arise from the proliferation 
and accumulation of a mature single clone of lymphocytes 
(Go u  veia, Siqueira, & Pereira, 2012).

Although the clinical presentation and initial diagnostic 
evaluation of the se two diseases are similar, the diseases are 
distinct in that they arise from different malignant precur-
sor cel ls and display unique genetic and pat hophysiological 
cha racteristics. NHL  is a clinically and biologically diverse 
group of diseases that may be divided into many  subtypes; 
in contrast, HL is primarily one disease presentation with 
a small percentage of a different subset of the disease also 
described (nod ular lym phocyte-predominant HL, which 
accou nts for about 5% of the HL  cases; K üp  pers, 2009). 
Alt hough the disease presentations may be initially simi-
lar and the staging systems overlap, there is a great deal 
of difference in the most  effective treatment regimen for 
each specifi c diagnosis. Fortunately, the development of 
less toxic therapies (some of which may be available as oral 
tablets) and better supportive care  measures such as growth 
factors have lessened many  of the complications of lym-
p  homa treatment, enabling many  pati ents with lymp  homa 
to be treated as outpatients.

Primary providers participating in the care  of thes e 
pati ents must understand the disease entities, the treatment 
modalities and their side effects, and complications. A mul-
tidisciplinary team approach is optimal to help decrease 
the morbidity and mortality rates associated with thes e 
hema tologic malignancies. Primary care  providers repre-
sent a vital piece in the care  of pati ents with lymp  homa, 
particularly in coordinating their canc er treatments with 
their chronic conditions and emphasizing evid  ence-based, 
effective, and safe supportive care  of the patient’s symp-
toms and wellness.

 n ANATOMY, PHYS IOLOGY, AND  PATH OLOGY

The intricate interrelationship between the hema tologic 
and the immunologic systems protects the body from for-
eign invaders, such as pathogens and toxins. There are 
three primary components of the immune system. The fi rst 
is phag ocytosis, in which invading substances are ingested 
and destroyed by individual immune cell s. Mononuclear 
phagocytes recognize invaders, engulf foreign particles, and 
activate specifi c immunity. The second component is infl am-
mation, in which cell s and proteins defend the body against 
infection and repair tissue damage. The third component 
of the immune response is adaptive immunity, mediated 
through the lymphocyte cell s (B-ce ll s, T-ce ll s, and Natu  ral 
Killer [NK]   cell s). These cell s are critical to the recognition 
of self from nons elf and the ability of the immune system to 
adapt and change. T ly mphocytes are responsible for cel-
lular immunity, whereas B-ce ll s are responsible for humo ral 
immunity through the production of antibodies. NK c ell s 
distinguish infected cell s and tumors from normal and unin-
fected cell s. Phag ocytosis and infl ammation are predomi-
nantly nonspecifi c immune responses, whereas humo ral and 
cellular responses are characteristic of specifi c immunity.

Lymphocytes are formed from plur ipotent stem cell s, 
found primarily in the bone marrow. These cell s differen-
tiate into all of the recognized mature cell  lines produced 
by the various hematopoietic cytokines, or growth factors 
(Owe n , Punt, & Stranford, 2013). Figure 34.1 illustrates 
normal hema topoiesis and also notes the clinically relevant 
cytokines.

More than 1 billion lymphocytes are produced in the 
marrow daily. There are two functional classes of lympho-
cytes: the T ly mphocytes, which regulate antibody synthesis 
and cellular immune processes; and the B ly mphocytes, which 
contribute to the humo ral response by producing specifi c 
antibodies to an identifi ed antigen. The lymphoid stem cell  
is programmed by the bone marrow to develop into either a 
T-ce ll or a B-ce ll precursor. B-ce ll maturation occurs in the 
follicles of the lymph nodes after exposure to an antigen.
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When B ly mphocytes are activated by a signal from T 
ly mphocytes, they differentiate into one of the fi ve classes 
of immu noglobulins (Ig);  IgM,    IgG,    IgD,    IgE,    and IgA.    In 
the primary immune response, there is a latent period in 
which B-ce  lls make contact with the antigen, proliferate, 
differentiate, and secrete antibody. Because resting B-ce  lls 
express only IgM    and IgD,    and IgD    is rarely secreted, IgM 
   is the dominant antibody secreted in the primary immune 
response. Other isot ypes, including IgG,    IgA,    and IgE,    
appear with second exposure to the  same antigen. The sec-
ondary antibody response is more rapid than the primary 
because of the added ability of memory. This complicated 
host response is distorted by malfunctions in hema topoi-
esis, especially the proliferation of abnormal cell s. “Studies 
of canc  er–immune system interactions have revealed that 
every known innate and adaptive immune effe ctor mech-
anism participates in tumo r recognition and control. The 
fi rst few transformed cell s are detected by NK c  ell s through 
their encoun ter with specifi c liga nds on tumo r cell s. This 
leads to the destruction of some transformed cell s and the 
uptake and processing of their fragments by macrophages 

Lymphocytes are the only immu nocompetent cell s able 
to recognize antigens. T-c ell s are produced in the marrow, 
mature in the thymus, and then are released to secondary 
lymphoid organs, such as the lymph nodes, the spleen, the 
tonsils, and Peye  r’s patches in the ileum, as well as through-
out all the connective and epithelial tissues of the body. 
Lymphocytes continuously circulate through the lymphatic 
network and vascular chan nels throughout the body and 
within nodes, which are densely clustered in the neck, axil-
 lae, abdomen, and pelvis (Owe n  et al., 2013).

Surface markers and receptors, which are macromole-
cules with a binding affi nity for a specifi c antigen, appear on 
the immune cell   during maturation. They signal each other 
to recognize, bind, and kill antigens. Surface markers differ-
entiate between lymphocyte subsets and are recognized by 
monoclonal antibodies. These groups of lymphocytes, sur-
face markers, and monoclonal antibodies are called “clus-
 ters of differentiation” (CD).   The most  commonly known 
surface markers are CD4    and CD8.    CD4   defi nes the helper 
function of T-ce  lls, and    CD8 the suppressor or cyto toxic 
function (Bue t  tner & Bode, 2012; Owen  et al., 2013).
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Figure 34.1

Diagram including some of the important cytokines that determine which type of blood cell will be created.

Epo, erythropoietin; FLT-3 ligand, FMS-like tyrosine kinase 3 ligand; G-CSF, granulocyte-colony stimulating factor; GM-CSF, granulocyte macrophage-
colony stimulating factor; IL, interleukin; M-CSF, macrophage-colony stimulating factor; SCF, stem cell factor; Tpo, thrombopoietin; TNF-α, tumor 
necrosis factor-alpha; TGF-β, transforming growth factor beta; SDF-1, stromal cell-derived factor-1.
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No  n-Hodgki n’s Lympho  ma

Normally, the early lymphocyte develops in a predictable 
manner into a mature immuno competent cell.  However, 
in NHL, a  n abnormal proliferation of monoclonal cells 
 occurs. Instead of progressing to the next developmental 
phase, the cells  fi x at one phase of development and con-
tinue to proliferate.

NHL is  a large, hetero geneous group of malignancies, 
which originate from B lymp hocytes, T lymp hocytes, or 
NK cel  ls.  The largest proportion of cases involve the B-cell s 
 (80%–85%), with T-cell  lympho  ma accounti ng for the bulk 
of the remainder of the cases (15%–20%). NK-cel l lympho-
mas are very rare (National Comprehensive Cancer Network 
[NCCN], 2013a). The neopla stic cell p opulation is cloned 
from a single neopla stic hematopoietic stem cell a nd ultimately 
proliferates into lympho  ma. Surface markers and immuno-
  globulins are formed after the proliferation of neopla stic cells 
 and designate the cell t ype of lympho  ma. This progression of 
events has important implications for the prognosis and treat-
ment of this disease. B-cell  s can be divided into four cytolo gic 
types: small cleaved, large cleaved, small noncle aved, and 
large noncle aved. It is possible to predict some of the clini-
cal manifestations of NHL ba  sed on the charac teristics of the 
predominant cell t ype. Neopla stic cells  often retain the su rface 
of their cells of origin, so it is also possible to group them 
accordin g to the phenotypic properties of their surface mark-
ers (Friedm  an, 2007). Classifi cation of NHL is   complicated 
and so is discussed fully in a separate section.

 n EPIDEMIOLOGY

With an incidence in excess of 61,000 cases a year, the 
malignant lymphomas collectively represent the sixth most 
c ommon  cause of cancer  in the United   States and account 
 for approximately 4% of all new ca ncer  diagnoses (Siege l  , 
Naishadham, & Jemal, 2013). Approximately 85% of 
patien ts with malignant lymphomas have NHL, a  nd the 
remaining 15% have HD. NH  L ac counte d for approxi-
mately 3% of cancer  deaths in 2012 (Seige l   et al., 2013).

Hodgkin’s Disease

Each year, an estimated 9,290 patients are diagnosed with 
HL in the United States, and 1,180 people die from the 
disease. This makes it a relatively uncommon malignancy 
as compared to NHL an  d solid tumors. Most patien ts are 
diagnosed between 15 and 30 years of age, and there is 
another peak of diagnosis in patien ts 55 years of age and 
older (NCCN, 2013a, 2013b). HL is  a relatively uncom-
mon malignancy, with 7,000 to 7,500 new ca ses diagnosed 
annual ly in the United   States of Americ a. Most of these 
 patien ts present with early- stage disease. The overall inci-
dence of HL is   lower in less-developed countries than in 
developed countr ies, with the exception of children younger 
than15 years, where a higher incidence is seen. There is only 

and dend ritic cell s. In turn, thes e macrophages and den-
d ritic cell s are activated to secrete many  infl ammatory cyto-
kines and present tumo r cell -derived molecules to T and B 
ce  lls. Activation of T and B ce  lls leads to the production 
of additional cytokines that further promote activation of 
innate immunity and support the expansion and produc-
tion of tumo  r-specifi c T ce  lls and antibodies, respectively. 
The full power of the adaptive immune system leads to the 
elimination of remaining tumor cell s and, importantly, to 
the generation of immune memory to specifi c tumo r com-
ponents that will serve to prevent tumo r recurrence (Finn  , 
2012, pp. 6–9).

Hodgkin’s Disease

Hodg kin’s disease (HD) was fi rst described in 1832 by 
Thom as Hodgkin. The characteristic cellular changes of the 
disease were described approximately 70 years after that by 
Doro thy Reed and Carl  Sternberg. These changed cell s are 
the mono nucleated Hodg kin’s cell s and the multinucleated 
Reed  –Ste r nberg (RS) cells. These cell s, though path ogno-
monic for HD, may only accoun t for 1% to 10% of the 
tumor tissue. The rest of the tumor cell s may be a mix of 
other immunologic cell  types (Küp p  ers, 2009). HL is unique 
in that the changed cance r cells  may have undergone repro-
gramming of gene expression to the extent that they lose 
many o f their original chara cteristics (Küpp e  rs, 2009).

Classical HL almost always causes mass l esions, most 
t ypically in centri axial lymph nodes, but occasionally in 
other organs, such as the spleen, bone marrow, liver, bone, 
or lungs. However, because several of these  sites are ana-
tomically deep within the body, indirect eviden ce of the 
presence of the lympho  ma, such as constitutional symp-
toms, local organ- specifi c abnormalities (such as cough or 
bone pain), or incidentally discovered laboratory abnormal-
ities, may precede detection of such mass l esions by physical 
examination or imagin g (Conno rs, 2009).

Some lesions that originate in the medias tinum spread 
to nodes in the lower neck and then to the upper retroperi-
toneal area. Other histol ogical types may skip the medias-
 tinum and spread to the retroperitoneal nodes without ever 
causing intrat horacic disease. Disease spreads to extran  odal 
areas by direct extension and then invades the vasculature, 
resulting in hemato logic dissemination. The spleen is the 
fi nal lymph node area of involvement before hemato logous 
dissemination occurs. HL typically spreads in a predictable 
fashion from one set of  lymph nodes to adjacent groups, 
most o ften starting in suprad  iaphragmatic nodes (90%) and 
much less commonly in infrad iaphragmatic nodes (10%; 
Conn or s 2009; Banerj   ee, 2011). 

Clinical Pearls
 n  Pain at sites of nodal disease, precipitated by 

drinking alcohol, occurs in <10% of patien ts but 
is a specifi c sign for HL.
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or alterations in microRNA in HRS cells or surrounding 
inflammatory cells (Blum, 2010).

Patients with a higher standard of living or who are bet-
ter educated are also at increased risk. One hypothesis sug-
gests that exposure to common environmental pathogens 
is protective against HD, and this exposure is reduced in 
wealthier young people. In older patients, social class char-
acteristics may play a less significant role.

An association between Epstein–Barr virus (EBV) infec-
tion and HD has been postulated as a result of an increased 
incidence of HD in persons with a history of infectious 
mononucleosis. Prospective studies have also shown ele-
vated EBV titers in patients before the diagnosis of HD. 
Twenty to 100% of HL occurrences appear to be associ-
ated with EBV infection, the association varying with age 
(more frequent in children and older adults), gender (more 
frequent in males), geography (higher in Asia than in the 
United States), and histology (more likely in MCCHL and 
LDCHL than in other subtypes). However, most adults who 
carry EBV do not go on to develop HL. It is possible that this 
association, which has not been fully elucidated, may be the 
result of the effects of viral oncogene activity. Fascinatingly, 
this association may go on to provide mechanistic targets 
for future therapies, including anticancer vaccination.

Non-Hodgkin’s Lymphoma

NHLs are a heterogeneous group of lymphoproliferative 
disorders originating in B lymphocytes, T lymphocytes, or 
NK cells. In the United States, B-cell lymphomas represent 
80% to 85% of the cases, with 15% to 20% being T-cell 
lymphomas. NK-cell lymphomas are very rare. In 2013, 
69,740 new cases of NHL and 19,020 deaths due to the 
disease were estimated; cases of chronic lymphocytic leuke-
mia (CLL) are estimated separately (NCCN, 2013a). NHL 
was the seventh leading cause of new cancer cases in 2013, 
accounting for approximately 4% of the new cancer cases 
in both males and females. NHL is also the seventh and 
ninth leading cause of cancer deaths for females and males, 
respectively. These percentages work out to be approxi-
mately 70,000 new cases of NHL and 19,000 deaths from 
NHL in 2013 (Siegel et al., 2013). NHL is considered a fam-
ily of lymphoid malignancies comprised of potentially 61 
different disease entities that cause immune cell malignan-
cies of B-cells and T-cells (Lymphoma.org). More than 90% 
of these malignancies considered under the classification of 
NHL are of B lymphocyte origin (Jaffe, 2009).

There has been a 50% increase in the incidence of NHL 
since the early 1970s, one of the largest increases for any 
cancer group, although this increase has moderated since 
the mid-90s (Lymphoma.org). This increase has been attrib-
uted partly to the HIV epidemic and the development of 
AIDS-related NHL. However, much of the increase in 
incidence has been observed in patients in their sixth and 
seventh decades; a large part of this increase incidence has 
paralleled a major decrease in mortality from other causes. 
The median age of individuals with NHL has risen in the 
last two decades. As a result, patients with NHL may also 

a mild increase in incidence throughout adolescence and 
young adulthood (Gobbi et al., 2013). Other etiologic dif-
ferences are seen within the pool of HD patients as well. HD 
is more common in males than in females for all age groups, 
and half as common among African Americans as Whites.

HL is one of the few adult malignancies that can be 
cured in most instances. The salient feature of this lym-
phoma is the rarity (about 1%) of neoplastic elements in 
the cell population, whereas the overwhelming majority 
of cells are non-neoplastic, mostly consisting of T lympho-
cytes (Gobbi et al., 2013). Classic HL usually spreads by 
contiguity within the lymphatic tissue network, with a late 
extension to adjacent and distant viscera. Mortality from 
HL has been progressively decreasing, thanks to improv-
ing treatments and earlier diagnosis. This improvement has 
also been seen in younger patients as well. “Most children 
and adolescents with newly diagnosed high-risk Hodgkin 
lymphoma (HL) will achieve remission and cure with con-
ventional chemotherapy with or without radiation therapy. 
However, these therapies can lead to long-term side effects 
(Nakatsuka, 2006). Therapy is titrated on the basis of risk 
group stratification using clinical prognostic factors and, in 
most cases, then refined through assessment of interim or 
end of chemotherapy response, primarily using functional 
imaging with fluoro-deoxyglucose positron emission tomog-
raphy” (Kelly, 2012). Long-term side effects of therapies are 
one of the primary concerns of treating children who have 
lymphoma, and results in the differential treatment strate-
gies even though the disease is clinically similar to that seen 
in adults.

Hodgkin’s Reed–Sternberg (HRS) cells can be charac-
terized by lineage-specific markers, as well as those rep-
resenting activation markers and transcription factors. In 
approximately 85% of cases, the HRS cells are positive for 
CD15 (the Lewis × blood group carbohydrate, 3-fucosyl 
N-acetyl lactosamine), whereas CD30 is expressed nearly 
universally. Most B-lineage associated markers are absent, 
but CD20 is expressed weakly in up to 50% of cases of 
classical HL (CHL; Blum, 2010). Certain human leukocyte 
antigen (HLA) phenotypes are associated with increased sus-
ceptibility, and there are several examples of multiple family 
occurrences. Familial HL represents 4.5% of all newly diag-
nosed cases. Anticipation (i.e., earlier onset and/or increas-
ing severity in successive generations) occurs in families that 
exhibit both HL and NHL and it has been suggested that 
both neoplasms may have a common genetic basis. The rela-
tive risk of the development of HL increases approximately 
100-fold in monozygous twins and sevenfold in siblings of 
patients younger than 45 years of age. However, the cumu-
lative lifetime risks are very small for the development of 
HL de novo or in first-degree relatives of affected patients 
(Blum, 2010).

Modern molecular biology has added a great deal to 
the lexicon of prognostic factors available for most can-
cers. Numerous biologic markers have been identified as 
prognostic factors in HL, and include surface receptors, 
intracellular proteins, cytokines, and genetic abnormalities 
comprised of amplifications, deletions, epigenetic silencing, 

http://Lymphoma.org
http://Lymphoma.org
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and may predispose the individual to a more aggressive 
course. A similar process occurs in Burkitt’s lymphoma 
(associated with the immune-disrupting EBV), which is 
characterized by the dysregulation of MYC on chromo-
some 8 (Shankland et al., 2012).

Some research suggests that exposure to certain herbi-
cides, industrial solvents, or vinyl chloride may increase a 
person’s risk. Other possible risk factors include exposure 
to excessive amounts of radiation or treatment with high-
dose chemotherapy for cancer, or with immunosuppressive 
agents such as those used after solid-organ transplant, high-
dose chemotherapy, or stem-cell transplantation (Shankland 
et al., 2012). NHL is 45 to 100 times more likely among 
renal transplant patients receiving immunosuppressive 
therapy, with lymphomas accounting for 29% of cancers in 
these patients. Other patients predisposed to NHL are those 
with autoimmune diseases such as rheumatoid arthritis 
and systemic lupus erythematosus. Systematic reviews and 
meta-analyses of cohort studies indicate that autoimmune 
and chronic inflammatory conditions may increase the risk 
of developing NHL by standardized incidence ratios of 3.9 
times (for rheumatoid arthritis) to 18.8 times (for Sjögren 
syndrome).

Certain viral etiologies have been implicated in NHL, 
including Epstein–Barr (particularly in the immunocom-
promised host), H. pylori, HTLV-1, and Kaposi sarcoma 
herpes virus. Burkitt’s lymphoma is associated with the 
presence of the EBV. The HTLV-1 virus has been implicated 
in some adult T-cell lymphomas, especially in those occur-
ring in the Caribbean, parts of South Africa, and southwest-
ern Japan. The HTLV-1 infection has also been detected in 
AIDS patients who develop lymphomas. “The effect of HIV 
varies by NHL subtype, with risks particularly increased for 
diffuse large B-cell lymphoma (30-fold), Burkitt lymphoma 
(50-fold), and central nervous system lymphoma (1,020-
fold)” (Shiels et al., 2013).

 n DIAGNOSTIC CRITERIA

Lymphomas are diagnosed and categorized by the histo-
logical examination of an excised lymph node. This exam-
ination may include genetic analysis of the tumor cells 
as well as pathophysiological examination and the use 
of imaging studies to delineate tumor spread and organ 
involvement. Lymphomas are classified according to the 
World Health Organization (WHO) classification scheme, 
which was last modified in 2008 and included some impor-
tant changes from the previous classification scheme. This 
scheme outlines the many different pathophysiological 
types of both NHL and HD, with an increasing influence 
of genetic characteristics on differentiating tumor classifi-
cation. Both HD and NHL tumors are staged via the Ann 
Arbor system (Table 34.1). This staging does not account 
for changes in histology, bulky disease, or extranodal 
involvement, all of which are important prognostic indi-
cators in NHL. The Cotswold additions, which address 

have significant comorbid conditions, which complicate 
treatment options (NCCN, 2013a). In the United States, the 
incidence of NHL shows a steady age-dependent increase 
from childhood through the eighth decade of life. Certain 
subcategories are more likely to occur in specific age groups. 
Diffuse large B-cell, lymphoblastic, and Burkitt’s lymphoma 
are the most common lymphomas in children. Aggressive 
lymphomas are the most common lymphoid neoplasms in 
young adults. Indolent lymphomas affect adults averaging 
age 56 years. Because the incidence of both indolent and 
aggressive lymphomas increases with age, they are the most 
common lymphoid malignancies in patients older than 60 
years (NCCN, 2013a). Despite the challenges that present 
in particular patient populations, overall survival rates have 
increased for patients with an NHL diagnosis over the last 
three decades, from a 5-year survival of 47% for all races if 
diagnosed from 1975 to 1977 to a survival rate of 71% if 
diagnosed from 2002 to 2008 (Siegel et al., 2013).

NHLs are more common in males than females and 
in Whites than African Americans. Although NHLs are 
reported worldwide, specific subtypes occur more fre-
quently in particular locales. The most well-established risk 
factor for the development of NHL is immunosuppression. 
Patients with HIV have an increased risk of developing high-
grade NHL (Shankland, Armitage, & Hancock, 2012). It 
follows that locales with high rates of HIV will have cor-
respondingly higher rates of NHL, such as some African 
countries. Others with immunological deficiencies, perhaps 
inborn or induced by immune-modifying medical treat-
ment for other conditions, will also have an increased risk, 
although these patients are likely to be found at higher con-
centrations in modernized nations. In the Western world, 
the most common subtype of NHL is diffuse large B-cell 
lymphoma (DLBCL), which accounts for approximately 
40% of all NHL cases (although DLBCL itself may be sub-
divided into morphological variants; Gouveia et al., 2012). 
Infection does play a part in development of some lympho-
mas, either by inhibition of immune function, or by other 
mechanisms, such as induction of chronic inflammatory 
response. The EBV, for example, has recognized associa-
tions with Burkitt’s and nasal NK-cell or T-cell lymphomas, 
and Helicobacter pylori infection is a risk factor for gastric 
mucosa-associated lymphoid tissue lymphoma (Shankland 
et al., 2012).

Some lymphomas have been associated with chromo-
some translocations and rearrangement of proto-onco-
genes such as BCL-2, BCL-6, p53, and c-MYC. These 
changes may be important to the etiology and progression 
of the disease. In particular, the BCL-2 gene encodes for 
an anti-apoptotic protein that plays an important role in 
a mechanism of chemotherapy resistance; the BLC-6 gene 
codes for altered proteins, which may adversely affect cell 
differentiation and proliferation (Gouveia et al., 2012). 
The p53 gene is responsible for a more generalized mech-
anism of tumor promotion and functions in several dif-
ferent cancer types, as it plays an important role in DNA 
transcription, cell proliferation, and apoptosis. The MYC 
gene is more likely to be altered in individuals with AIDS 
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clear zone surrounding the nucleolus is a distinctive feature. 
However, cells similar to RS cells can be detected in other 
lymphomas and solid tumors, infectious mononucleosis, 
and lymphoid hyperplasia associated with phenytoin ther-
apy. Therefore, the presence of RS cells can be a confusing 
finding.

In HD, the lymph node architecture is effaced by a cel-
lular infiltrate composed of normal lymphocytes, eosino-
phils, histiocytes, and plasma cells, with RS cells scattered 
throughout this background of inflammatory cells. The 
accompanying lymphocytes are primarily host response 
and polyclonal T and B cells. Most of the T-cell population 
belongs to the T-helper subset.

Presently, HL is classified into two largely distinct 
entities, namely nodular lymphocyte predominance HL 
(NLPHL) and CHL, the latter being further subtyped as 
nodular sclerosis (NSCHL), lymphocyte rich (LRCHL), 
mixed cellularity (MCCHL), and lymphocyte depletion 
(LDCHL) subtypes. The lymphocyte-predominant, mixed 
cellularity, lymphocyte-depleted categories differ primarily 
in their relative proportion of RS cells, mononuclear vari-
ants, and reactive lymphocytes. Nodular sclerosis has broad 
collagen bands that divide lymphoid tissue into circum-
scribed nodules. Nodular sclerosis HD also has distinctive 
clinical features: it is the only HD subtype more common in 
women than in men, and it has a propensity to involve lower 
cervical, supraclavicular, and mediastinal lymph nodes.

In lymphocyte-predominant HD, two variants, diffuse 
and nodular, are recognized. The diffuse form is associated 
with a good prognosis; however, patients with the nodal 
variant have an increased risk of relapse after completion of 

bulk and site of disease, make this system much more use-
ful for staging NHL.

Lymphomas are classified by cell type, tumor character-
istics, and genetic markers. The WHO classification repre-
sents a worldwide consensus on the diagnosis of lymphoma 
tumors and is based on the recognition of distinct disease 
utilizing specific diagnostic criteria (Figure 34.2). The char-
acteristics of each of these disease entities are variable—the 
clinical courses may range from indolent to aggressive, and 
different genetic markers may be useful in defining the over-
all potential behavior of a tumor. These diagnostic clas-
sifications are continually evolving as new genomic and 
molecular markers are discovered within tumor types.

When diagnosing lymphomas, needle biopsy specimens 
are not adequate: The cell architecture must be preserved 
to make an accurate diagnosis. It is quite important that 
such a biopsy consist of either an entirely involved lymph 
node or a generous excisional biopsy of a deeper mass lesion 
to provide the pathologist with sufficient material to search 
for the expected RS cells and find the typical mixed inflam-
matory background changes. A definitive diagnosis is a 
cornerstone of modern oncologic management and should 
not be compromised by an inadequately small or crushed 
biopsy (Connors, 2009). Lymphomas without accessible 
lymph nodes may be diagnosed on the basis of bone mar-
row or peripheral blood smears using special stains and 
cytogenetics.

The histological diagnosis of HD is based on recogni-
tion of RS cells in the appropriate cellular and architectural 
setting. The RS cell is large, with two or more nuclei, each 
containing a single prominent nucleolus (Figure 34.3). A 

Note: All cases are subclassified to indicate the absence or presence of the systemic symptoms of significant fever (>38 °C), night sweats, and unexplained weight 
loss exceeding 10% of normal body weight within the previous 6 months. The clinical stage denotes the stage as determined by all diagnostic examinations and a 
single diagnostic biopsy. In the Ann Arbor classification, the term ”pathologic stage” is used if a second biopsy of any kind has been obtained, whether nega-
tive or positive. In the Cotswold modification, the pathologic stage is determined by physical inspection and imaging; X designates bulky disease (widening of 
the mediastinum by more than one-third or the presence of a nodal mass >10 cm), and E designates involvement of a single extranodal site that is contiguous or 
proximal to the known nodal site.

STAGE ANN ARBOR STAGING SYSTEM COTSWOLD MODIFICATION

I Involvement of a single lymph node region (I) or of a single 
extralymphatic organ or site (IE)

Involvement of a single lymph node region or lymphoid structure

II Involvement of two or more lymph node regions on the same 
side of the diaphragm alone (II) or with involvement of limited, 
contiguous extralymphatic organ or tissue (IIE)

Involvement of two or more lymph node regions on the same 
side of the diaphragm (the mediastinum is considered a single 
site, whereas the hilar lymph nodes are considered bilater-
ally); the number of anatomic sides should be indicated by a 
subscript (e.g., II3)

III Involvement of lymph node regions on both sides of the 
diaphragm (III), which may include the spleen (IIIs), a limited, 
contiguous extralymphatic organ or side (IIIE), or both (IIIES)

Involvement of lymph node regions on both sides of the 
diaphragm; III1 (with or without involvement of splenic, hilar, 
celiac, or portal nodes) and III2 (with involvement of para-
aortic, iliac, and mesenteric nodes)

IV Multiple or disseminated foci of involvement of one or more 
extralymphatic organs or tissues, with or without lymphatic 
involvement

Involvement of one or more extranodal sites in addition to a site 
for which the designation E has been used

TABLE 34.1 Staging System for Lymphoma
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lymph system. Patients are further classifi ed with either “A” 
or “B” on the presence or absence of constitutional symp-
toms. The occurrence of “B” symptoms correlates with 
stage. Fewer than 10% of stage I  patients are symptomatic 
at diagnosis, whereas more than 80% of those with stage   IV 
disease have one or more “B” symptoms. The subscript “E” 
denotes direct extension outside a lymph nodal area and the 
subscript “S” the involvement of the spleen. Approximately 
60% of  patients with   HD in the   United States are stages I 
and   II at the time of diagnosis. The percentage of  patients 

therapy. This form may be related to the  B-cell malignancies 
of   NHL. Further, the prevalence of  histological subtypes of 
  HD varies widely by age. The proportion of  patients with 
 early-stage disease is highest in  lymphocyte-predominant 
disease and progressively decreases through nodular scle-
rosis, mixed  cellularity, and  lymphocyte-depleted subtypes.

Patients are classifi ed, or staged, using the Ann Arbor 
staging system.  This system bases the disease by the extent 
of lymph node involvement for stages I,   II, and   III. Stage 
 IV includes  patients with disease disseminated outside the 

FIG  URE 34.2

Worl   d Health Organization classifi cation of tumors of hepa topoietic and lymphoid tissue.

Sou rce: Campo et al. (2011).
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 n HISTORY AND PHYSICAL EXAMINATION

Hodgkin’s Disease

The  most  common presenting feature of   HD is a single or 
multiple, painless, lymph node enlargement above the dia-
phragm. Patients may feel well but note anatomic changes 
such as localized  lymphadenopathy, or they may become ill 
with constitutional symptoms (termed “ B-symptoms” and 
present in up to 40% of cases), such as fever, night sweats, 
unexplained weight loss or fatigue or nonspecifi c  organ-
related symptoms, such as cough,  pruritus, or localized 
bone pain, or unexpected laboratory abnormalities, such  as 
anemia,  hypoalbuminemia, or an elevated erythrocyte sedi-
mentation rate (  Connors, 2009).  Mediastinal  adenopathy is 
especially  common among  patients between 15 and 35 years 
of age  who have the nodular sclerosis subtype. For some 
 patients, the fever is cyclic, with febrile episodes lasting sev-
eral days to weeks and alternating with periods of normal 
temperature. Occasionally, the “B” symptoms are the sole 
manifestations of this disease, and   adenopathy is minimal 
or occult. This presentation is more  common among older 
men with the  histological type of mixed  cellularity or  lym-
phocyte depleted.

Severe generalized  pruritus of unknown etiology is 
another presenting symptom in some  patients. Patients may 
complain of pain in lymphoid tissue shortly after consuming 
alcohol; the mechanism for this phenomenon is not clear. 
  Subdiaphragmatic involvement is less  common. Although 
 HD occasionally presents with cough, chest discomfort, or 
superior vena cava syndrome,  most  patients do not experi-
ence symptoms from enlarged lymph nodes.

The physical examination should include careful 
assessment of all lymph node regions to judge the extent 
of peripheral   adenopathy. Most  patients with   HL present 
with superfi cial   adenopathy and are asymptomatic. The 
lymph node enlargement is usually painless, rubbery, mat-
ted, or discrete, and is  most commonly located in the neck 
and  supraclavicular areas. It is sometimes detected during 
a physical examination for other reasons. A presentation 
of  mediastinal enlargement is  com mon during routine chest 
 x-rays. The commonest sites of disease are cervical,  supra-
clavicular, and  mediastinal (more than 50% of cases) nodes; 
 subdiaphragmatic presentations are less  common, and  epi-
trochlear nodes,   Waldeyer’s ring, testicular, and gastrointes-
tinal sites are uncommon  (  Gobbi et al., 2013). Evaluation 
of the chest wall, palpation of the vertebral column to elicit 
tenderness, and a careful abdominal examination to detect 
 hepatosplenomegaly are essential.

 Non- Hodgkin’s   Lymphoma

The clinical presentation of   NHL is similar to that of   HD. 
Differential diagnosis is dependent on the size, shape, and 
location of lymph nodes. The  most frequent clinical pre-
sentation is painless superfi cial   adenopathy. Systemic 

with stages   III and   IV is generally higher in developing 
 countries and in lower socioeconomic groups, possibly as 
the result of less access to health care.

Prognostic Factors

Incidence and progression of disease may be estimated using 
the prognostic factors shown in the following charts.

Normal
lymphocyte

Reed–sternberg
cell

FIGU  RE 34.3

Reed–   Sternberg cell.

International Prognostic Factor Index for HL (1 Point for Each 
Risk Factor)

FACTOR ADVERSE PROGNOSIS

Age >45 years old

Gender Male

Stage IV

Serum albumin <40 g/L (<4 g/dL)

Hemoglobin <105 g/L (<10.5 g/dL)

White blood cell count ≥15,000/mcL

Lymphocyte count <600/mcL and/or <8% white 
blood cell count

HL, Hodgkin’s lymphoma.

Freedom From Progression and Overall Survival—All Patients

SCORE ON 
INTERNATIONAL 
PROGNOSTIC 
INDEX

5-YEAR 
FREEDOM FROM 
PROGRESSION (%)

5-YEAR OVERALL 
SURVIVAL (%)

Score 0 84 89

Score 1 77 90

Score 2 67 81

Score 3 60 78

Score 4 51 61

Score ≥5 42 56
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disease; higher levels are associated with hepatic, osseous, or 
marrow involvement. Hypercalcemia is a rare paraneoplas-
tic manifestation. The most common hematologic abnor-
mality is normocytic, normochromic anemia, which is often 
associated with symptomatic, extensive disease. Rarely, 
cytopenias secondary to hypersplenism or bone marrow dis-
ease are noted. The erythrocyte sedimentation rate is com-
monly elevated in HD, and the degree of elevation has some 
prognostic significance in patients with limited disease.

After a positive lymph node biopsy, radiologic assess-
ment is a very important aspect of diagnosis and staging. A 
screening chest x-ray may demonstrate mediastinal, hilar, 
and paratracheal lymphadenopathy as well as parenchymal 
involvement. X-ray study is usually performed early in the 
diagnostic workup. Initial CT studies of the chest can detect 
smaller lymphadenopathy, parenchymal disease, and medias-
tinal masses and is the logical next step for patients with abnor-
mal chest x-rays to specifically assess intrathoracic structures. 
CT scans of the abdomen and pelvis are also a component of 
staging; they assess nodes in the celiac, paraaortic, retroperito-
neal, mesenteric, and inguinal nodal areas and visualize tumor 
nodules in the liver and spleen (Saboo et al., 2012).

Bone marrow aspirate and core biopsies are required. 
Marrow involvement denotes stage IV disease, and the aspi-
rated material can be used for flow cytometry, which can 
detect disease in just a small number of cells. Additional 
special stains for surface markers, immunophenotyping, 
and cytogenetics may be needed for difficult diagnoses.

Several additional diagnostic procedures have been used 
to evaluate selected cases. Intravenous pyelography may 
be performed in patients with renal abnormalities demon-
strated on CT. However, contrast dye is contraindicated 
in the presence of a paraproteinemia or renal failure from 
hypercalcemia or hyperuricemia.

symptoms occur in 15% to 20% of indolent cases and 20% 
to 30% of aggressive cases. Noncontinuous adenopathy is 
common, and NHL frequently involves sites such as epi-
trochlear nodes and Waldeyer’s ring. Adenopathy of these 
nodes may wax and wane over a period of time. Extranodal 
involvement may occur, and multiple organ systems may be 
affected (e.g., gastrointestinal tract, central nervous system 
[CNS], skeleton). Symptoms depend on whether the organ 
is invaded or obstructed. Characteristics of HD and indo-
lent and aggressive NHL are presented in Table 34.2.

 n DIAGNOSTIC STUDIES

Indolent lymphomas are often diagnosed incidentally by 
leukocytosis on a routine complete blood count or ade-
nopathy on a routine physical examination. Once a histo-
pathological diagnosis is established by lymph node biopsy, 
further evaluation is required for staging each patient. This 
staging process is necessary to determine the prognosis and 
extent and sites of disease, to direct therapeutic modalities, 
and to establish parameters to follow the patient’s response. 
Routine laboratory tests include a complete blood count 
with differential and sedimentation rate, serum alkaline 
phosphatase and calcium levels, urinalysis, and liver and 
renal function tests.

A comprehensive set of blood work is usually one of the 
first parts of the workup for suspected lymphoma patients. 
Routine chemistries, including calcium and uric acid, can be 
used to screen for hypercalcemia, hyperuricemia, acidosis, 
and electrolyte abnormalities, all of which may reflect the 
extent and complications of lymphoma. Modest elevations 
of alkaline phosphatase can occur in patients with limited 

GI, gastrointestinal; NHL, non-Hodgkin’s lymphoma.
Source: Adapted from Sunderland and Coltman (1993). Updated with NCCN Guidelines (2013).

CHARACTERISTIC HODGKIN’S DISEASE INDOLENT NHL INTERMEDIATE TO AGGRESSIVE NHL

Extent of disease Often localized Rarely localized Often localized in early stages

Site of origin Nodal Extranodal in 10% Extranodal in 25%–40%

Stage I or II at diagnosis 60% 10%–25% 30%–40%

Nodes Contiguous spread Noncontiguous spread Noncontiguous spread

Mediastinal involvement >50% of cases <20% of cases Rare except in lymphoblastic lymphoma

Bone marrow involvement <10% 70%–90% 10%–30%

CNS involvement Rare Rare 10%–15%

Hepatic involvement Uncommon Common May or may not be associated

Extranodal involvement Uncommon More common involvement of Gl 
tract, testes, bone marrow

May or may not be associated

Systemic symptoms Common (30%–40%) Uncommon (15%–20%) 20%–30%

TABLE 34.2 Characteristics of Hodgkin’s Disease and Non-Hodgkin’s Lymphoma
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 n TREATMENT OPTIONS, EXPE CTED 
OUTCOMES, AND  COMPREHENSIVE 
MANAGEMENT

Treatment

HODG   KIN’S DISE ASE

The initial treatment of HD i  s based on the extent of disease, 
the classifi cation of disease as either lymp  hocyte-predomi-
nant or classical HD,   the patient’s rating on various prog-
nostic factors, and the presence or absence of constitutional 
“B” s ymptoms. For many  decades, radiation therapy was 
utilized in treatment for classical HD as one of the standard 
fi rs t-line options for pati ents. However, stud ies have dem-
onstrated the superiority of combined targeted radiation 
and chem otherapy treatment and so this has come to be the 
new  preferred treatment modality (NCC N, 2013b). Because 
of the vesicant nature of chemotherapeutic agents used to 
treat HD a  nd the frequency of treatments (every 2 weeks 
for 6 months), central lines are usually surgically installed. 
Initial treatment for Stages 1 and 2 HL i s generally two to 
four cycles of chem otherapy with doxo rubicin, bleo mycin, 
vinb lastine, and daca rbazine (AVBD) combined with 20 to 
30 GY o  f involved fi eld radiation. Studies have shown that 
chem otherapy plus radiation therapy may increase overall 
survival and improve tumor control compared to chem o-
therapy alone in pati ents with earl y stage HL (  Eng e  rt et al., 
2010 ; Xing  & Savage, 2013). Evidence also suggests that 
chem otherapy plus radiation therapy may increase even t-
free survival compared to exte nded-fi eld radiation therapy 
alone in pati ents with supr  adiaphragmatic HL a  nd favor-
able prognosis (Her b  st et al., 2010 ). There are several alter-
native chem otherapy regimens that may be used in early 
favorable disease as well (Stan ford V and AVBD    alone; 
NCCN    , 2013b).

For  patients with  early-stage classical   HD but with 
constitutional “ B-symptoms” (which is considered unfa-
vorable disease), initial treatment involves  the same regi-
mens given at the higher recommended levels of dosing 
(4 cycles of  chemotherapy and radiation of 30–36   GY). 
An additional regimen that has demonstrated promise in 
the initial treatment of early, unfavorable  HL is the   che-
motherapy regimen consisting of escalated  bleomycin, 
 etoposide, doxorubicin,  cyclophosphamide,  vincristine, 
 procarbazine, and prednisone (BEACOPP), followed by 
   AVBD chemotherapy and possibly radiation  (  Eich et al., 
 2010;  Von  Tresckow et al., 2012). The Stanford V regi-
men (doxorubicin,  vinblastine,  mechlorethamine,  etopo-
side,  vincristine,  bleomycin, and prednisone) is also given 
as an option (    NCCN, 2013b). Studies have shown that 20 
  GY of radiation may be as effective as 30   GY of radiation. 
Patients will likely be followed by interim   PET scanning 
and possibly biopsy restaging during the course of treat-
ment in early disease  (    NCCN, 2013b).

  Lymphocyte-predominant   Hodgkin’s disease (   LPHD) 
has a different presentation and natural history than 

Lumbar punctures with cytology are indicated in cases 
of diffuse  histiocytic   lymphoma that have demonstrated 
marrow involvement, lymphoblastic   lymphoma, and undif-
ferentiated   lymphoma.  Any   lymphoma patient presenting 
with unexplained neurologic symptoms or an alteration in 
mental status requires evaluation of the cerebrospinal fl uid 
 (  Cortelazzo, Ponzoni, Ferreri, & Hoelzer,  2011).

 Modern  CT and   PET  imaging  studies have replaced 
the previous  modes of  imaging and diagnosis that included 
 gallium scans and lymphangiography, as well as the very 
invasive surgical procedures that were previously the gold 
standard for detecting  supradiaphragmatic node involve-
ment. “ CT is the standard means of disease assessment above 
and below the diaphragm, replacing chest radiography, lym-
phangiography, and staging  laparotomy.  MRI is better than 
  CT at detecting   CNS and bone diseases.  PET scanning with 
2-[18F]   fl uoro-2-deoxy-D-glucose (   FDG), a glucose analogue 
 labelled with a positron emitter, is increasingly being used in 
the management of lymphomas. Different subtypes of  non-
Hodgkin lymphoma exhibit varied avidity for    FDG, with 
the  most  common subtypes ( diffuse large  B-cell, follicular, 
and  mantle-cell lymphomas) believed to be routinely    FDG 
avid, whereas   extranodal  marginal-zone, small lymphocytic, 
and  T-cell  non-  Hodgkin lymphomas are variably    FDG avid. 
In subgroups that are routinely avid,   PET scanning detects 
disease with a sensitivity of 80% and a specifi city of 90%. 
Pretreatment  PET scans can result in upstaging; however, 
 PET scans are  most widely used to assess response to ther-
apy”  ( Shankland et al., 2012).  PET after completion of ther-
apy should be performed at least 3 weeks, and preferably at 
6 to 8 weeks, after  chemotherapy or  chemoimmunotherapy, 
and 8 to 12 weeks after radiation or  chemoradiotherapy. 
Visual assessment alone is adequate for interpreting   PET 
fi ndings as positive or negative when assessing response after 
completion of therapy.  Mediastinal blood pool activity is 
recommended as the reference background activity to defi ne 
  PET positivity for a residual  mass ≥2 cm or more in great-
est transverse diameter, regardless of its location. A smaller 
residual m ass or a normal-sized lymph node (i.e., ≤1 × 1 cm 
in diameter) should be considered positive if i ts activity is 
above that of the surrounding background. Specifi c criteria 
for defi ning PET   positivity in the liver, spleen, lung, and bone 
marrow are also proposed. Use of atte nuation-corrected PET 
  is strongly encouraged. Use of PET   for treatment monitoring 
during a course of therapy should only be done in a clin ical 
trial or as part of a prospective registry (Ans e ll & Armitage, 
2012; Juwe  id et al., 2007).

Clinical Pearls
 n Imag ing stud ies have improved to the extent 

that all  facets of initial staging and clinical 
response assessment of lymphomas can now 
be done noni nvasively through PET   scanning, 
alth ough controversy exists regarding the spe-
cifi c use of PET   scanning in monitoring.
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N   ON-H  ODGKIN’S L  YMPHOMA

N HL may be treated with either a s ingle-agent or 
 combination-agent c hemotherapy regimen as the fi  rst-line 
treatment. Scientifi c e vidence supports the use of fl  uda-
rabine as well as doxorubicin as single-agent therapies in 
certain p atients with N  HL. The use of combination c hemo-
therapy regimens is the m ost important treatment modality 
in N  HL. Regimens containing c yclophosphamide, doxo-
rubicin, v incristine, and prednisone (C  HOP), remain the 
mainstay of combination c hemotherapy. Ideally, choice of 
c hemotherapy should be based on the best available e vi-
dence and tailored to the specifi c type of N  HL. Only limited 
e vidence supports the use of rituximab as fi rst-line therapy 
in m ost N  HL cases; however, it has been shown to improve 
survival in certain situations. Watchful waiting may be a 
treatment option for p atients with some indolent forms of 
N  HL ( G riffi n & Morley, 2013; L  indenmeyer et al., 2013).

Patients with l ow-grade N  HL may present with dissemi-
nated disease, but may also be asymptomatic at the time of 
diagnosis. Although follicular and other indolent lympho-
mas are highly sensitive to a wide range of chemotherapies, 
the duration of remissions is typically short, and may be 
followed by a pattern of relapses ( A  rdeshna, 2003). Because 
t hese lymphomas are often not cured, despite treatment 
with a lkylating agents, combination c hemotherapy, or the 
addition of radiotherapy (with the exception of a successful 
bone marrow transplant), it is a reasonable option for the 
patient to avoid the adverse effects of therapy in favor of 
n ontreatment and monitoring. Therefore, ma ny providers 
advocate observation and initiate therapy only to provide 
symptomatic relief of fevers, night sweats, or weight loss or 
to reverse severe c ytopenia. Under the policy of “watchful 
waiting,” randomized controlled trials have demonstrated 
that p atients may have 5 -year survival rates similar to those 
treated with c hemotherapy, and that some p atients may 
undergo either spontaneous remission or conversion to a 
more aggressive disease.

Once the decision to treat indolent l  ymphoma is made, 
there are ma ny options, a lthough whether to palliate symp-
toms or attempt complete remission remains controversial. 
For the <10% of p atients with Stage I or I  I disease, fi eld 
radiation therapy is the treatment of choice because they 
have a 50% to 80% chance of d isease-free survival exceed-
ing 10 to 20 years. For S  tage III and I  V disease, c hemother-
apy with single agents such as fl  udarabine, c hlorambucil, or 
c yclophosphamide, or one of several combination regimens, 
is used. The p urine analogue fl  udarabine has shown to be 
more effi cacious than combination c hemotherapy with C   VP 
(c  yclophosphamide, v incristine, and prednisone) for treat-
ment of both advanced l ow-grade and recurrent indolent 
N  HL, and has been shown to prolong overall and p ro-
gression-free survival for some p atients ( H  agenbeek et al., 
2006). F ludarabine is an oral medication, which can also be 
combined with c yclophosphamide and has shown effi cacy 
when this combination is utilized as a fi  rst-line therapy i n 
indolent lymphomas. B endamustine with or without r itux-
imab and fl  udarabine in other combination therapies are 
other options that have shown a great deal of promise in 

classical HD.   LPDH subtypes ac count for approximately 
5% of HD cases. It can present as a more indolent  course 
of disease, and responds differently to treatments. For 
 early-stage    LPHD, targeted radiation is recommended for 
all  patients. For more advanced    LPHD, the main treatment 
modality consists of  multicomponent  chemotherapy plus 
or minus  rituximab. The lymphocyte clones in    LPHD can 
be    CD-20 positive and  rituximab is an  anti-  CD 20 anti-
body, which can provide specifi c destruction of  these  cells 
to the exclusion of others  (    NCCN, 2013b). The initial  evi-
dence shows that  patients may demonstrate a very good 
early response but then have relatively high relapse rate. 
Collectively, it appears that  rituximab alone or in combi-
nation with  chemotherapy has activity in the management 
in newly diagnosed and relapsed    LPHD. However,  single-
agent  rituximab may be associated with a higher relapse 
rate when used as initial therapy and is not recommended 
to be utilized as a  single agent at this time  (    NCCN, 2013b).

A variety of factors determine the prognosis for  patients 
with   HD. “The majority of  patients with   HL can be cured 
with conventional  chemotherapy (   ABVD), radiotherapy, or 
both. Even though   HL is curable, approximately 30% of all 
 patients relapse and eventually die of disease progression 
or complications of therapy”  (  Gaudio et al.,  2011). Age is 
the  most signifi cant, with younger  patients achieving bet-
ter cure rates. With current therapy, a general  5-year sur-
vival rate of about  80% is possible, with better numbers 
in  early-stage disease (>90%) and a bit less in  advanced-
stage disease (75%–90%)  ( Townsend & Linch, 2012). 
However,  patients may experience relapse after successful 
primary treatment. Approximately 5% to 15% of  patients 
with  early-stage disease and 10% to 30% of  patients with 
 advanced-stage disease will experience a relapse, and this 
relapse will typically take place within 3 to 5 years of ini-
tial diagnosis (80%–90%) (  Connors, 2009). Occasionally, 
about 3% of  patients may experience a  very late relapse 
after 5 years of  disease-free survival  (  Gaudio et al., 2011). 
It is unusual for  patients to relapse after receiving radiation 
therapy, which may indicate that radiation is important in 
preventing late relapse  (  Gaudio et al., 2011).

The  long-term outcomes for survivors of   HL include 
increased risk of infections even 20 years  posttreatment. 
Patients with  early-stage   HL treated at 50 years of age or 
younger may have increased risk for a ll-cause mortality per-
sisting >20 years p osttreatment, and l ong-term risk of sec-
ond c ancer may be elevated in p atients with a history of H  L, 
especially in women.

 Patients successfully treated for H  D suffer a number 
of late effects, including an increased risk of leuke-
mia and sterility after some types of c hemotherapy 
and an increased risk of solid tumors and cardiac 
disease after radiotherapy. New treatments have 
been designed to maintain the high cure rates 
while reducing acute and chronic toxicities.

 C L I N I C A L  W A R N I N G :!
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and that the use of highly active anti-retroviral therapy 
(HAART) for HIV infection may have lessened the develop-
ment of NHL as well (Shiels et al., 2013). It remains obvi-
ous that preventing the spread of HIV disease through safe 
sex practices and precautions against bloodborne pathogens 
could prevent some cases of lymphoma, particularly those 
strongly associated with HIV.

Rehabilitation

Patients live longer because of improved treatment strate-
gies, although problems arise associated with survivorship. 
Studies of patients with HD and NHL have identified sev-
eral physiological and psychological difficulties of long-term 
survival. Long-term comprehensive care will help to ensure 
the quality as well as the quantity of life.

Fatigue, lack of energy, or tiredness is a common 
complaint, often accompanied by depression. It may take 
12 to 18 months after treatment for energy to return. 
Similarly, loss of libido and problems with infertility sec-
ondary to chemotherapy may cause major physical, men-
tal health, and lifestyle complications for survivors of HD. 
Impairment of memory may be a short- or long-term effect. 
Anxiety and the fear of relapse and further treatment are 
common problems, but decrease the longer the patient 
remains disease-free. The failure of some patients to return 
to work or to resume normal activities years after treat-
ment is a cause for intervention. However, those returning 
to work may experience job discrimination or difficulties 
at work, in part stemming from career interruptions while 
they completed their treatment. Increased divorce rates and 
marital difficulties have been attributed to role changes, the 
stress of treatment, and anger at the well spouse. Educating 
the patient about potential psychosocial difficulties during 
treatment and recovery will decrease the impact of these 
difficulties and may prevent many of them. Scientific evi-
dence supports the use of exercise in patients with lym-
phoma to support and improve quality of life and shows 
that tailored exercise regimens do not interfere with the 
outcomes of treatment (Courneya et al., 2009).

Age and Gender Considerations

The cure rate for children with all stages of HD is approxi-
mately 85% to 90%. Younger patients are generally bet-
ter able to tolerate more intensive chemotherapy. Low-dose 
radiation may play an important role in achieving a good 
short-term outcome in pediatric HD patients. However, 
treatments should carefully balance the benefit of add-
ing radiation to chemotherapy with the long-term risks of 
radiation, including the risk of secondary cancers related 
to radiation exposure, which may be amplified for children 
given their long posttreatment lives. “Patients treated with-
out radiation therapy for childhood HL have a substan-
tially reduced incidence of second solid tumors” (Barbaro 
et al., 2011). Because the CNS is the initial site of relapse in 
almost one third of cases of childhood NHL, CNS prophy-
laxis with intrathecal chemotherapy is warranted in most 
patients (Armitage, 2012).

treating low-grade and less aggressive lymphomas (Zhang, 
Chen, & Xu, 2013). In a Cochrane review of pertinent 
 trials, it was shown that bendamustine may not reduce mor-
tality but might increase progression-free survival compared 
to standard CHOP or fludarabine in adults with indolent 
B-cell lymphomas who are also taking rituximab (Vidal 
et al., 2012).

Combination chemotherapy has dramatically improved 
the prognosis for aggressive lymphomas, which were for-
merly fatal within 1 year. Although these tumors grow rap-
idly, they respond better to chemotherapy and therefore 
present a greater potential for cure than most low-grade, 
indolent NHLs. The CHOP chemotherapy regimen has long 
been the pillar of treatment for intermediate and aggres-
sive NHL. Variations on this regimen, which have been 
utilized for treatment but may not be as effective, include 
the substitution of mitoxantrone (a Type 2 topoisomer-
ase inhibitor) for doxorubicin, and the elimination of the 
anthracycline component and use of bendamustine in place 
of cyclophosphamide.

Dose intensity may be an important factor in improving 
outcomes of chemotherapy in some patients. Chemotherapy 
with high-intensity doxorubicin may improve overall sur-
vival and complete response compared to a CHOP regimen 
in patients with aggressive NHL. Although the intensity 
of treatment can be increased by the use of hematopoi-
etic growth factors to allow an increased dose or short-
ened treatment intervals, the role of intensifying dosages 
has not been fully clarified in all iterations of NHL (Smith, 
2013; Wildiers & Reiser, 2011). Patient selection for these 
regimens is based on favorable disease characteristics and 
patient tolerance, and patients may be supported with gran-
ulocyte-stimulating factors to combat myelosuppression 
during intensive-dose chemotherapy. The elderly may be 
more susceptible to the neutropenic complications that arise 
from chemotherapy and may represent a population that 
would not do well with a dose-intensified regimen (Bhana, 
2007; Delarue et al., 2013).

Health Promotion and Specific Protection

The risk for developing lymphomas can increase with 
immunosuppression. Drugs and diseases, including che-
motherapy and radiation for other types of cancer, play 
a role in limiting the effectiveness of the immune system 
and increasing the likelihood that lymphoma will develop. 
An important avoidable risk factor for lymphoma is the 
acquisition of the HIV virus, which is associated with the 
development of aggressive NHLs (in fact, the development 
of certain subtypes of lymphoma during HIV infection is 
considered an AIDS-defining event). The effect of HIV var-
ies by NHL subtype, with risks particularly increased for 
diffuse large B-cell lymphoma (DLBCL, 30-fold), Burkitt 
lymphoma (50-fold), and CNS lymphoma (1,020-fold; 
Shiels et al., 2013).

Despite the dramatic increase in NHL cases seen along-
side the increasing numbers of HIV infections during the 
period of 1970 to 2000, epidemiologic research indicates 
that the rates for many NHL subtypes have leveled off, 
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menopause in women w ho have not had an o ophoropexy or 
shielding of the ovaries.

As a compromised host, the l  ymphoma patient is at risk 
for developing infections as the result of altered or defi cient 
defense mechanisms. In addition to the disruption of normal 
m yeloproliferative function by tumor, c hemotherapy and 
radiotherapy both suppress the immune system. The best 
predictor of infection is n eutropenia, defi ned as an abso-
lute n eutrophil c ount of <1,000/c ells/m m3. Patients need to 
monitor their temperatures two or three times per day and 
report elevations of 100.5 °F or higher.

N HL is an increasingly c ommon problem in the elderly. 
The response rate in older p atients is worse and median sur-
vival is shorter, probably because of poor initial response to 
therapy and increased t reatment-related toxicity (A   rmitage, 
2012). However, even aggressive N  HL can be cured in some 
elderly p atients with standard chemotherapeutic regimens. For 
elderly p atients with l ow-grade lymphomas, treatment may 
be deferred until symptoms or functional compromise occurs. 
Treatment options that are well tolerated by elderly p atients 
may include fl  udarabine and the addition of r ituximab to 
C  HOP c hemotherapy (which may improve overall survival). 
Elderly p atients may present a challenge from a medical man-
agement standpoint, as ma ny have p ree xisting concomitant 
chronic diseases. Patients with high blood pressure, congestive 
heart failure, diabetes, or osteoporosis need extremely close 
supervision when receiving steroids, which form a component 
of ma ny combination c hemotherapy regimens.

 n TEACHING AND S ELF-C ARE

To achieve optimal results, p atients must understand their 
disease process, its course, and the treatment options avail-
able to them. The timing of teaching is important and is 
determined by the patient’s readiness to learn. The stress of 
receiving a diagnosis of c ancer may inhibit a patient’s ability to 
assimilate n ew information, and it is often necessary to repeat 
information several times. Supportive educational materials 
and resources may help reinforce teaching, as patients can 
reference concepts and details as they need to. Ma ny p atients 
are or may be retrieving vast amounts of information from 
the I nternet, but they often need help deciphering it.

Patients need to be aware of the effects of both the disease 
and the modalities used to treat their l  ymphoma. The treatment 
regimens for aggressive lymphomas result in potentially severe 
side effects and toxicities. Patients need education regarding 
the specifi c toxicities of the chemotherapeutic agents in their 
regimen. Patients should be taught the signs and symptoms 
of a toxicity reaction and be given specifi c advice on when 
to seek either emergency c are or call the physician. Patients 
should also be aware of how therapy for their l  ymphoma will 
affect the control and c are of their other medical conditions. 
Because c hemotherapy attacks rapidly growing c ells, tempo-
rary alopecia is associated with ma ny regimens, particularly 
those containing doxorubicin and c yclophosphamide. Wigs, 
hats, and scarves can make this transition less traumatic.

Complications of radiotherapy include loss of taste, dry 
mouth, d ysphagia, nausea, vomiting, diarrhea, anorexia, 
malaise, and bone marrow depression, depending on the 
amount delivered. M ucositis is a continual problem because 
it can pose a risk of infection as well as make obtaining 
adequate nutrition and hydration diffi cult. Nausea and 
vomiting can be minimized or even eliminated with proper 
administration of a ntiemetics. Instruction in proper dental 
hygiene is important because of the increased risk of dental 
caries caused by dry mouth. Late reactions may include radi-
ation p neumonitis, transient a spermia in men, and artifi cial 

A patient who becomes febrile while in the ne utro-
penic state is considered to have a medical emer-
gency, meaning that treatment should be initiated 
right away; the patient typically is admitted for 
inpatient observation.

Febrile ne utropenic pa tients should receive ini-
tial doses of empirical antibacterial therapy within an 
hour of triage and should either be monitored for at 
least four hours to determine suitability for outpa-
tient management or be admitted to the hospital.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n An  oral fluoroquinolone plus amoxicillin/cla vu-

lanate (or plus cli ndamycin if  penicillin allergic) 
is recommended as empiric therapy, unless 
fluoroquinolone prophylaxis was used before 
fever developed (Flo w ers & Karten, 2013).

 n Patients should be proactively involved in the 
management and monitoring of their disease 
and treatments. They should understand the dif-
ferent blood parameters that are being moni-
tored and record  their coun ts. Calendars with 
treatments, coun ts, temperatures, and symptoms 
are very useful. Computer applications, which 
may simplify the record ing and organization of 
medical information related to canc er treatment, 
may be available and will almost certainly be 
developed in the near future. 

 n Proper rest and nutrition affect the immune system 
and should be encouraged. Immu nocompromised 
pati ents should avoid contact with persons who 
 have recently been given live vaccines (vaccines for 
adenovirus, herpes zoster, MMR    [meas les, mumps, 
rubella], rotavirus, vari cella, typhoid, yellow fever, 
and some versions of the fl u vaccine). However, 
pati ents may be encouraged to receive the 
inactivated versions of many  vaccines to protect 
themselves from developing many  viral diseases. 
Fungal infections are an additional threat, and 
neut ropenic pati ents should avoid construction 
and landscaping projects, where fungal spores such 
as Aspe  rgillus may be unearthed.
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Links  to similar sites and resources, support groups, 
lympho  ma overview, LRFA r   esources.

 n National Association of Hospital  Hospitality Houses, 
Inc., 1- 800-542-9730; w ww.nahhh.org/: An asso-
c iation of more than 100 nonprofi t organizations 
throughout the United S  tates that provide lodging 
and support services to persons receiving medical 
treatment away from home.

 n COMMUNITY RESOURCES

As more lymp  homa management moves into outpatient 
venues, the community will meet the needs of pati ents who 
 were once on inpatient units. Home care assists with the 
administration of intr avenous antibiotics, canc er centers 
often have free -standing satellite clinics to provide chem o-
therapy and blood products in a more convenient and less 
costly environment, and medications for canc er treatment 
and support may be available in oral and self -administered 
inje ctable formulations.

In the past decades, organizations have been formed, 
ranging from professional societies to community and 
service organizations, with the goal of supporting canc er 
pati ents. There are many  groups and websites dedicated to 
bringing pati ents with different diseases together as well. 
The following is a non exhaustive list of organizations that 
provide information and support for professionals, pati ents, 
and families.

 n The Am eric an Cancer  Society, 1699 Clifto n Rd., NE, 
At lant a, GA 303  29–4251, 1-800-ACS-234 5, 404-
320-3333; www.cancer. org: A communi ty-based 
voluntary health organization that supports research, 
education, advocacy, and service. It offers programs 
to educate the public and provides programs and ser-
vices to patient s and families.

 n Leukemia & Lymphoma    Society of America, 
 National  Headquarters, 600 Third Ave ., New York,  
NY 10016,   1-800-955-4LSA, 212  -573-8484; ww w
.lls.org/: A volunteer organization dedicated to the 
cure of hematolog ic cancers and to improving the 
quality of life of patients  and their families through 
research, patient aid, public and professional educa-
tion, and community service.

 n Na tional Coalition for Ca  ncer Survivorship 
(NC   CS), 1010 Wa yne Ave., Fifth Floor, Si lver 
Spring, MD   20910, 301-650-8868; www.cancer
advocacy.org/: A network of people, organizations, 
and treatment centers working in the area of ca  ncer 
survivorship and support to generate awareness of 
survivorship. As a peer support group, it facilitates 
communication, promotes peer support, serves as 
an information clearinghouse, advocates for the 
interests of survivors, and encourages the study of 
survivorship.

 n National Canc er Institute/Canc  er Information 
Service, Publ ic Inquiry Section, Offi  ce of Canc  er 
Communications, Buil ding 31, Room  10A24, 
Beth esda, MD 2  0892, 1-800-4-CANC  ER; www
.canc er.gov: Gov ernment agen cy-sponsored nation-
wide telephone service for canc er pati ents and their 
families, as well as health care  professionals. CIS  spe-
cialists are trained to provide current and understand-
able information about all types of canc er (in Engl ish 
and Span ish).

 n Lympho   ma Research Foundation of Americ a, Inc., 
 8800 Venice  Blvd., Suite  207, Los An geles, CA 900  34, 
310-204-7040, 310-204-7043; www.lympho  ma.org: 

 Referral Poi nts and Cli nical Warnings

Patients with progressive lymphoma   are at risk for a 
number of oncologic emergencies, including problems 
that are obstructive, metabolic, infi ltrative, and infective. 
Obstructive emergency conditions related to lymphoma   
include superior vena cava syndrome and problems 
related to large tumor masses in the chest or abdomen. 
Patients with lymphomas on the right si de of the superior 
mediasti num are at risk for superior vena cava syndrome, 
in which the mass obs tructs the blood return to the 
heart. This produces a characteristic syndrome of edema 
of the upper body and requires emergent treatment 
with radiation and chemothe rapy. Bowel obstructions, 
particularly 
 large bowel obstructions in the case of lymphomas, are 
a potentia l emergency, as is third space syndrome. This 
syndrome is caused by the shift in fl uid from the vascular 
to the interstitial space secondary to lowered plasma 
proteins, increased capillary permeability, or lymphatic 
blockage from disease. Patients with gastric lymphomas, 
particularly those with bulky disease, have a high inci-
dence of perforation.
 Metabolic emergencies include syndrome of inappropri-
ate antidiur etic hormone, hypercal cemia, septic shock, 
tumor lysis sy ndrome, and dissemin ated intravascular 
coagulation (DIC). Th   ese are often life-thr eatening and 
require immediate intensive care adm ission. Syndrome of 
inappropriate antidiur etic hormone presents with neu-
rologic symptoms and concentrated urine. Tumor lysis 
sy ndrome, as a result of the rapid breakdown of cells fr om 
aggressive chemothe rapy, can produce life- thr eatening 
elevations of uric acid and electrolyte imbalances. 
Hypercal cemia can present with neuromuscular symptoms, 
gastrointestinal dysfunction, or cardiovascular effects. 
Septic shock, produced by the release of endotoxi n and 
subsequent infl ammatory response system, results in a 
series of signs and symptoms, including mental confusion, 
chills, fever, fl ushed and warm skin, tachycardia, tachy-
pne a, and decreased Po2. Unt  reated, this progresses to 
cold shock, in which the patient has cold skin, peripheral 
edema, tachycardia, hypotension, tachypne a, pulmonary 
congestion, hypoxemia, oliguria , and metabolic acidosis.
 DIC resu  lts from an alteration in the normal clotting 
mechanisms that manifests as diffuse clotting occurring 
simultaneously with hemorrhage. In cancer p atients , 
DIC has    been seen with intravas cular hemolysi s from 

(continued)
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   Myeloproliferative disorders (   MPDs), also identifi ed by 
the   World Health Organization (  WHO) as   myeloprolifer-
ative neoplasms (   MPNs), are considered  clonal stem cell 
disorders that lead to   an overproduction of   blood  cells in 
the myeloid line.  Hematopoietic  stem cells (   HSCs) differ-
entiate into one of the two cell lines, the myeloid line and 
the lymphoid line. The myeloid line of  cells is differenti-
ated into red  cells, white  cells (such as  neutrophils,  eosin-
ophils,  basophils, and  monocytes), and platelets (PLTs). 
Disorders of the myeloid cell lines lead to conditions 
such as    polycythemia vera (  PV),   essential  thrombocytosis 
(  ET),  primary   myelofi brosis (  PMF), and  chronic  myelog-
enous  leukemia (   CML). Lymphoid stem  cells differenti-
ate into the B- and T-cell lineages.  Lymphoproliferative 
clonal disorders include many variations of lymphomas, 
plasma cell disorders, and chronic and  acute lymphoid 
 leukemias. The  lymphoproliferative disorders, such as 
 chronic  lymphocytic  leukemia (   CLL), are not covered in 
this chapter.

Classic   MPNs identifi ed by the   WHO include:

1. CML
2. Primary myelofi brosis
3. PV
4. ET

Atypical MPDs include:

1.  Chronic  myelomonocytic leukemia (   CMML)
2. Juvenile  myelomonocytic leukemia 
3. Chronic  neutrophilic leukemia
4. Chronic  eosinophilic leukemia/  hypereosinophilic 

syndrome
5. Chronic  basophilic leukemia
6. Systemic macrocytosis
7. Mixed or overlap   myelodysplastic disorders/MPDs

 n ANATOMY,  PhYSIOLOGY, AND  PAThOLOGY

Tissue responsible for  hematopoietic function and produc-
tion in the adult includes bone marrow of the pelvis, skull, 
ribs, sternum, vertebral column, and the proximal ends of 
femurs. In fetal life and infancy, the marrow cavity as well 
as the spleen and liver have  hematopoietic function, but this 
subsides to more exclusive marrow production as maturity 
progresses.  Hematopoiesis proceeds from stem  cells in the 
bone marrow and orderly  cellular differentiation occurs 
according to biochemical signaling. Under normal circum-
stances the bone marrow produces a full complement of 
  blood  cells, each line according to the current biological 
requirements. Changing needs in the body, such as an infec-
tion or need to replace   blood loss, will appropriately stimu-
late increased production in a required cell line. Problems 
with signaling occur in particular genetic mutations and can 
interrupt the normal production and maturation of func-
tioning  cells.

  MPDs and   myelodysplastic syndrome (  MDS) represent 
a spectrum of  clonal conditions in which genetic muta-
tions lead to an abnormally regulated proliferation of 
 hematopoietic progeni tors (   Vannucchi,   Guglielmelli,   Pieri, 
  Antonioli, &   Bosi, 2009).  Clonal populations of   blood 
 cells are abnormal in number and in function, and may be 
altered in normal apoptosis or cell death.   MPDs are iden-
tifi ed primarily through morphologic assessment of bone 
marrow  cells, aspirate, and peripheral   blood evaluation. 
One subset of    MPD defi ned by the   WHO is a crossover 
variant of “ Mixed or overlap   Myelodysplastic/   Myeloprol
iferative Disorders.” CMML, for example, was previously 
classifi ed as a   MDS under the    French–American– British 
(FAB) system. The  WHO removed    CMML from   MDS, 
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patients with MDS and 6,300 patients with CMD were esti-
mated for the entire United States in 2004 (Rollison et al., 
2008). However, because reporting of these disease states 
began so close to the time of this analysis, the numbers may 
be underrepresented.

Considering the relationship between MPDs and aging, 
there may be an association with the acquisition of DNA 
damage over time by natural aging or by accumulated tox-
ins or stressors (Malcovati & Nimer, 2008). From a public 
health perspective, MPDs contribute to the morbidity and 
health care burden faced by an aging population.

 n DIAGNOSTIC CRITERIA

The major MPDs are generally classified by chromosomal 
abnormalities such as the Philadelphia chromosome (BCR-
ABL) or Janus-associated kinase-2 (JAK-2; JAK2V617F) 
mutations. When chromosomal mutations occur, they inter-
fere with the normal controls imposed on the orderly prolif-
eration and longevity of particular hematopoietic cells. For 
example, a CML diagnosis is confirmed by identifying the 
BCR-ABL fusion also known as the Philadelphia chromo-
some. BCR-ABL negative MPDs include the disorders in 
which JAK2V617F mutations are often found. PV cases are 
found to have the JAK2V617F mutation approaching 100% 
of the time. By contrast, JAK2V617F mutations are found in 
ET and MF only about 50% of the time. Morphologic evi-
dence in the bone marrow aspirate and biopsy will further 
support diagnosis in these cases. Pathologists and hematol-
ogists will utilize chromosomal testing and bone marrow 
aspirate and biopsies to confirm or rule out a proliferative 
diagnosis prior to initiating definitive treatment strategies. 
As bone marrow biopsy, genetic, and flow-cytometric test-
ing is expensive, if there is a suspicion of these disorders in 
the primary care setting, a hematologist is best equipped to 
determine an appropriate approach to testing.

MDSs are a heterogeneous group of disorders char-
acterized by impaired peripheral blood cell production 
reflected in cytopenias and most commonly a hypercellu-
lar  dysplastic-appearing marrow (Nimer, 2008). Hallmark 
features at presentation will be anemia, thrombocytope-
nia, and frequently pancytopenia with all cell lines being 
reduced. The main prognostic factors in MDS are chromo-
somal abnormalities, the proportion of blasts in bone mar-
row, and number and degree of cytopenias.

Workup for MDS will include analysis of a peripheral 
smear and bone marrow, which reveals a varying presen-
tation of immature myeloid and erythroid cells, macro-
cytosis, atypical megakaryocytes, blast cells, and at times 
ringed sideroblasts. Ringed sideroblasts are erythroblasts 
that have iron-loaded mitochondria most clearly visualized 
as perinuclear granules when stained with Prussian blue 
(Malcovati et al., 2009). Monocytosis may be apparent in 
some cases. Aspirate from the bone marrow will be sent 
for cytogenetic studies and flow cytometry that may help 
eliminate some diagnoses and identify markers for prog-
nostic scoring.

placing it in the new category MDS/MPN. MDSs are also 
found as singular clonal entities not clearly related to the 
classic MPDs. MDS can be quite heterogeneous in presen-
tation and have been classified by the older FAB system, 
the International Prognostic Scoring System (IPSS), and 
the more recent WHO classification. Classifying MDS 
depends on observations such as blast percentage, degree 
of dysplasia found in each cell line, the presence of ringed 
sideroblasts, and cytogenetic studies (Mills et al., 2009). 
Goals in developing better scoring look at predicting time 
to transformation to acute myelogenous leukemia (AML). 
Treatment and support decisions are better informed with 
a prognostic scoring differentiating indolent from aggres-
sive progression and this should be clearly defined in a 
hematology consult. Primary care providers (PCPs) should 
be aware of what the prognosis was at the time of diagno-
sis and consider the present clinical status. Periodic smear 
reviews and assessment of cell line decreases can help moni-
tor progression of myelodysplasia and determine whether 
there is a need for another bone marrow biopsy to more 
clearly define progression. Depending on services available 
in a given area and patient resources, PCPs may be instru-
mental in following these disorders and alerting specialists 
when changes occur.

MPDs and myelodysplastic disorders may have the func-
tional caveat of producing extramedullary hematopoietic 
(EMH) tissue when the liver and spleen launch into hema-
topoietic production in a proliferative and disordered state. 
EMH is induced by a chronic state of low hemoglobin that 
triggers the proliferation of new sites for hematopoiesis. 
These tissues can become significantly enlarged and impinge 
on surrounding organs. Paraspinal, liver, and splenic sites 
are the most commonly involved sites for EMH production. 
Other sites have been noted but are less common, such as 
lymph nodes, pleura, lungs, GI tract, brain, skin, breast, 
kidneys, and adrenal glands. EMH production may occur 
in the MPDs such as CML, PV, essential thrombocythemia, 
myelofibrosis (MF), and myeloid metaplasia. Additionally, 
hemoglobinopathies such as sickle cell disease and thalas-
semia may produce EMH sites (Ünsal, Yirmibeşoğlu, Okar, 
Karakuş, & Pak, 2013).

 n EPIDEMIOLOGY

A U.S. cancer registry for chronic MPDs and myelodysplas-
tic disorders began data collection in 2001. Data review-
ing average annual age-adjusted incidence rates of chronic 
MPDs (with myelodysplastic disorders included) in 2001 
through 2003 were 3.3 and 2.1 per 100,000, respectively. 
Incidence rates increased with age for both MDS and chronic 
MPDs (CMD; p <.05) and were highest among Whites 
and non-Hispanics. Surveillance, Epidemiology, and End 
Results (SEER) program data through 2004 showed that 
the overall relative 3-year survival rates for MDS and CMD 
were 45% and 80%, respectively, with males experiencing 
poorer survival than females (Rollison, Howlader, Smith, 
& Strom, 2008). Within these data, approximately 9,700 
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 n Workup: The workup for MPDs will initially involve 
ruling out a secondary cause for the sustained eleva-
tions or other changes in cell counts. Aside from evalu-
ation of the differential cell counts, a pathology smear 
review can provide morphologic clues to the etiology 
of cell-line changes. Some automated counters will 
flag for unusual cell shapes and sizes, although this 
capability varies between institutions. Smear reviews 
often make recommendations for further testing or 
affirm that there are no indicators to suspect particu-
lar diagnostic concerns. Identification of toxic granu-
lation, bandemia, or reactive cell morphology may 
lead away from primary marrow pathology. Overt 
signs of dysplasia, hypercellularity (without a reac-
tive cause), and fibrosis in the marrow are morpho-
logic clues of a primary marrow disorder. Preliminary 
evaluation can begin in the primary care setting, but 
where diagnosis points toward an MPD, specialized 
testing and bone marrow assessment will be required. 
Checking with evidence-based resources for workup 
considerations is very useful as it provides an excel-
lent checklist of considerations. Wintrobe’s Clinical 
Hematology, William’s Hematology, Harrison’s 
Internal Medicine, and Up-To-Date, an online evi-
dence-based resource, are excellent reference sources. 
Workup for changes in one cell line will be considered 
later in this section, but changes in more than one 
cell line may occur in malignant and nonmalignant 
conditions, adding complexity to the diagnostic pic-
ture. Most manifestations require a timely specialty 
consultation, and there should be minimal delay in 
the diagnostic process.

 n White blood cell (WBC): With total WBC elevations, 
consider which type of WBC is elevated and whether 
infectious, inflammatory, or medication-related 
causes are possible. Bear in mind that the limits of 
normal include two standard deviations above the 
mean and therefore 2.5% of a normal population will 
have a total WBC count >11,000/mL (Coates, 2012). 
Question whether the WBC level has been consistent 
over time.

COMMON NONMALIGNANT CAuSES Of WhITE BLOOD CELL 
ELEvATION

 n Vigorous exercise, physical and emotional stress (demarginization)
 n Smoking
 n Infection/inflammation
 n Increase in glucocorticoids
 n Exposure of blood to foreign surfaces (dialysis)
 n Thermal burns/electric shock (tissue injury)
 n Lithium salts

 Chronic occult infections such as osteomyelitis, tuber-
culosis, dental abscesses, and inflammation have led 
to leukocytosis. If the total WBC count is elevated, 
assess if the elevation is neutrophilic or related to 
an elevated lymphocyte count. A higher percent-
age of lymphocytes that are sustained and increas-
ing may prompt suspicion for a lymphoproliferative 
disorder such as CLL. Other white cell line sustained 
elevations, such as monocytosis, eosinophia, and 

 n hISTORY AND PhYSICAL EXAMINATION

Primary care settings are often the first point for clinical 
suspicion of hematologic disorders when patients are oth-
erwise presenting for routine preventive care and screening. 
Hematologic disorders are often found incidentally when a 
blood count is ordered for a physical examination or preoper-
ative assessment. Alternatively, patient complaints of unusual 
fatigue or other constitutional symptoms may prompt a 
search for suspected anemia. Sustained or advancing changes 
in one or more cell lines that do not correlate with secondary 
causes increase the probability of an MPD or MDS. These 
patients suffer from a significant burden of fatigue and con-
stitutional symptoms that are frequently in excess of what 
may be expected based on overt disease manifestations or 
level of anemia (Keohane, Radia, & Harrison, 2013). Patient 
history may often reveal an unaccountable decrease in qual-
ity of life from fatigue and other diverse symptoms.

CONSTITuTIONAL SYMPTOMS COMMONLY fOuND IN MPD/MPN

 n Fatigue
 n Itching
 n Night sweats
 n Bone pain

 n Fevers/chills
 n Weight loss
 n Spleen pain

MPD, myeloproliferative disorders; MPN, myeloproliferative neoplasms.

Thrombotic pathology may be a presenting sign prompt-
ing a review of blood counts and finding of a proliferative 
disorder. One analysis of large selected studies showed that 
prevalence rates for major thrombosis, at time of diagnosis, 
range from approximately 34% to 39% for PV and 10% 
to 29% for ET. Arterial thrombotic events were more fre-
quent than venous events. In both PV and ET, advanced 
age and history of thrombosis are independent predictors 
of recurrent thrombosis. In addition, leukocytosis, but not 
thrombocytosis, has been identified as a potential risk fac-
tor for thrombosis in both diseases (Vannucchi et al., 2009). 
Constitutional symptoms are always a red flag for hema-
tologic and/or oncologic problems and should prompt a 
thorough hands-on clinical and laboratory investigation. A 
focused review of systems, family medical history, and occu-
pational exposures provide useful baseline of information.

COMMON PhYSICAL fINDINGS IN MPDs

 n Pallor (except in PV)
 n Facial plethora and palmar erythema (in PV)
 n Pruritis (increased after warm shower or bath)
 n Petechiae/ecchymosis/bleeding (MF from decreased PLT)
 n  Signs of arterial and venous thrombosis (DVT, MI, CVA, GI, or 
renal infarct)

 n Hepatosplenomegaly
 n Abdominal pain
 n  Left upper quadrant pain or referred left shoulder pain (splenic 
infarct or perisplenitis)

 n Arthropathy (increased cell production /breakdown/urecemia)

CVA, cerebral vascular accident; DVT, deep vein thrombosis; GI, gastrointesti-
nal; MF, myelofibrosis; MI, myocardial infarction; PLT, platelets; PV, polycythe-
mia vera.
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assistance such as in inflammation, iron deficiency, or 
treatment for infection. If chronic circumstances will 
keep the PLT count high over time and there are other 
considerations elevating thrombotic risk, antiplatelet 
therapy such as aspirin may be used.

CAuSES Of PRIMARY ThROMBOCYTOSIS

 n Essential thrombocythemia
 n Polycythemia vera
 n Chronic myeloid leukemia

 n Acute leukemia
 n Myelodysplastic syndrome
 n  Myelofibrosis with myeloid 
metaplasia

COMMON CAuSES Of REACTIvE ThROMBOCYTOSIS 
(SECONDARY)

 n Infection/inflammation
 n Tissue damage
 n Blood loss
 n Splenectomy

 n Hemolytic anemia
 n Malignancy
 n Rebound thrombocytosis
 n Renal disorders

 n DIAGNOSTIC STuDIES

 n Bone marrow aspirate and trephine core biopsy: 
Bone marrow morphology analysis is central in iden-
tifying various subtypes of myeloid neoplasms. Bone 
marrow biopsy may confirm a suspected diagnosis 
by excluding reactive conditions or serous atrophy. 
Marrow evaluation generally increases diagnostic 
accuracy and helps in refining the IPSS in MDSs. 
Other important findings relative to prognosis and 
treatment are the presence of aggregates or clusters 
of immature myeloid precursor cells such as myelo-
blasts and promyelocytes. Bone marrow biopsy is the 
only means of identifying and quantifying reticulin 
fibrosis in the marrow microenvironment. Aspirate 
can be difficult or impossible to obtain with extensive 
MF and analysis of the core with reticulin staining is 
important to secure the diagnosis. Serial evaluations 
can help analyze disease progression and/or treat-
ment efficacy.

 n Immunohistochemical staining (IHS): Utilizes anti-
bodies that react with antigens present in tissue and 
thus identifies particular cell types found to be com-
mon in particular cancerous cells.

 n Flow cytometry: A laser-based technology used in cell 
identification.

 n Cytogenetic studies: Molecular cytogenetic testing, 
otherwise known as fluorescence in situ hybridiza-
tion (FISH), may be utilized to address specific, 
focused clinical questions and is provided for a vari-
ety of clinical applications, including the assessment 
of both constitutional and acquired chromosomal 
aberrations. FISH testing is a method by which an 
assessment is made for the presence, absence, relative 
positioning, and/or the copy number of specific DNA 
segments by fluorescence microscopy.

basophilia, are rarer but are included in the myelo-
proliferative spectrum of disorders. WBC elevation 
that is without family history, lacking infectious/
inflammatory causes, and without any other known 
source should prompt a consultation with a hema-
tologist. WBC elevations associated with other cell-
line increases in a myeloproliferative process have a 
higher risk for thrombotic complications, so delays in 
diagnosis should be avoided. PCPs should outline the 
considerations and testing done prior to the hematol-
ogy consultation.

 n Red blood cell (RBC): If the red cell line is elevated, 
the main goal is to determine if the erythrocytosis is 
PV or not, as there are therapeutic considerations 
based on the risk level. Length of time and trend 
of the elevation should be assessed. Causes for sec-
ondary polycythemia can be congenital or acquired. 
Acquired polycythemia may be erythropoietin (EPO) 
mediated where elevated EPO levels have been stimu-
lated by a physiological process. Chronic lung disease 
with a chronic reduction in oxygen will stimulate 
elevated EPO secretion and may induce erythro-
cytosis. The elevation will be more marked with 
increased volume of smoking. The presence of an 
EPO-secreting tumor causing high EPO levels is rare, 
but in this scenario, the erythrocytosis will not be 
hypoxia driven. Any physiological state that creates a 
lower oxygen environment, such as carbon monoxide 
inhalation, smoking, sleep apnea, and living or train-
ing at high altitudes, may lead to EPO production 
increase. Consider occupational exposure in poorly 
ventilated areas: auto-repair garages, discharge of 
CO2 fire extinguishers prior to refilling, or portable 
and home-heating systems. Checking an EPO level 
and a carboxyhemoglobin level may narrow diagnos-
tic considerations. Patients who are body builders or 
distance competitive runners may not be forthcom-
ing about EPO “doping” or use of androgens because 
of regulatory standards in the competitive sport-
ing world. Additionally, some athletes may train in 
high altitudes to purposefully stimulate higher RBC 
production. Therapeutic testosterone replacement 
may contribute to RBC production particularly if 
testosterone levels become high. JAK2V617F muta-
tion testing has a very high sensitivity and specificity 
(approaching 100%) for detecting PV, but mutation 
testing is expensive and may require a hematolo-
gist’s order in any given institution. If PV or other 
myeloproliferative diagnosis is likely, a bone marrow 
biopsy will be encouraged to obtain baseline informa-
tion on cytogenetics and level of fibrosis in the mar-
row microenvironment.

 n Platelets (PLTs): As with other cell-line investigation, 
alternative diagnoses to a MPD should be considered. 
There are a number of etiologies for an elevated PLT 
count, many of which are reactive. Reactive thrombo-
cytosis is not always associated with an increased risk 
for either bleeding or thrombosis. Reactive throm-
bocytosis should subside when the cause is brought 
under control, either naturally or with therapeutic 
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symptoms are prominent. (For more guidance, see 
www.cancer.org/cancer/leukemia-chronicmyeloidcml/
detailedguide/)

ET and PV are staged according to risk category and treat-
ment considerations are aligned with level of risk. The 
principal risks of essential thrombocythemia include throm-
bosis, major hemorrhage, and conversion to leukemia or 
MF. The principal risks of PV are thrombosis, postprolif-
erative MF, and transformation to acute leukemia. Risk fac-
tors for thrombosis in the setting of PV include age, the use 
and rate of phlebotomies, and a prior history of thrombosis 
(Vannucchi et al., 2009).

 n TREATMENT OPTIONS, EXPECTED 
OuTCOMES, AND COMPREhENSIvE 
MANAGEMENT

Types of Treatment in MPDs

Many different approaches and treatments are available 
in MPD or MDS. Approaches are particular to the type 
of disorder and unique elements of the individual patient 
that include age and comorbidities. Comorbidities such as a 
metabolic or major organ disorder will substantially add to 
risks or complications, so good primary care management 
is essential to achieve the best outcomes. Although these 
disorders may have a slowly progressive course evolving 
over many years, smoking, alcohol, obesity, poor medica-
tion adherence, and cardiac dysrhythmias can create risk 
for thrombotic complications. When discovered early (often 
incidentally in a routine blood count), high cell counts may 
be managed medically to reduce cell populations, prevent 
complications, and thereby reduce morbidity. Some chronic 
blood disorders do not pose an immediate risk to life and 
health, so a “wait and watch” approach may be favorable 
to early initiation of a chemotherapeutic treatment.

The incidence of MPDs increases as people age, though 
some of these disorders may not create a life-threatening 
problem if thrombotic risk is reduced. MPDs and MDSs 
also have an increased incidence (over the average popula-
tion) of progressive evolution and transformation to acute 
leukemia. These more active states require a higher degree 
of medical and specialty management and carry a much 
poorer prognosis. In such circumstances, the long-term rela-
tionships developed in primary care will be important to 
good end-of-life management and palliative support.

Patients with ET or PV may have a normal or close 
to normal lifespan with risk-related management. Elderly 
patients can benefit from some treatments that are fairly 
well tolerated in a wide age range, prolonging longevity 
as well as quality of life. An allogenic stem cell transplant 
may be reserved for the middle-aged and younger popula-
tions with better performance status and physical fitness. 
By example, historically, CML had poor prognosis, with a 
median survival of approximately 3 to 6 years. Frontline 

MOLECuLAR TESTING

BCR-ABL A genetic joining of two genes (t9;22) found 
almost exclusively in chronic myeloid 
leukemia and rare cases of acute lymphoid 
leukemia. This proto-oncogene functions 
to increase cellular proliferation and/or 
decreased apoptosis.

JAK2V617F A mutation found in more than 90% of cases 
of PV and approximately 50% of cases of ET 
and primary myelofibrosis.

MPL mutations Mutations in a protein that is found in some 
cases of ET.

C-KIT D816V A small mutation found in most cases of 
mastocytosis with diagnostic and prognostic 
implications. While the systemic mastocytosis 
patients who do not harbor this mutation 
do respond well to tyrosine kinase inhibitors 
(TKIs), the patients positive for D816V are in 
general fully or partially resistant to TKIs.

FIP1L1-PDGFR A genetic joining of two genes found in some 
cases of hypereosinophilia and associated 
with how the disease responds to treat-
ment. For example, all imatinib-treated 
FIP1L1-PDGFRA positive CEL patients achieve 
hematological and cytogenetic remission, 
and the majority of patients also achieve a 
molecular remission with the fusion gene no 
longer detectable in blood, even by the most 
sensitive polymerase chain reacition (PCR) 
techniques (Havelange & Demoulin, 2013).

 n Staging: Per the National Cancer Institute, there is no 
classic tumor–node–metastasis (TNM) staging system 
for MPDs. Because each MPD has its own unique set 
of pathogenesis, responsiveness to treatment, and 
risk factors, treatment is based on each particular 
disorder.

CML does not have a stage such as is used in solid tumor 
evaluation. Instead, CML is divided into phases of activity.

 n Chronic phase: Blood and bone marrow aspirate 
samples contain <10% blast cells. Symptoms such as 
fatigue are mild if present at all. Most patients are diag-
nosed in this phase. Elevations in counts and symptoms 
prompting treatment may lead to TKI therapy, and 
disease is usually favorably responsive to treatment.

 n Accelerated phase: Blood and bone marrow aspi-
rate samples contain >10% but <20% blast cells. 
Basophils are at or >20% of total WBC population. 
Elevated WBC count is not responsive to therapy. 
Extreme levels of thrombocytosis or thrombocyto-
penia are not felt to be related to treatment. New 
chromosomal changes have occurred. Symptomatic 
patients (with constitutional symptoms) may experi-
ence fever, chills, illness, fatigue, and weight loss.

 n Blast phase: Blood and bone marrow aspirate samples 
contain >20% blast cells. Blast cells often spread to tis-
sue and organs beyond the bone marrow. Constitutional 

http://www.cancer.org/cancer/leukemia-chronicmyeloidcml/detailedguide/
http://www.cancer.org/cancer/leukemia-chronicmyeloidcml/detailedguide/
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The general types of approaches that may be used in 
various MPDs are:

 n Watchful waiting
 n Apheresis
 n Transfusion therapy
 n Phlebotomy
 n Chemotherapy/drug/biotherapy/targeted therapy
 n Radiation
 n Surgery
 n High-dose chemotherapy and stem cell transplant
 n Clinical trials
 n Palliative support

MPDs in pregnancy or in prepregnancy planning should 
be managed in a multidisciplinary milieu that stresses open 
communication between hematology, high-risk pregnancy 
obstetricians, and pediatricians. Women with ET carry-
ing the JAK2V617F mutation had a twofold higher risk of 
developing complications than patients without the muta-
tion. Because essential thrombocythemia is more prevalent 
in women, primary caregivers (including internists, hema-
tologists, and obstetricians) should be familiar with issues 
surrounding pregnancy in ET and their management (Tefferi 
& Passamonti, 2009).

Patient decision making may be brought to the PCP as 
well as the hematology clinic. Patients may ask for validation 
or further discussion in their treatment choices. The follow-
ing points provide a useful awareness in such discussions:

 n Ascertain the patient’s understanding of the disease 
process and treatment.

 n Many chemotherapy approaches historically used in 
cancer therapy have a toxicity profile that may impair 
quality of life without any added survival advantage 
for early use. This may be the basis of a “wait and 
watch” approach.

 n Patients may be anxious to “do something” as soon 
as possible after diagnosis is made and will want 
to understand the known data on early versus later 
treatment. Hematologists discuss with the patient the 
option to monitor until cell counts add to risk and/
or symptoms become problematic to health and func-
tion. When cell counts are adding to risks and the 
disease is in a stage of progression, treatment choices 
should be reviewed.

 n A patient’s age, performance status, and resources to 
access treatment will often factor into mutual treat-
ment planning. By example, active treatment with 
azacitadine for advancing and symptomatic MDS 
may cost (at the time of this printing) $60,000 to 
$90,000 over the course of 10 cycles. Likewise, treat-
ment for MF with ruxolitinib, costs $7,000 per month 
or $84,000 per year for insured patients.

 n Pharmaceutical manufacturers often will provide 
financial assistance programs for the uninsured and 
to assist with copayments. Patients with the fewest 
resources may actually get a higher level of financial 
assistance, whereas insured individuals may not be 
able to afford the copayments for these expensive 
medications.

treatment historically included allogenic stem cell trans-
plant or interferon-alpha, with which many side effects 
and complications arose. In the modern paradigm of treat-
ment, CML is now considered an indolent disorder with a 
relatively excellent prognosis, and median survivals may be 
>25 years. Imatinib is now the frontline treatment rather 
than allogenic stem cell transplant, and there are successive 
TKI drugs in the same class as imatinib to provide second- 
and third-line options. Hematologic prescriptions such as 
hydroxyurea, anegrelide, imatinib, nilotinib, and ruxoli-
tinib exhibit actions that affect the treated myeloprolifera-
tive patient in primary care; consequently, some familiarity 
with these medications is useful. Goals should be examined 
at the outset of treatment and periodically through time as 
the disease process and patient needs evolve.

Patients who have undergone treatment for long periods 
may eventually experience resistance to their current course 
of treatment and a resurgence of their more active disease 
state. When first- and second-line approaches are no longer 
efficacious and remaining options are unavailable, discus-
sion of entering a clinical trial may be offered by the hema-
tologist. The process of consenting for clinical trials will 
delineate the purpose of the study and the risks and benefits 
that the patient may experience.

Through clinical trials, important work has been advanced 
in treating MDS and MPDs. Another proliferative disorder, 
MF, may present de novo without prior known pathology, or 
a postproliferative MF may develop after a period of PV and/
or ET. Survival is more severely compromised for patients 
with MF. Reticulin fibrosis in the marrow structure causes 
bone marrow failure and leads to progressive cell-line com-
promise or pancytopenia in the MF population. Research 
has been instrumental in identifying pathways of clonal 
proliferation and can help identify the possibility of more 
“targeted” approaches to proliferative disease. One example 
of a targeted therapy is “Jakafi” or ruxolitinib, approved 
by the U.S. Food and Drug Administration in November 
2011. Ruxolitinib targets the main problem caused by the 
JAK mutation, a deregulation of cytokine and growth fac-
tor signal transduction that leads to progressive fibrosis in 
the bone marrow microenvironment. Ruxolitinib is the first 
drug to have a significant interventional impact on the forma-
tion of MF and meaningfully add to survival in MF patients. 
Targeted approaches with inhibition of particular pathways 
hold hope of improving treatments over chemotherapy 
options. Research has been and will continue to be critical in 
the development of improved management strategies.

When managing patients in primary care who have 
MPDs, there are general financial considerations to keep in 
mind. Patients may not be adherent to plans of care or may 
not have financial resources to purchase medications. Lack 
of consistent treatment can add to risk of complications. 
Where adherence is an issue, defining the barriers and help-
ing the patient to social service support may ameliorate the 
problem. Hematology and oncology nurse case managers 
are often familiar with means of financial support offered by 
pharmaceutical companies for medically indigent patients 
in need of expensive chemotherapeutic or biologic agents.
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 n Alcohol consumption can have additive marrow sup-
pression effects.

 n Chronic illness or inflammation could decrease RBC 
production in addition to the intended effects of sup-
pression or cytoreductive treatment.

 n A patient may not have funds for medication but not 
tell the provider, and this fact will be missed unless 
regular lab monitoring provides the telltale changes in 
blood counts from lack of consistent therapy.

Elderly patients may forget some doses, so the usual lab 
markers for therapeutic response will not be consistent.

Phlebotomies may be performed by technicians in a 
clinic setting, or by the local Red Cross, who will continue 
to follow a phlebotomy schedule as written. Parameters 
should be written for hemoglobin, hematocrit, and iron 
indices to prevent overphlebotomizing.

Remote management of blood counts (patients getting 
care with another provider) depends on patient understand-
ing and ownership of their treatment process. Patients who 
miss appointments for blood draws are at risk for develop-
ing low counts before detection can correct the problem.

Radiation therapy may be used in cases of symptom-
atic or massive splenic enlargement or to reduce areas of 
EMH. Primary myelofibrosis or postproliferative MF may 
eventually present with splenomegaly, which poses sig-
nificant alterations in quality of life. Radiation may be an 
alternative therapy when surgical splenectomy is not an 
option and previous treatment has not been successful in 
reducing hypersplenism. Using medications such as HU is 
the simplest approach to reducing splenomegaly, yet achiev-
ing symptomatic response without undue myelosuppression 
is challenging. Risks of radiation therapy must be carefully 
weighed, as pancytopenias can be induced by radiation and 
lead to significant morbidity or mortality. The effects of 
radiation in reduction of spleen size are transient but for 
a period of time may improve quality of life by reducing 
abdominal pain and shortness of breath (Mesa, 2009).

Medications Used in Myeloproliferative 
or Myelodysplastic Disorders

A holistic approach to the patient with a hematologic dis-
order includes consideration of the disease and treatment 
impact on general physiologic function. Adding medica-
tions to a treatment regimen in primary care should be con-
sidered in light of how it may affect current treatment for 
the MPD. In general, open communication with the patient 
and hematology specialist is important. Questions on the 
safety of adding drugs to the patient’s regimen may also be 
addressed effectively with the oncology pharmacist.

Although the focus of this chapter is primarily on 
chronic conditions, some medications for AML are included 
to inform clinicians in cases of transformation. A PCP must 
question whether the patient is facing alterations in immune 
function, bone marrow suppression, or other major organ 
system challenges. Chemotherapy, biotherapy, or radiation 
therapy can add to risks of infectious disease, major organ 
function, bleeding, and slow wound healing. Preventive 

 n Treatment costs include not only the costs of medica-
tion, but also regular laboratory monitoring, specialty 
visits, time taken from work, expense of travel, and 
management of side effects. Confronted with such 
costs, some patients may not be able to afford even a 
fraction of the total costs of care and must make alter-
native choices. Social service assessment and counsel-
ing can be critical in overcoming barriers to care.

Phlebotomy and cytoreductive treatment may be used in 
cases of PV to reduce RBC volume and thereby reduce risk 
for thrombosis. MPDs may increase the risk of thrombus for-
mation, with high cell counts creating high viscosity and a 
sludge-like circulatory flow. Additional factors such as smok-
ing, hormone therapy, sedentary lifestyle, or postsurgical sta-
tus may increase the thrombotic risk already present in the 
MPD state. An acquired cardiac dysrhythmia such as atrial 
fibrillation in the setting of PV or ET may lead to thrombo-
sis. To mitigate thrombotic risk, good hydration, physical 
activity, and antiplatelet or other anticoagulation treatment 
will usually be recommended. Low-risk patients with PV are 
often treated with a regular schedule of phlebotomy and daily 
low-dose aspirin. Each patient will settle into a somewhat pre-
dictable pattern of phlebotomy needs but continue to require 
monitoring. Higher-risk patients may be offered cytoreduc-
tive treatment with hydroxyurea (HU), an antimetabolite that 
prevents DNA synthesis by inhibiting the enzyme ribonucleo-
side reductase (Passamonti, 2012). HU is a bone marrow sup-
pressant. Over time, HU dosing and/or phlebotomy rates may 
change based on a change in the bone marrow production. A 
proliferative disorder may transform to an acute leukemia or 
progress to a postproliferative MF with pronounced reduc-
tions in marrow function. Consequently, having HU doses or 
phlebotomy appointments continually renewed in primary 
care without medical oversight is contraindicated. Patients 
in these situations have suddenly presented to emergency 
departments with severe bone marrow suppression and need 
for transfusion support when bone marrow or medication 
changes led to a difference in the marrow production rate. 
States such as renal failure, inflammatory conditions, and 
advancing alcoholism can add to cellular production changes.

Examples of Problems in Management Using 
Myelosuppresion Agents or Phlebotomy

 n Renal failure can lead to problems clearing HU, with 
a subsequent increase in blood level of the drug, con-
tinued worsening of renal failure, and an increasing 
impact on marrow production.

 n Anegrelide is used in the treatment of ET for cyto-
reduction if HU has not been effective. This drug 
appears to be associated with a more rapid develop-
ment of MF, anemia, and major organ system side 
effects, so it is often not used as a first-line choice. 
Elders may find the symptom of dizziness more prob-
lematic with anegrelide use.

 n If the patient has a rheumatoid arthropathy or plaque 
psoriasis diagnosis, methotrexate could be prescribed, 
causing an additive bone marrow suppression effect.
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a capillary leak syndrome from cytokine release with dif-
ferentiating  promyelocytes.

 Anthracyclines ( daunorubicin,  idarubicin,  doxyrubicin) 
are used in numerous  cancer-treatment protocols and are one 
of the most effective chemotherapy agents.  Daunorubicin 
and  idarubicin may be used with    ATRA to improve out-
comes with   APL. Anthracycline-based  therapy is used in 
acute lymphoid and myeloid  leukemias.  Anthracyclines kill 
 cells by inhibiting   DNA replication and repair, and inhibit-
ing   RNA protein synthesis.

The major dose-limiting concern with anthracycline-
based  therapy is  cardiotoxicity, which may present as   EKG 
changes, arrhythmias,  cardiomyopathy, and heart failure. 
Baseline and periodic evaluations of   EKG and echocardio-
 grams are required. Cumulative lifetime dose is monitored 
and the  drug stopped prior to reaching this level. Long-term   
survival after chemotherapy increases the risk for develop-
ing  cardiotoxicity over time, even years after  treatment.

 Azacitadine and  decitabine are  hypomethylating agents 
that interfere with the  methylation of   DNA and   RNA and 
thereby create  cytotoxicity in the abnormal cell population. 
These drugs are used in  treatment of   MDS and    CMML.

care includes immunizations that may have administration 
parameters when chemotherapy or immune compromise 
affects a patient. Live vaccines may be contraindicated in 
some circumstances of  immunocompromise.

Some chemotherapy can cause pulmonary fi brosis or 
other respiratory symptoms. Where changes in pulmonary 
function occur in the  oncology patient, a low threshold of 
suspicion should prompt communication with the prescrib-
ing oncologist. Additionally, steroids are often used in con-
junction with other medications and have numerous  side 
effects such as elevated   blood glucose, hypertension, weight 
gain, insomnia, irritability, and acne.

Some medications often utilized in MPDs and  myelo-
dyplastic disorders are listed here, along with the most major 
 problems associated with their use. This is not an exhaustive 
or exclusive listing of medications or  side effects in   MDS or 
   MPDs. Rather, the listing is a reminder that serious morbidities 
associated with chemotherapy may fi rst come to the attention 
of PCPs, thus requiring clinical action and good communica-
tion with the patient’s specialist. If a patient in   primary care is 
also concurrently receiving  treatment for an    MPD, consider a 
thorough review of the condition and  treatment to understand 
how the patient may be affected in the   primary care setting.

Arsenic trioxide may be used in  acute  promyelocytic 
leukemia (  APL) as a second-line  drug  treatment when dis-
ease advances after fi rst-line  treatment. Arsenic biochemi-
cal actions are not completely understood, but it does cause 
damage to the   APL fusion protein, induce apoptosis, and 
suppress proliferation of   APL  cells.

The major concern in use of arsenic in  treatment of   APL 
is    APL differentiation syndrome, the symptoms of which 
may include fever, weight gain, shortness of breath, labored 
breathing, chest pain, or cough. Cardiac QT prolongation is 
also a risk with  arsenic trioxide use.

 All-trans retinoic acid (   ATRA or  tretinoin) is to be used 
in   APL as a fi rst-line  drug ( daunorubicin and  cytarabine 
have historically been used in   APL).   ATRA is a derivative 
of  vitamin A and unlike other forms of chemotherapy does 
not directly kill  leukemic  cells. The retinoic acid allows the 
immature  promyelocytes to terminally differentiate and this 
allows the malignant  cells then to undergo a spontaneous 
apoptosis. Coupled with  antracycline chemotherapy,    ATRA 
can be very effective.

 The major concern with using    ATRA in  treatment of 
  APL is    APL differentiation syndrome, the symptoms of 
which may include fever, weight gain, edema, shortness 
of breath, labored breathing, chest pain, or cough. A sus-
pected mechanism for the    APL differentiation syndrome is 

A few chemotherapy medications can prolong the 
 cardiac   QT interval and/or otherwise create cardiac 
compromise. Be cautious with the addition of 
prescription medication that could create additive 
  QT prolongation; a pharmacist should be able to 
provide guidance. 

 C L I N I C A L  W A R N I N G :!

 The major concern with use of  hypomethylating 
agents is  myelosuppression creating  neutropenia, 
anemia, and/or thrombocytopenia. Infections, bleed-
ing, and symptomatic low red cell counts are possible. 
 Myelosuppression can recede as the disease responds 
to the  treatment effects.  GI, constitutional, and mus-
culoskeletal symptoms can also be prominent.

 C L I N I C A L  W A R N I N G :!

 Imatinib,  desatinib, and  nilotinib are TKIs. TKIs prevent 
phosphate groups from being transferred, causing  cellular 
communication and reproduction to be  reduced in cancer-
ous  cells. This promotes apoptosis or natural cell death. 
  TKIs also work against the formation and growth of new 
  blood vessels, which are needed in tumor growth. This class 
of drugs is a useful  treatment for many  cancer types and is 
the front-line  therapy in chronic phase    CML.

The major concerns with use of TKIs are bone marrow 
suppression, anemia,  neutropenia, and thrombocytopenia 
(all grades). Additionally, and importantly,  cardiotoxic 
effects such as prolonged   QT interval, arrhythmias, palpi-
tations, pericardial effusions, myocardial ischemia,  myo-
cardial infarction, and  congestive heart failure (   CHF) are 
possible. Sudden death has been reported with use of    TKIs. 
Fluid retention is not uncommon and may contribute to 
the    CHF and pericardial effusion  adverse events (  AE). 
Baseline and periodic cardiac function monitoring is nec-
essary. As well, weight, fl uid, and electrolytes should be 
monitored regularly. Adding medications to the patient’s 
profi le should be done with caution and consideration of 
additive   QT prolongation effects. There are many sources 
discussing drugs that may prolong the   QT interval and 
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be under the close supervision and regular monitoring of an 
oncologist/ hematologist.

 Ruxolitinib is a   Janus- associated kinase (JAK) inhibi-
tor, which was approved for use in   MF and   postprolif-
erative   MF in  November 2011.   JAK1 and    JAK2 mediate 
the signaling of a number of cytokines and growth fac-
tors that are important for  hematopoiesis and immune 
function.

A major concerns with the use of   ruxolitinib is bone mar-
row suppression, with thrombocytopenia and anemia more 
common than  neutropenia. Dose modifi cations or trans-
fusions of RBCs and/or PLTs may be required. Frequent 
monitoring of   blood counts is required. Serious bacte-
rial,  mycobacterial, fungal, and viral infections may occur. 
 Progressive  multifocal leukoencephalopathy (   PML) has been 
reported with   ruxolitinib  treatment as in other conditions and 
treatments, which can suppress the immune system allowing 
for the John Cunningham (JC) virus to become activated.

HU is an  antimetabolite inhibiting  deoxynucleotide syn-
thesis affecting cell growth and proliferation in    MPDs. HU 
can have a palliative effect of reducing the  hypersplenism 
associated with    MPD.

thus increase risk for torsade de pointes, a potentially fatal 
arrhythmia.

 Cyclophosphamide is an  antineoplastic agent related 
chemically to nitrogen mustards. It interferes with   DNA 
in tumor  cells and prevents replication. It is commonly 
used for a variety of  cancer types, both solid tumors 
and hematological  neoplasms. Of the    MPDs,  acute 
 myelogenous or  monocytic  leukemia may respond to 
  cyclophosphamide.

A major concern in the use of   cyclophosphamide, 
whether used as a single agent or with other agents, in  treat-
ment of  cancer is the risk for  secondary  cancer develop-
ment, such as myeloid or lymphoid  leukemia, sometimes 
years after the  drug has been stopped. Most commonly, it 
causes signifi cant bone marrow and immune suppression 
with  leukopenia,  neutropenia, anemia, and thrombocytope-
nia. Sterility, fetal harm,  cardiotoxicity, and hemorrhagic 
cystitis are major concerns. Nausea, vomiting, and alopecia 
commonly occur as well.

 Lenalidamide and thalidomide are  immunomodulatory 
drugs that have an  antitumor and  anti-angiogenesis activity. 
The  microenviroment supporting tumor growth is affected 
and tumor cell apoptosis occurs. Suppression of tumor 
necrosis  factor-alpha in  monocytes has also been observed. 
 Lenalidamide has been used to treat low- or  intermediate-
1-risk   MDS associated with an isolated deletion 5q  cytogenetic 
abnormality. Thalidomide,  lenalidomide, or  pomalidomide 
have been used in the  treatment of primary   MF.

 C L I N I C A L  W A R N I N G :!
The major concern with use of HU is the poten-
tial for transformation to a  secondary  cancer or 
 leukemia. Data from several trials over the past 40 
years suggest little of a conspiratorial role  of  HU 
monotherapy but increased potential for  leukemic 
evolution when the  drug is combined with other 
 cytotoxics (   Gotlib,  2011).  Live virus vaccines should 
not be used with HU. Bone marrow suppression can 
occur and regular monitoring should occur, with 
dosage adjustment as needed. An increase in    mean 
corpuscular volume (MCV) is often present related 
to the increase in hemoglobin F production. This will 
not be related to a decrease in  B12 or  folate levels.

 C L I N I C A L  W A R N I N G :!
    A major concern in the use of these  immunomodula-
tory agents is severe  teratogenicity that may cause 
birth defects. Stringent counseling and documenta-
tion are required for patients to enter into the use 
of this medication group. Venous  thromboembolic 
event risk is elevated and  treatment with this class 
of drugs should involve consideration of this risk and 
prophylaxis.  Stevens–Johnson syndrome is a rare but 
potentially lethal severe  cutaneous reaction, which 
can occur with this  drug class.  The clinician should 
have a high degree of suspicion for rashes, desqua-
mation, or unexplained mucosal or conjunctival signs 
developing in patients receiving this class of  drug.

 Cytarabine is an  antimetabolite that acts through the 
inhibition of   DNA polymerase. Thus, it blocks cell repli-
cation in part by killing  cells undergoing   DNA synthe-
sis.  Cytarabine may be used in  conjuction with other 
drugs for induction  treatment of  acute myeloid  leukemia, 
 acute  lymphocytic  leukemia, and    CML in an advanced 
phase.

The major concern related to use of  cytarabine is severe 
bone marrow suppression with  leukopenia, thrombocyto-
penia, and anemia. Severe  reduction of immune response 
can be life threatening. Patients receiving  cytarabine must 

  Anegrelide belongs to the  antimetabolite class of 
drugs, but its mechanism of action is not well defi ned. 
 Antimetabolites interfere with   DNA production and  there-
fore interrupt cell production and proliferation.  Anegrelide 
is primarily  used for  cyto reduction in   ET.

Major concerns in the use of  anegrelide include bone 
marrow suppression and cardiovascular effects, includ-
ing congestive heart failure (CHF),  cardiomyopathy,   MI, 
and arrhythmias. Interstitial  lung disease has occurred. 
Headache and dizziness are not uncommon and may lead 
patients to  reduce or stop  treatment. Elderly patients  who 
tend to have a higher incidence of BP and cardiovascular 
morbidities do not appear in many cases to tolerate  ane-
grelide as well as HU. Bone marrow suppression can occur 
and regular monitoring should occur, with dosage adjust-
ment as needed.

 Vincristine is a mitotic inhibitor, which affects the 
assembly of microtubule structures in all rapidly dividing 
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cell types. It can  therefore affect all dividing  cells and par-
ticularly has an impact upon the GI tract and causes bone 
marrow suppression.

The primary concern with the use of   vincristine is 
that it has caused death when used  intrathecally. In 
usual usage,   vincristine causes bone marrow suppression 
and related complications. Toxicities are manifested as 
neuromuscular complications and should be promptly 
addressed with the patient’s oncologist. Renal  problems 
due to high levels of uric acid have been reported due to 
 hyperuricemia  (Cancer Alliance for  Research,  Education 
and  Survivorship, 2013;  Global   RPh, 2013;  National 
Cancer Institute, 2013).

 Supportive Care

Patients with m  yeloproliferative or m   yelodysplastic disor-
ders have many diverse presentations and courses of their 
illness. Needs will vary both individually and over time 
within each disorder. Medical decisions to transfuse either 
R  BCs or PLTs will be dependent on rate of declining cell 
counts, whether the patient is actively bleeding, and whether 
there are symptoms affecting quality of life. C omorbid dis-
ease exacerbation may occur with advancing M  PD or M  DS. 
General transfusion guidelines may be used and adjusted for 
each unique situation. By example, PLT transfusions may be 
indicated at a level of 10,000 to 20,000, but i f the patient is 
not actively bleeding, close monitoring and supportive care 
may be appropriate.

 Referral Poi nts and Cli nical Warnings

The   primary care clinician may be the fi rst to discover 
a clinical suspicion for an    MPD and start the diagnostic 
process that leads to referral. However, once the  diag-
nosis is made and initially addressed through  hema-
tology, the PCP will continue to follow the patient, 
often for years, for health screenings, preventive care, 
and chronic disease management. Changes in health 
often evolve slowly over time in patients with MPD 
and    myelodysplastic disorders. However, there are, 
at times, urgent changes requiring immediate atten-
tion. The   se pr oblematic changes can be related to the 
specifi c disorder and/or the  treatment related to the 
disorder. The points listed here are not exhaustive or 
exclusive, but are possible issues that may arise and 
may require timely specialized intervention. Urgent 
intervention for manifestations of    MPD or   MDS com-
plications may temporize a situation allowing for a 
change of  treatment and management. The course of 
the disorder may not ultimately be altered, but adjust-
ments in  treatment may give the patient more time 
and comfort.

 n   MPDs carry an increased risk of transforma-
tion to    AML and would be heralded by a 
 circulating blast cell increase noted in the 
   CBC differential. Blast counts that may have 
been stable for a period of time but are 
now advancing quickly may be accompa-
nied by worsening cell lines, constitutional 
symptoms, bruising, bleeding, and fatigue. 
Immediate referral to  hematology for 
 re staging and management is indicated.

 n  Hyperviscosity syndrome (   HVS) may occur 
in   MPD from elevated cell numbers increas-
ing the viscosity of circulating  blood. The 
 hypoperfusion state can cause  multisystem 
failures. Most prominent manifestations can 
be cardiovascular, respiratory, and  neurologic 
defi cits.   HVS can occur as well in  myeloma or 
  Waldenstrom macroglobulinemia, with an 
overproliferation of large immunoglobulin 
“M”  cells. High cell counts in any circulating 
cell line should prompt suspicion for  high vis-
cosity and should be dealt with emergently. 
 Plasmapheresis,  leukapheresis,   platelet-
pheresis, or  phlebotomy may be considered 
depending on the cause of  hyperviscosity 
(  Adams,  Baker,  Lopez, &  Spencer, 2009).

 n  MF can lead to EMH production in sites such 
as the   paraspinal thorax, liver, and spleen. 
Enlarging  hematopoietic tissues may cause 
a mass effect, compression, pain, and failure 
of major systems. Enlarging abdominal girth, 
increasing shortness of breath, and positional 
or continual abdominal pain may prompt sus-
picion for an enlarging mass related to   MF. 
 Post proliferative   MF may occur over time

 Referral Poi nts and Cli nical Warnings (continued)

 in patients with   MPDs, and these patients 
may have massive  splenomegaly or other 
EMH-generated masses as well. Hematology 
management should be sought, as chemo-
therapy, surgical, or radiation options may be 
considered  (  Mesa, 2009; Ünsal e t al., 2013).

 n M astocytosis involves the release of p ro-
infl ammatory and v asoactive mediators, 
which can overwhelm the patient. A spec-
trum of symptoms may present with urgency: 
p ruritis, fl ushing, nausea, vomiting, abdomi-
nal pain, vascular instability, and/or anaphy-
laxis. Urgent support and management may 
be required. M astocytosis is an M  PD (may 
present in several variations) and may pres-
ent with anemia, thrombocytopenia, and/
or l eukocytosis. Additionally, h epatomegaly, 
s plenomegaly, and u rticaria are common.

M PDs can present with cell over- or underproduction 
p roblems with bleeding, t hrombosis, anemia, and 
immune compromise, any of which may precipitate 
urgent support requirements. Supportive care needs 
are common as the disease progresses.

(continued)
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The c onnect ive t  iss ue dise   ase  s, also called collagen vascular 
diseases (C  V), are a group of multisystem diseases. They 
include, but are not limited to, systemic lupus erythemato-
sus (SLE), Sjögren’s syndrome (SS), systemic sclerosis (SSc), 
rheumatoid arthritis (RA), Raynaud’s   pheno menon, and 
the vascu   litide s. These ar e autoimmun  e dis   eases character-
ized by patholo  gic changes in the blood vessels and con-
nective tissues. The basic cause of the defective immunity is 
unc ertain but most likely involves an interaction between an 
immune system made susceptible either from genetic or epi-
genetic risks and environmental factors and/or pathogenic 
agents.

Diagnosing these diseases defi nitively can be diffi cult 
because diagnosis is often made by fulfi lling specifi c crite-
ria and not by a  single lab test. The American College of 
Rheum atology has developed criteria for many of the CV 
diseases. The    diagnosis is made by a com bination of a com-
prehensi  ve history, exami nation, and laboratory profi le. 
In som e cases, these diseases may overlap, adding further 
complexity to accurate diagnosis. However, in many of the 
connective tissue disorders, the  combination of affected 
target orga  ns may offer a clue as to diagnosis, such as in 
SSc, where it may be the combination of skin fi  ndings and 
Raynaud’s p   henomenon; or in SLE, where it may be con sti-
tutional featur  es, arthralgias, and hair l   oss. Many of the CV 
diseases have musculoskel etal involvement as an important 
and com  mon feature.

The  treatment of the connective tissue diseases relies on 
a combination  of corticosteroid s and other immunosup-
pressive medications. Through knowledge of the common 
and the unique clinical features, immunologic mechanisms, 
organ involvement, and the response to treatment, provid-
ers can have a better understanding of the connecti ve tissue 
diseases.

The provider–patient relationship is ess ential with any 
disease. Given t he multisystem nature of the connective tis-
sue disorders, almost any organ may be affected. Provi  ders 
need to treat the disease, but they must also understand 
the impact of the disease on the patient and the family as 
a whole. Patients need to be educated about sequelae and 
prognosis. Depending on the severity of the disease, co n-
nective tissue disorders affect every aspect of life, including 

p  lanning and raising a family, employment, and even ability 
to perform the activities of daily living. Ongoing counseling 
must occur, and is often the role of the primary provider. 
National organizations such as the Lupus Foundatio n of 
America may be able to provide patient-centered    informa-
tion along wi th contacts for local support groups.

 n SyStemiC luPuS erythematoSuS

SLE is the second most common of the connective  tissue  
diseases. It   is a multisystem disease with a wide  variety of 
clinical manifestations, ranging from a benign, easily treated 
disease with a rash and arthritis to a life-threatening illness 
with progressive nephritis o r central nervo us system dam-
age. Like many CV diseases, SLE is characte rized by exacer-
bations and remi  ssions.

anatom  y, Physiology, and Pathology

SLE is characterized by excessive autoanti body product ion, 
immune co  mplex formation, and immunologically medi-
ated tissue injury. The pathologic fi ndings of SLE occur 
throughout the body and are manifested by infl ammation 
and    blood vessel abnormalities.

SLE presents with various histologic fi ndings, some of 
which are pat  hognomonic, whereas others  are not at all spe-
cifi c. The pathology  of the kidney has been studied exten-
sively because renal lesions are very common and one of 
the major causes of morbidity. Up to 60% of people with 
SLE are diagnosed with lupus nephritis, which can lead to 
signifi can   t illness and even deat   h (Lee, Woo, Choi, Ji, & 
Song, 2010). The kidney in SLE displays varyi n g deg rees 
  of infl  ammat ion, either segmental or gl   obal, increased 
mesangial cells and matrix, cellular proliferation, basement 
membran e abnormalities, and immune complex deposition. 
Skin lesions in SLE show infl ammation and degeneration 
at the dermal–epidermal junct   ion; the complement com-
ponents and immunoglobu lins (IgMs) at this junction ca n 
be demons trated in a ban d-like pattern by    immunofl uores-
cence microscopy, which is the basis  for the lupus band te st. 
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Concentric periarterial fibrosis or onion-skin changes in 
the spleen are considered pathognomonic for SLE (Rao & 
Bowman, 2013).

Epidemiology

The prevalence of SLE varies throughout the world. Its prev-
alence in the United States has been estimated in the range 
of 15 to 50 per 100,000. It is more prevalent in women 
(female/male ratio of 9:1), particularly those in their repro-
ductive years. The disease may affect as many as 1 in 1,000 
young women. Initial presentation is usually between the 
first and fourth decade. Approximately 10% of SLE patients 
present after the age of 60 years. The prognosis for men and 
children with SLE is less favorable than for women. SLE 
that begins after the age of 60 years (in both sexes) tends to 
have a more benign course.

In the United States, SLE is more common among 
African Americans and Hispanics than Whites. The aver-
age incidence in the United States is 25.5 per 1 million 
population for White females and 75.4 per 1 million for 
African American females. In the United States, survival 
rates of 95% at 5 years are obtainable. Patients with SLE 
have a bimodal mortality curve. Those dying within the first 
5 years typically die from either their lupus or consequent 
infections. Those dying later are more prone to cardiovascu-
lar events (Urowitz & Gladman, 2000).

African American patients with SLE have also been 
shown to have anti-Smith (antiSm) antibody and antiri-
bonucleoprotein (antiRNP) antibody, discoid skin lesions, 
renal disease, and serositis more commonly (Ward, 2004) 
and are considered to have a poorer prognosis than White 
patients. White patients with <12th-grade education, and 
consequently a lower socioeconomic status, do not do as 
well as those with higher levels of education. Lower socio-
economic status in African Americans is associated with 
greater all-cause mortality; however, under-assignment of 
mortality due to SLE has hampered accurate conclusions 
about the impact in this group of patients (Ward, 2004).

Diagnostic Criteria

In 2012, the Systemic Lupus International Collaborating 
Clinic (SLICC) group published a revised criteria list that 
improved diagnostic sensitivity (Petri et al., 2012). This 
list was divided into clinical and immunologic parameters 
and a patient would be classified with SLE if four criteria 
were present with at least one clinical and one immunologic 
parameter. A patient can also be classified as having SLE if 
there was a renal biopsy compatible with lupus nephritis 
and either a positive antinuclear antibody (ANA) or dsDNA 
was present (Table 36.1).

History and Physical Examination

The most important part of the examination of the patient 
suspected of having SLE is the history. The patient must be 
asked about systemic symptoms such as fever, malaise, and 

weight loss; musculoskeletal complaints such as arthritis 
and arthralgia, myalgias; cardiopulmonary complaints such 
as chest pain and shortness of breath; cutaneous lesions 
including alopecia, rash, photosensitivity, and oral or nasal 
ulcers; and nervous system complaints such as headaches 
and migraines, psychosis, depression, and seizures. In 
essence, the criteria list should be used as a framework to 
conduct the history. The family history is very important 
because 10% to 15% of patients have a first-degree relative 
with SLE and 18% to 22% of patients have a relative with 
SLE (Rao & Bowman, 2013).

The examination of the patient should not be limited 
to the skin or the musculoskeletal system; attention should 
also be paid to other organ systems for possible involve-
ment. The examination should begin with vital signs, 
including temperature, respirations, pulse, blood pressure, 
and weight. Weight loss is often noted through serial evalu-
ations. The skin (including mucosal surfaces), hair, and 
scalp are usually examined first and a thorough pulmonary, 
cardiac, and neurological examination is required.

 n Musculoskeletal features: Arthralgia or arthritis is 
a presenting manifestation of 95% of patients with 
SLE. The acute arthritis may involve any joint, but 
typically involves the small joints of the hands, wrists, 
and knees. It is characteristically episodic, oligoartic-
ular, and migratory; unlike RA, it is rarely destruc-
tive. Joint line tenderness, at a minimum of 2 joints 
and 30 minutes of morning stiffness, is sufficient to 

ANA, antinuclear antibody; anti-dsDNA, anti-double-stranded DNA; SLE, sys-
temic lupus erythematosus; SLICC, Systemic Lupus International Collaborating 
Clinic.
Source: Adapted from Petri et al., 2012.

CliniCal Criteria

 1. Acute cutaneous lupus
 2. Chronic cutaneous lupus
 3. Oral or nasal ulcers
 4. nonscarring alopecia
 5. Synovitis (arthritis)
 6. Serositis (pleural/pericardial pain)
 7.  Renal—urine protein-to-creatinine ratio or red blood cell casts
 8. neurologic (seizures/psychosis)
 9. Hemolytic anemia
10.  Leukopenia (4,000/mm3 at least once) or lymphopenia  

(<1,000/mm3 at least once)
11. thrombocytopenia (<100,000/mm3) at least once

immunologiC Criteria

 1. AnA level above laboratory reference range
 2.  Anti-dsDnA antibody level above laboratory reference range.
 3. Anti-Sm: presence of antibody to Sm nuclear antigen
 4. Antiphospholipid antibody positivity.
 5. Low complement (low C3, low C4, low CH50)
 6.  Direct Coombs’s test in the absence of hemolytic anemia.

note: Criteria are cumulative and need not be present concurrently.

taBle 36.1 SliCC Classification Criteria for Sle 2012
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fulfill the arthritis criteria in the new SLICC criteria 
(Table 36.1). Myalgia and generalized muscle ten-
derness occur frequently during exacerbations of the 
disease and are observed in up to 80% of patients. 
Tendinitis is also common and can result in tendon 
rupture.

 n Cutaneous manifestations: Skin lesions can be divided 
into acute and chronic lesions. The classic “butter-
fly” malar rash over the cheeks and the bridge of 
the nose is an acute lesion. It is present for days to 
weeks and is nonblanching and often pruritic or pain-
ful. Commonly precipitated by sunlight exposure, it 
occurs in only one third of SLE patients. A patchy 
rash on the upper trunk and sun-exposed areas (pho-
tosensitivity) is more common. Subcutaneous lupus 
erythematosus refers to a cutaneous lesion that is 
nonscarring, papulosquamous, or annular (or both), 
and has LE-specific histopathology. It is present on 
the trunk, limbs, face, and palms. Most patients with 
this type of rash have antibodies to the Ro (SS-A) 
antigen. Discoid lesions are chronic lesions charac-
terized by follicular plugging, atrophy, scaling, telan-
gectasias, and erythema. Some patients simply have 
discoid lupus and may not have evidence of systemic 
lupus and are typically ANA negative.

 n Renal disease: Clinically, renal disease is reported in 
about 50% of patients during the first year of the clini-
cal diagnosis of SLE. Although most patients have some 
renal lesions, severe renal disease that leads to death 
or the need for renal transplant occurs in only a small 
percentage (15%–20%) of patients. A renal biopsy 
provides the most reliable information about the sever-
ity of renal involvement. In general, the more severe 
the glomerular inflammation, the worse the prognosis 
(Markowitz & D’Agati, 2007; Weening et al., 2004).

 n Neuropsychiatric manifestations (NPSLE): Neuro-
logic manifestations of SLE are present in many SLE 
patients at some point during the course of their dis-
ease and can affect both the central and peripheral 
nervous system. Symptoms may include seizures, 
strokes, frank psychosis, cognitive dysfunction, asep-
tic meningitis, polyneuropathy, and (in 1%) periph-
eral sensorimotor neuropathy. Cognitive impairment 
may be seen in up to 20% to 30% of lupus patients. 
Tension and migraines may be present but are not 
necessarily more frequent than in the general popula-
tion. Nonsteroidal anti-inflammatory drugs (NSAIDs) 
are a frequent cause of aseptic meningitis in lupus 
patients.

 n Cardiopulmonary manifestations: Although pericar-
ditis is clinically present in up to 25% of patients, 
pericardial lesions are found in 60% to 80% of 
the cases at autopsy. Pericardial effusions rarely 
lead to tamponade. The physical examination may 
reveal a pericardial friction rub, and an electrocar-
diogram may reveal ST elevations in the precordial 
leads. Pleuritic pain is a common occurrence in up 
to 60% of patients but is not necessarily associated 
with a pleural effusion. Pleural effusions generally are 
bilateral and may be seen in almost 50% of patients. 

Interstitial lung disease is infrequent and usually mild. 
However, lupus pneumonitis, although rare, can be 
catastrophic, occurring with active extrapulmonary 
lupus and high dsDNA titers.

Diagnostic Studies

ANA is a general term used to describe any autoantibodies 
directed against a component of the nucleus; they are present 
in many diseases. The detection of an ANA is a sensitive but 
not very specific screening test for SLE. ANAs occur in 95% 
of SLE patients. The degree of positivity of the ANAs is diag-
nostically important but not predictive of disease activity.

The principal tests used to follow lupus nephritis are 
blood urea nitrogen, creatinine, spot protein/creatinine 
ratio, or a 24-hour urine for protein, urinary sediment, C3, 
C4, and anti-dsDNA antibody. Nearly all patients with clin-
ically important renal disease have microscopic urine find-
ings. The finding of cellular casts, especially red cell casts, is 
indicative of active nephritis.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

SElf-CarE ManagEMEnT

Although it is impossible to prevent the onset of SLE, 
prevention of exacerbations may be possible. Avoidance 
of exacerbating factors may help reduce the number and 
severity of flare-ups; these factors include sun exposure, 
injuries, insufficient rest, emotional crises, and medication 
cessation. Abruptly stopping medications, particularly large 
doses of corticosteroids, may even be fatal. Patients must be 
counseled about these factors. Several authors have impli-
cated stress as a factor that can induce or exacerbate SLE. 
Different stress reduction techniques, such as biofeedback, 
visual imagery, and acupuncture, could be considered.

General therapeutic considerations must always include 
rest and exercise. Rest is important in the treatment of 
fatigue secondary to SLE both in active periods and during 
remissions. Exercises that strengthen muscles and improve 
endurance while avoiding undue stress on the affected 
joints, such as aquatic therapy, are recommended.

The impact of the disease on the family must be dis-
cussed. Patients are often young women who have chil-
dren or are planning to have children. Other issues include 
women who want their own biological children but are 
unable to maintain a pregnancy because of recurrent spon-
taneous abortions, or are advised not to become pregnant 
due to the teratogenicity of certain immunosuppressive 
medications. Patients need to understand their disease and 
participate in their care. In addition to avoiding the exac-
erbating factors, they must be reminded that SLE is mul-
tisystemic. All health providers, including dentists, should 
be informed about their disease. Patients may learn more 
about SLE from the Arthritis Foundation (see the list of 
resources in the section “Community Resources” at the end 
of this chapter).
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MEDICaTIOn rEgIMEn

NSAIDs are used in CV diseases. They do provide mild 
anti-inflammatory and analgesic effects and are help-
ful adjuncts for use in patients with minor manifestations 
such as arthralgias, fevers, and serositis. These medications 
should not be used in patients with renal disease and should 
be avoided in patients with known coronary artery disease. 
Complications of NSAID use are more common in SLE 
patients than in patients with nonrheumatic diseases, and 
may include aseptic meningitis and headaches.

Antimalarial drugs, especially hydroxychloroquine, 
are considered background therapy for all patients with 
lupus. They are effective nonsteroidal drugs for many 
patients with non-organ-threatening lupus, and even those 
with lupus nephritis benefit from the addition of hydroxy-
chloroquine to their immunosuppressive regimen (Hahn 
et al., 2012).

These drugs are most effective for the treatment of cuta-
neous lesions, arthritis and arthralgia, fatigue, and serositis. 
Chloroquine tends to be more effective than hydroxychlo-
roquine but because of potential toxicity is not the first 
choice. The chloroquines and atabrine are effective in 1 to 
2 months, with peak activity in some patients not seen for 
up to 4 months. Generalized gastrointestinal and musculo-
skeletal complaints may occur, but they are reversible and 
often minor. The chloroquines can cause retinal damage; 
however, retinal damage has not been reported in patients 
 taking recommended doses, hydroxychloroquine 6.5 mg/kg,  
who undergo ophthalmologic examinations every 6 to  
12 months.

Corticosteroids are potent anti-inflammatory and immu-
nosuppressive medications and are a mainstay of treatment 
of both minor and major manifestations. Daily oral dosing 
of 1 mg/kg is used in most patients with active disease. With 
severe disease, such as severe nephritis, high-dose intrave-
nous pulse therapy may be warranted. The most commonly 
used corticosteroid preparations are prednisone and methyl-
prednisolone. However, side effects such as hyperglycemia, 
hypertension, edema, premature cataracts, osteoporosis, 
depression and psychosis, gastric irritation, and predisposi-
tion to infections make it imperative to use the lowest dose 
possible. The ACR has published guidelines on the evalua-
tion and treatment of glucocorticoid-induced osteoporosis 
(Grossman et al., 2010).

The use of cytotoxic or immunosuppressive drugs such 
as cyclophosphamide, mycophenolate mofetil, and azathio-
prine are typically used in the lupus nephritis patients. Recent 
studies have shown that mycophenolate mofetil is equivalent 
to cyclophosphamide, with less toxicity, and is preferred in 
African American patients. Treatment guidelines in lupus 
nephritis were reviewed in a comprehensive article (Hahn et 
al., 2012). Controlled trials have demonstrated the superior-
ity of using cytotoxic drugs plus corticosteroids over the use 
of corticosteroids alone in lupus nephritis.

In 2011, belimumab, a human monoclonal antibody 
that binds B-lymphocyte stimulator, was introduced as the 
first new treatment for SLE since hydroxychloroquine. This 
medication is given parentally and is useful for patients 

whose lupus cannot be controlled with traditional thera-
pies, especially if high-dose steroids have been used with 
diminishing effect.

Summary of Clinical Concerns

Early warnings that may indicate a flare-up of SLE include 
any increase in the symptoms listed in Table 36.1. Fever or 
chills should always alert the clinician to the possibility of an 
infection source, as these patients are immunocompromised. 
If a patient is still having flare-ups while taking oral corticoste-
roid therapy, a consultation with a specialist is recommended. 
SLE is potentially fatal, so uncertainty about the diagnosis and 
management should prompt a referral to a rheumatologist.

A positive test for ANA does not necessarily mean the 
patient has SLE. A positive ANA has a specificity for SLE 
of 65% and a negative test for ANA makes the diagnosis 
of SLE extremely unlikely. The symptoms of SLE may be 
vague. At times, constitutional symptoms, arthralgias, and 
a rash may be the only manifestations. The key to diagnosis 
is a comprehensive history and careful physical examination 
(Amissah-Arthur & Gordon, 2010; Rao & Bowman, 2013; 
Yildirim-Toruner & Diamond, 2011).

 n Sjögren’S Syndrome

SS (sicca syndrome) is a slowly progressive inflammatory 
autoimmune disease affecting primarily the salivary and lac-
rimal glands. In the absence of other autoimmune diseases, 
the syndrome is classified as primary Sjögren’s syndrome 
(pSS). It is considered secondary SS when it accompa-
nies another connective tissue disease such as RA, SLE, 
or SSc (Gomes et al., 2012; Kallenberg, Vissink, Kroese, 
Abdulahad, & Bootsma, 2011).

anatomy, Physiology, and Pathology

The histopathologic hallmark of SS is focal lymphocytic 
infiltration of the salivary glands, lacrimal glands, or extra-
glandular organs without structural destruction. These foci 
range from small foci to diffuse lesions and the extent of 
inflammation in a biopsy specimen is established by a focus 
score. At least 1 foci/4 mm2 of tissue is considered a positive 
test. The biopsy is usually taken from a minor salivary gland 
on the inside of the lower lip by an oral surgeon (Vitali, 
Palombi, & Cataleta, 2010).

Epidemiology

SS occurs primarily in women, with a mean age of onset 
between 45 and 55 years, with a female/male ratio of 9:1. 
The prevalence in the general population is estimated 
to be between 0.1% and 0.6% per the 2002 American-
European Consensus criteria. The disease affects approxi-
mately 30% of patients with RA (Bowman, Ibrahim, 
Holmes, Hamburger, & Ainsworth, 2004; Crowson et al., 
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2011; Misterska-Skora, Sebastian, Dziegiel, Sebastian, & 
Wiland, 2013).

Diagnostic Criteria

In 2012, a classification was proposed by the American 
College of Rheumatology based on the expert consensus of 
the Sjögrens International Collaborative Clinical Alliance 
Cohort. Simply, SS will be diagnosed when two of the fol-
lowing three criteria are met:

1. Positive SS-A or SS-B or positive rheumatoid factor 
(RF) and a ANA ≥1:320

2. Labial salivary gland biopsy with focus score ≥1
3. Keratoconjunctivitis sicca with ocular staining score ≥3 

(Huang et al., 2013; Shiboski et al., 2012)

History and Physical Examination

It is important to obtain a history of oral and ocular com-
plaints. The patient should be asked about abnormalities of 
taste or smell, adherence of food to the buccal mucous mem-
branes, difficulty chewing or swallowing, difficulty wearing 
dentures, and frequent ingestion of fluids. Ocular symptoms 
include a burning sensation, decreased tearing, a sensation 
of sand in the eyes, or redness. The provider should also 
inquire about any prior episodes of parotid enlargement. 
On physical examination, there may be dryness of the buc-
cal mucous membranes and lips and fissuring of the tongue. 
The normal pool of saliva under the tongue, visible when 
the tongue is elevated, is not present. Lesions such as oral 
candidiasis may be noted; it occurs with increased frequency 
in these patients.

Gross inspection of the eyes may be unrevealing. 
Therefore, a referral to an ophthalmologist is often neces-
sary so that more objective evidence of keratoconjunctivitis 
sicca can be obtained. Staining with fluorescein and lissa-
mine green and then examining the cornea and conjunctiva 
with the use of a slit lamp should provide objective evi-
dence of damage, usually the presence of small, superficial 
erosions.

Primary SS is typically more difficult to diagnose 
than secondary SS and the average lag time between ini-
tial symptoms and diagnosis in primary SS was 6.5 years. 
Approximately half of all SS patients have parotid gland 
enlargement, often recurrent and asymmetrical and some-
times accompanied by fever, tenderness, or erythema. 
Salivary gland enlargement is not pathognomonic of SS. 
Salivary insufficiency can be very distressing to patients. 
Patients may require frequent ingestion of liquids, mainly 
at mealtime and at night, and experience difficulty chewing 
and swallowing dry foods.

Abnormalities of taste and smell may also occur. 
Primary SS may involve many different organ systems. 
Musculoskeletal complaints are the most common, either 
arthralgias or arthritis, and patients may have renal involve-
ment manifested as a distal renal tubular acidosis. Additional 
manifestations include autoimmune hepatitis or primary 

biliary cirrhosis (2%–4%), interstitial lung disease, and skin 
or vaginal dryness. Decreased vaginal secretions lead to vag-
inal and vulvar irritation and itching, decreased resistance 
to vaginal infections, and dyspareunia. Involvement of the 
gastrointestinal glands results in dysphagia and atrophic 
gastritis (Nikolov & Illei, 2009).

Disease Course

Although it is impossible to prevent the development of 
SS, patients need to be educated about the complications 
of SS and the increased risks of developing other diseases. 
(For more information on self-care resources, see the 
“Community Resources” section at the end of this chap-
ter.) Pregnant women who have SS should be tested for 
antibodies to SS-A. The presence of anti-SS-A antibodies 
is associated with congenital heart block, transient throm-
bocytopenia, and rashes in newborns (neonatal lupus syn-
drome). In addition, the estimated risk that a patient with 
SS will develop malignant lymphoma is 43.8 times that of 
the general population (Misterska-Skora et al., 2013).

Diagnostic Studies

There are many laboratory aids for the diagnosis of SS. A 
complete blood count often shows anemia of chronic dis-
ease. Leukopenia has been reported in one third of patients 
with primary SS. Acute-phase reactants such as the erythro-
cyte sedimentation rate (ESR) and C-reactive protein (CRP) 
are elevated in most patients with primary SS.

Other laboratory studies may heighten suspicion of SS, 
although none are specific. Elevated serum IgM levels are 
present in half of the patients. ANAs are present in approxi-
mately 65% of patients. Positivity for RFs is present in 90% 
of patients. Low C3 and C4 levels were associated with 
extraglandular disease manifestation and the development 
of lymphoma. In addition, up to one fourth of patients will 
have thyroid disease and antithyroid antibodies.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

TEaCHIng anD SElf-CarE

The management of patients with SS should focus on 
improving sicca symptoms and treating associated disorders. 
It is important to avoid treating patients with SS with medi-
cations such as antihistamines, cyclic antidepressants, or 
other anticholinergic drugs that inhibit glandular secretion. 
Alcohol and smoking should also be avoided. However, the 
most important aspect of therapeutic management is regular 
outpatient care by the primary care provider, ophthalmolo-
gist, rheumatologist, and dentist.

Frequent dental visits are advisable. Regular and fre-
quent brushing with a soft-bristled toothbrush and fluoride 
toothpaste and the use of dental floss, oral fluoride gels, 
and mouthwashes that do not contain alcohol are strongly 
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advocated for dental caries prophylaxis. Sugarless gum or 
candies that contain xylitol should be used to stimulate 
saliva production. Avoiding caffeine-containing products is 
also helpful. Over-the-counter products that contain xylitol, 
carboxymethyl cellulose, or hydroxyethyl cellulose may act 
as saliva substitutes.

Several over-the-counter and prescription tear substi-
tutes are available for treating keratoconjunctivitis sicca. 
For patients with sensitivity to the preservatives, preser-
vative-free solutions are available. Repeated instillation 
of drops may be necessary to control symptoms. A high-
viscosity tear substitute may provide more comfort but can 
cause blurred vision. Lacriserts, a solid form of artificial 
tears that dissolve slowly when the eye is closed, may be 
useful at night. Cyclosporine drops (Restasis) modulate the 
immune system’s negative effect on tear production from 
the lacrimal glands. These drops are not tear substitutes 
and do not work immediately, but usually become effec-
tive within the first month. This can be combined with tear 
substitutes to reduce any burning that may be associated 
initially (Moerman, Bootsma, Kroese, & Vissink, 2013; Ng 
& Isenberg, 2008).

If corneal ulceration is present, referral to an ophthal-
mologist is necessary. Topical corticosteroids are generally 
avoided because corneal thinning and subsequent perfora-
tion may occur. Xerostomia may be difficult to treat and 
requires a multifaceted approach. Several saliva substi-
tutes are available, but they provide only temporary relief. 
Increasing water intake is an effective way of eliminating 
the symptoms. Sugarless gum or candy may promote sali-
vary flow through masticatory stimulation. In addition, 
pilocarpine (5 mg t.i.d.) or cervimeline (30 mg t.i.d.) may 
be of benefit for both oral and ocular complaints. It is 
important to recognize chronic erythematous candidiasis in 
these patients, who will need to be treated with antifungals 
(fluconazole).

Nasal and oral dryness can be treated with a humidi-
fier in both the patient’s house and office. Vaginal dryness 
may be treated by frequent applications of saline soaks or 
Replens. Lubricants are recommended for sexual activity. 
Skin dryness is managed with over-the-counter emollients 
and moisturizers. Postmenopausal estrogen replacement 
therapy may also be beneficial (Haldorsen, Bjelland, Bolstad, 
Jonsson, & Brun, 2011).

MEDICaTIOn rEgIMEn

Treatment regimens are aimed at alleviating the symptoms 
of the disease, not at treating the disease itself. Methotrexate, 
hydroxychloroquine, and most recently rituximab have 
been employed depending on the severity of the organ sys-
tem involvement. The management of RA or other associ-
ated disorders is not altered by the presence of SS. NSAID 
therapy may be useful for alleviating myalgias and arthral-
gia or arthritis. Hydroxychloroquine (Plaquenil), 400 mg/d, 
has been associated with improvement in energy level and 
joint and muscle pain, but no change in sicca symptoms 
(Rihl, Ulbricht, Schmidt, & White, 2009).

Summary of Clinical Concerns

SS is usually not a life-threatening illness, but is extremely 
annoying and disabling. Symptoms are usually alleviated by 
the recommendations mentioned previously. If the patient 
is still symptomatic, however, advice from or referral to a 
rheumatologist or ophthalmologist is warranted and may 
be needed to help control concomitant disease.

Making the patient comfortable is the mainstay of 
treatment. Although symptoms are bothersome, patients 
are often reluctant to mention them to the provider, espe-
cially those related to vaginal dryness and sexual activity. 
The provider should inquire about symptoms in a nonjudg-
mental, compassionate fashion. Many of the treatments are 
self-initiated and do not require prescriptions, but patients 
need to know their options, and be made aware pf safety 
considerations. Evaluation for associated connective tissue 
diseases such as RA and lupus is essential. There is a small 
but real risk for B-cell lymphomas. Diuretics and anticholin-
ergic medications should be avoided secondary to decreased 
tears and saliva.

 n SyStemiC SCleroSiS

SSc is a connective tissue disease characterized by autoim-
munity, thickening, and fibrosis of the skin and internal 
organs along with widespread damage to the microvascu-
lature. Musculoskeletal manifestations and distinctive inter-
nal organ involvement, notably of the gastrointestinal tract, 
lungs, heart, and kidneys, may be present.

anatomy, Physiology, and Pathology

The primary pathologic feature of scleroderma consists of 
an obliterative vasculopathy of the small arteries and arteri-
oles. Although inflammation is present early in the course, 
later lesions appear devoid of inflammation. This oblitera-
tive vasculopathy has critical impact on the function of the 
lungs, kidneys, myocardium, and gastrointestinal tract. The 
skin shows infiltration by collagen, fibronectin, and other 
macromolecules with consequent destruction of secondary 
skin structures, hair follicles, and sweat glands (Moore & 
DeSabtis, 2008).

Epidemiology

The incidence of SSc is 9 to 19 cases per million per year. 
The female-to-male ratio is approximately 3:1. The usual 
age at onset is between the third and fifth decade, with 80% 
of cases occurring between ages 20 and 60 years. African 
Americans tend to have earlier onset and increased risk, and 
are more likely to have diffuse SSc (dSSc). Patients with SSc 
are more often employed as laborers or in other less-skilled 
jobs and have larger ethanol intakes than control patients. 
Occupational exposures that may be related to development 
of SSc include polyvinyl chloride, coal and gold mining, and 
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silica dust exposure. Drugs such as bleomycin have been 
associated with SSc-like illnesses.

Although scleroderma occurs more often in females, 
males appear to have a poorer prognosis. African Americans 
are more likely to be Scl-70 positive or have antibodies to 
U3-RNP, both markers for poorer survival rates than a 
comparable group of White patients.

Diagnostic Criteria

In 2013, the American College of Rheumatology published 
a new set of classification criteria replacing the older 1980 
set. The new criteria offer better sensitivity and specificity 
and use a point system to confirm the diagnosis. In addi-
tion, this set allows for earlier diagnosis of disease and lim-
ited cutaneous systemic sclerosis (lcSSc). Patients may be 
classified as having SSc if they have a total score of ≥9 and 
do not have skin thickening sparing the fingers. Table 36.2 
describes the criteria.

History and Physical Examination

Raynaud’s phenomenon is the most common initial com-
plaint in both dcSSc and lcSSc. Typically, those patients des-
tined to develop dcSSc have a rapid onset of skin thickening, 
whereas those with lcSSc have a much more gradual onset of 
skin tightening over months to years. Many patients experi-
ence swollen digits as an initial mild inflammatory reaction. 
This is then followed by tightened skin. Pruritus, arthralgia, 
and fatigue are common early complaints (Clarke & Werth, 
2010).

The physical examination should focus on the organ 
systems that may be involved. The examination should 
begin with vital signs, as blood pressure changes may her-
ald renal crisis. Weight loss is often noted through serial 
evaluations. The skin, hair, and scalp are usually exam-
ined first. Bilateral symmetrical swelling of the fingers or 
hands may be seen early in the course of the disease. After 
several weeks to months, hard, thickened, indurated skin 
is seen in the digits, the dorsum of the hands, the face, and 
the trunk; this is pathognomonic for SSc. Loss of digital 
skin-fold over the dorsal interphalangeal (DIP) and proxi-
mal interphalangeal (PIP) joints may be an early clue. The 
provider should look for signs of Raynaud’s phenomenon, 
pitting of the distal finger pad, and abnormal nail capil-
laroscopy (see the “Raynaud’s Phenomenon” section). A 
thorough pulmonary and cardiac examination is required 
with attention to a loud P2 (Roberts-Thomson & Walker, 
2011).

SSc incorporates two syndromes that are clinically dif-
ferent at early and late stages in the disease course. A key 
difference is the lag between onset of Raynaud’s phenom-
enon and skin involvement. Limited scleroderma (lSSc) 
is typified by slowly progressing skin involvement which 
may not start for years following onset of Raynaud’s 
phenomenon. Internal organ involvement occurs with 
similar frequencies to that of diffuse scleroderma, but the 
onset of involvement is delayed for years. Clinical dif-
ferences between limited and diffuse disease are listed in  
Table 36.3.

Note: It was determined that skin thickening of the fingers extending proxi-
mal to the joints is sufficient for the patient to be classified as having SSc; if 
that is not present, seven additive items apply, with varying weights for each: 
skin thickening of the fingers, fingertip lesions, telangiectasia, abnormal nail-
fold capillaries, interstitial lung disease or pulmonary arterial hypertension, 
Raynaud’s phenomenon, and SSc-related autoantibodies.
MCP, metacarpophalangeal; SSc, systemic sclerosis.
Source: Adapted from Mangat, Conron, Gabbay, and Proudman, 2010; van 
den Hoogen et al., 2013.

taBle 36.2
the american College of rheumatology/
european league against rheumatism 
Criteria for the Classification of SSc

item SCore

Skin thickening of the fingers of both hands extending 
to the MCP joints

Skin thickening of the fingers; puffy fingers
Sclerodactyly
Fingertip lesions (count higher score), digital tip ulcers
Fingertip pitting scars
telangiectasia
Abnormal nail-fold capillaries
Pulmonary arterial hypertension
interstitial lung disease (maximum score 2) 
Raynaud’s phenomenon
SSc antibodies (maximum score 3): anticentromere, 

antitopoisomerase i, and anti-RnA polymerase iii

9 

2 
4
2
3
2
2
2 
2 

3
3

taBle 36.3
Clinical difference Between limited  
and diffuse Scleroderma

limited 
SCleroderma

diFFuSe 
SCleroderma

Organs commonly 
affected

Esophagus, 
small bowel, 
lungs

All systems 
involved

Pulmonary disease 
is the most 
common cause 
of death

tendon friction rubs 5% 70%

Arthralgias 90% 98%

Pulmonary 
hypertension

50% Rare

Duration of 
Raynaud’s phe-
nomenon before 
development of 
disease

Long Short

Anticentromere 
antibody

Up to 90% <5%

Anti-Scl-70 antibody 10% 30%
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Symptom Development and Progression

CUTanEOUS InVOlVEMEnT

Skin fibrosis occurs gradually as abnormal amounts of col-
lagen are deposited in the dermis. The skin of the face and 
neck is usually affected after involvement of the hands and 
fingers. The loss of skin folds and wrinkles causes a charac-
teristic mask-like, pinched face. The skin thickening limits 
the ability to open the mouth fully, impairing dental hygiene.

Skin thickening is usually accompanied by areas of 
hypo- and hyperpigmentation, particularly on the chest 
(called “salt-and-pepper” changes) and on the extremities. 
Fingertip ulcerations can result spontaneously from poor 
blood supply, trauma, or the development of subcutaneous 
calcifications that may intermittently extrude calcareous 
material. The ulcerations can become infected and require 
careful attention to prevent secondary infection. Later in the 
disease course, the skin may become atrophic and more pli-
able, causing what seems to be an improvement.

MUSCUlOSKElETal InVOlVEMEnT

Although skin tightening is responsible for joint immobil-
ity, independent arthralgia occurs in most patients. Later 
in the course of the disease, absorption of tufts of the distal 
terminal phalanges is common. Tendon friction rubs from 
fibrin deposition are also seen in advanced disease and are a 
marker for dcSSc. Myopathy may occur, affecting the prox-
imal muscles with varying degrees of weakness and atrophy.

gaSTrOInTESTInal InVOlVEMEnT

Involvement of the gastrointestinal tract is very common, 
with multiple manifestations including reflux, dysphagia, 
postprandial bloating, gastritis, diarrhea, constipation, and 
malabsorption. Due to abnormalities of the gastroesophageal 
sphincter, reflux of gastric acid is common. Barrett’s esopha-
gus can be seen as a consequence. Dysmotility or aperistalsis is 
common and may affect any part of the GI tract. Involvement 
of the small intestine may manifest as postprandial bloating, 
nausea and vomiting, and weight loss. Diarrhea may be pres-
ent because the intestinal hypomotility associated with SSc 
promotes bacterial overgrowth and may also result in malab-
sorption. Colonic dysmotility may cause constipation.

PUlMOnarY InVOlVEMEnT

Pulmonary disease is the leading cause of death. Patients 
with lSSc and having anticentromere ab are at greater risk of 
developing pulmonary artery hypertension (PAH). Early dis-
ease may be asymptomatic or present simply as a dry cough. 
Initial comprehensive evaluation of the SSc patient is essen-
tial. A chest x-ray and pulmonary function tests (PFTs) with 
carbon monoxide diffusing capacity (DLCO) should be part 
of the initial lung evaluation process. Loss of DLCO with 
otherwise normal PFTs may be a very early sign of PAH. 
More typically there is a restrictive pattern. Computerized 
axial tomography (CAT) scanning is more sensitive than a 

chest x-ray for detecting fibrosis; high-resolution CT scan-
ning is required to detect the “ground glass” pattern indica-
tive of an active alveolitis. PAH is an important cause of 
morbidity. In patients with suspected PAH, echocardiogram, 
cardiac catheterization, and ventilation/perfusion (V/Q) 
scans can be utilized for further investigation for heart fail-
ure and chronic pulmonary embolic disease (Steen, Denton, 
Pope, & Matacci-Cerinic, 2009).

CarDIaC InVOlVEMEnT

Cardiac involvement is now more frequently recognized, 
though clinical disease is not common. Cardiac involve-
ment results in myocardial fibrosis, ventricular hypertro-
phy, cardiac arrhythmias, and ischemia from small vessel 
disease. Pericardial effusions are not unusual, but are rarely 
symptomatic.

rEnal InVOlVEMEnT

Renal disease (scleroderma renal crisis, SRC) used to be the 
leading cause of death in patients with SSc. However, with 
the advent of angiotensin-converting enzyme (ACE) inhibi-
tors, the mortality from this condition has been dramati-
cally reduced over the 30-year period from 1972 to 2002. 
Mortality dropped from 42% to 6% (Steen & Medsger, 
2007). Early recognition and prompt institution of ACE 
inhibition, in hypertensive patients, along with other anti-
hypertensives, calcium channel blockers, and an avoidance 
of beta-blockers, are key to a favorable outcome, especially 
if normal blood pressure is achieved. SRC is more likely to 
be seen in males and within the first 4 years in patients with 
diffuse SSc (dSSc). The use of corticosteroids at doses 15 
mg or greater has also been linked to the development of 
SRC (Steen & Medsger, 2007). ACE inhibitors should not 
be used prophylactically in patients without hypertension.

Diagnostic Studies

Ninety percent of patients with SSc have serum ANAs. The 
specificities of some of these antibodies have been identified. 
Antitopoisomerase I (anti-Scl-70) antibodies are found in 20% 
to 50% of patients with dcSSc, whereas anticentromere anti-
bodies are more specific for lcSSc. They occur in more than 
50% of patients with lSScs as opposed to <5% of patients with 
SSc. All patients should have comprehensive baseline testing to 
assess the extent and severity of internal organ involvement.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

SElf-CarE anD COMPlEMEnTarY THEraPIES

As with all diseases, treatment starts by teaching patients 
about the disease and what they can do to prevent flare-
ups, progression, and complications. Rest and stress avoid-
ance are suggested. Other self-care regimens are noted in 
following subsections, based on the organ system involved.
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SYSTEMIC THEraPY

No single agent has been proven to be effective in the treat-
ment of SSc. Evaluation of therapy is difficult because of the 
relative rarity of the disease and the difficulty in running 
controlled clinical trials. Some patients have spontaneous 
(incomplete) remissions, but others have a rapid down-
hill course. Therefore, therapy is tailored toward specific 
therapy for the underlying disease process and the organ 
systems affected. The lack of a specific target molecule has 
hampered development. Immunosuppression with cyclo-
phosphamide in combination with glucocorticoids remains 
the key agent for treating the alveolitis seen in interstitial 
lung disease of dSSc. Randomized trials with methotrexate 
have shown superiority over placebo in treating the skin dis-
ease. Mycophenolate mofetil (MMF) has also been evalu-
ated in retrospective studies indicating a benefit in patients 
with diffuse systemic sclerosis. These patients appeared to 
have less fibrosis and improvement in their skin.

THEraPY aCCOrDIng TO Organ SYSTEM

Skin •  Care of intact skin is essential. Patients must be 
taught that immediate and appropriate care of bruises and 
small wounds can prevent the development of more severe 
skin ulcerations. Antibiotic ointments such as neosporin or 
bacitracin may be of benefit. In patients with Raynaud’s 
phenomenon (see the “Raynaud’s Phenomenon” section), 
preventive measures such as avoiding cold, quitting smok-
ing, and dressing warmly should be stressed. Dryness of the 
skin may be eased by frequent application of moisturizing 
agents such as lanolin-containing products.

Based on the disappointing results from multicenter dou-
ble-blind randomized trial, penicillamine can no longer be 
recommended for treatment of SSc (Clements et al., 1999). 
However, as noted, treatment of other organs (for example, 
pulmonary alveolitis) with immunosuppression has had ben-
eficial results for the skin. There is some support for the use of 
methotrexate for skin disease (Kowal-Bieleckal et al., 2009).

renal •  Pharmacologic therapy with ACE inhibitors is the 
preferred treatment for scleroderma renal crisis. Unlike ther-
apy with other antihypertensive medications such as hydral-
azine, these agents appear to help prevent the progression 
of renal disease. However, renal failure may develop despite 
adequate blood-pressure control, and dialysis may become 
necessary. Nephrectomy, with or without renal transplan-
tation, has been followed by rapid control of blood pres-
sure and in some cases by apparent improvement in the skin 
and internal organ involvement. Surgery may be required in 
patients with esophageal stricture formation or reflux that 
does not respond to medical therapy.

Pulmonary •  In contrast to the lack of therapies for the skin, 
patients with PAH can be offered various regimens depend-
ing on severity. Alveolitis has been treated with cyclophos-
phamide, both intravenous and oral, in combination with 
low-dose prednisone 10 mg daily. A randomized trial in 
2006 using oral cyclophosphamide for 1 year did show 

improvement in several parameters; however, in the ensuing 
12 months off of medication, benefits only persisted for 6 
months (Tashkin et al., 2006). Once interstitial fibrosis has 
occurred, there is usually little or no response to treatment. 
The general management of patients with pulmonary dis-
ease includes use of bronchodilators and smoking cessation.

Musculoskeletal •  Stretching exercises, local heat applica-
tions, and the use of NSAIDs may decrease arthralgia in 
patients with SSc. The patient should be encouraged to use 
these modalities at the onset of symptoms, before they are 
considered moderate to severe. NSAIDs should be avoided 
in all patients with CKD 3 and in those with recent cardiac 
stents or myocardial infarct. Treatment with systemic corti-
costeroids (prednisone 40–60 mg/d) is indicated in patients 
with myopathy characterized by weakness and elevated cre-
atine phosphokinase (CPK). Steroids must always be used 
with caution because of the increased risk of scleroderma 
renal crisis.

Occupational therapy is an important adjunct in the 
management of the patient with scleroderma. Active and 
passive range-of-motion exercises and the use of heat as a 
stimulant improve circulatory flow and impede the contrac-
tures caused by fibrotic skin and joints.

gastrointestinal •  Measures to reduce reflux should be tried, 
such as elevating the head of the bed, eating small, frequent 
meals, and avoiding food before going to bed. Patients may 
even self-medicate with antacids or over-the-counter hista-
mine blockers such as metaclopramide, which may be effec-
tive. Some patients may benefit from erythromycin, which 
has some prokinetic effects on esophageal hypomotility. 
Prescription medications such as proton pump inhibitors 
and histamine antagonists may also be of benefit. Therapy 
with tetracycline may reduce bacterial overgrowth and pre-
vent subsequent malabsorption.

Summary of Clinical Concerns

Therapy is tailored toward treatment of individual organ 
systems. Referrals should be made to the gastroenterologist 
for refractory cases and for endoscopies to rule out Barrett’s 
esophagus, to the pulmonologist for follow-up of lung dis-
ease, and to the rheumatologist for overall guidance about 
management.

Renal crisis must be considered when the patient devel-
ops malignant hypertension with acute oliguric renal failure. 
Renal crisis is rare in limited disease and occurs typically in 
early (<4 years after onset) diffuse disease. A blood smear 
shows microangiopathic hemolytic anemia, and urinalysis 
shows proteinuria and microscopic hematuria. The key to 
treatment is early detection and normalization of blood 
pressure.

When a patient with scleroderma appears wasted, the 
provider must consider malabsorption. Malabsorption 
is caused by small-bowel bacterial overgrowth and may 
be treatable with antibiotics. Skin tightening improves 
over time. However, improvement in established organ 
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dysfunction is very uncommon. Although Raynaud’s phe-
nomenon is very common (up to 90% of cases), scleroderma 
should not be excluded if it is absent.

Routine laboratory tests are normal in most patients 
with scleroderma, including the ESR. Cardiac, pulmonary, 
or renal involvement indicates a poor prognosis. Limited 
scleroderma, though generally milder, still can produce 
severe complications from esophageal disease and PAH.

 n rheumatoid arthritiS

RA is a chronic systemic autoimmune disease that occurs in 
1% of the adult population. It is characterized by inflam-
mation of the diarthrodial joints (movable joints lined with 
synovial membrane). Arthritis represents the major expres-
sion of the disease, although it is often accompanied by a 
variety of extra-articular manifestations, the most common 
of which is SS. Rheumatoid nodules and a normochromic 
normocytic anemia are also frequently seen (Alaaeddine, 
Okais, Ballane, & Baddoura, 2012; Clements, 2011).

anatomy, Physiology, and Pathology

Although the etiology of RA remains elusive, the combina-
tion of genetic predisposition and environmental or infec-
tious agents is still the focus of attention. Monozygotic twin 
studies show a concordance rate between 15% and 30%. 
Furthermore, there is an association between the human 
leukocyte antigen (HLA) DRB1 in Western European popu-
lation and increased risk and severity of disease. Cigarette 
smoking remains an important environmental trigger in 
patients who are HLA DRB1 positive. Infectious agents 
such as Escherichia coli, Epstein–Barr virus, and cyto-
megalovirus, and their biological products, have been sus-
pected of an etiologic role, but to date no unifying thesis 
has been elucidated. The newest agent to join this list is 
Porphyromonas gingivalis, an etiologic agent in periodontal 
disease (McInnes & Schett, 2011).

Once the RA cascade has been triggered, there is an 
influx of inflammatory cells along with consequent produc-
tion of cytokines and other molecular signals from the syn-
oviocyte population, which results in synovial hypertrophy, 
a hallmark feature of RA. The hypertrophied synovium, 
pannus, plays a key role in the destruction of the bone and 
articular cartilage along with recruited osteoclasts and 
chondrocytes.

Epidemiology

The overall prevalence of RA in the United States is approx-
imately 1%. The prevalence, however, appears to increase 
with age in both men and women. The highest known 
prevalence rates are in Native Americans, the Chippewa 
(5.3%), and the Pima (5.3%). Low prevalence rates of RA 
are reported in Asian populations. Prevalence rates for RA 
are similar in African American and White populations.

RA is two to three times more frequent in women than 
in men. It may begin at any age, but the peak onset is in the 
fourth and fifth decades of life. Patients older than 50 years 
at the onset of disease have a poorer prognosis than younger 
patients. Prognosis is better in men than women.

Diagnostic Criteria

RA classically is a chronic, symmetric polyarthritis with 
involvement of the hands and feet. The American College 
of Rheumatology and the European League Against 
Rheumatism classification criteria for RA are listed in 
Table 36.4.

History and Physical Examination

The history of a patient with RA includes pain and sym-
metrical swelling involving multiple joints. Any joint may 
be affected, but the joints most commonly involved are the 
metacarpophalangeal (MCP) joints of the hand, the PIPs of 
the hand, the foot metatarsophalangeal (MTP) joints, the 

ACPA, anti-citrullinated protein antibody; CRP, C-reactive protein; ESR, eryth-
rocyte sedimentation rate; RA, rheumatoid arthritis; RF, rheumatoid factor.
Source: A full explanation of the criteria is found in Aletaha et al., 2010.

taBle 36.4
the 2010 american College of 
rheumatology/european league against 
rheumatism

ClaSSiFiCation Criteria For ra

Score

target population (Who should be tested?): Patients who

1. Have at least one joint with definite clinical synovitis (swelling)
2. With the synovitis not better explained by another disease

Classification criteria for RA (score-based algorithm: add score of 
categories A–D; a score of ≥6/10 is needed for classification of a 
patient as having definite RA)

SCore
A. Joint involvement

 n  1 large joint 0
 n  2–10 large joints 1
 n    1–3 small joints (with or without involvement of  2 

 large joints)   
 n    4–10 small joints (with or without involvement of  3 

 large joints) 
 n  More than 10 joints (at least one small joint) 5

B. Serology (at least one test result is needed for classification)
 n  negative RF and negative ACPA 0
 n  Low-positive RF or low-positive ACPA 2
 n  High-positive RF or high-positive ACPA 3

C.  Acute-phase reactants (at least one test result is needed for  
 classification)

 n  normal CRP and normal ESR 0
 n  Abnormal CRP or abnormal ESR 1

D. Duration of symptoms
 n  Less than 6 weeks 0
 n  6 weeks or more 1
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wrists, the knees, and the elbows. A characteristic history 
also includes morning stiffness, which may last for several 
hours after arising.

Although RA is manifested primarily by joint involve-
ment, it is a systemic inflammatory disease. Most patients 
note constitutional symptoms such as fatigue and increased 
acute-phase reactants such as ESR or CRP. Rheumatoid 
nodules are commonly seen over pressure areas, typically 
the elbows. They are hard and attached to the underlying 
periosteal bone. Extra-articular organ involvement, includ-
ing normocytic normochromic anemia, interstitial lung dis-
ease, pleural effusions, pericarditis, small-vessel vasculitis, 
SS, and, rarely, Felty’s syndrome may be seen.

The American College of Rheumatology identified 
five types of joint abnormalities for recording on physical 
examination: swelling, tenderness, pain on motion, limited 
motion, and deformity. The primary changes associated 
with inflammation are tenderness and swelling for all joints 
except the shoulder and hip joints, in which pain on motion 
is a primary indicator of inflammation.

MCP involvement with the development of ulnar devi-
ation is a characteristic deformity of RA. PIP deformities 
in RA include the boutonniere deformity (PIP flexion and 
DIP hyperextension) and the swan-neck deformity (MCP 
flexion, PIP hyperextension, and DIP flexion). Synovitis at 
the PIPs can produce any of these deformities. In the wrist, 
ulnar styloid swelling and loss of wrist extension indicate 
early involvement. Synovitis usually affects the ulnar side 
and results in carpal supination–subluxation, leading to 
prominence of the distal ulna and extensor tendon rupture. 
In the foot, involvement of the MTP joints results in claw-
ing of the toes, with eventual dorsal dislocation of the MTP 
joints.

A general physical examination is indicated for all 
patients with RA. The physical examination should include 
a search for rheumatoid nodules on the extensor surfaces of 
the arms and legs, dry eyes and mouth associated with SS, 
splenomegaly associated with Felty’s syndrome, and signs 
of vascularities such as palpable purpura and small periun-
gual infarcts. Assessment of neurologic abnormalities and 
muscle weakness is also indicated.

Nerve compression is a common cause of neurologic 
impairment in RA. Peripheral entrapment neuropathies 
tend to correlate with the degree and severity of the local 
synovitis. The median (carpal tunnel syndrome), ulnar, 
and posterior tibial nerves and the posterior interosseous 
branch of the radial nerve are the most commonly affected 
nerves. Cervical atlantoaxial subluxation can cause a cervi-
cal myelopathy. This may manifest as neck and arm pains 
and paresthesias or as a sharp, shooting pain down the back 
when the neck is flexed (Lhermitte’s sign). The presence of 
cord compression is indicated by a positive Babinski sign, 
hyperreflexia, and weakness.

In most cases, the disease is chronic, lasting many 
years. Its damaging effects reflect the disease’s severity 
and can be crippling. Patients with RA have an increase 
in work disability; 50% are disabled within 10 years of 
disease onset.

Diagnostic Studies

labOraTOrY TESTS

Routine serum studies may suggest the diagnosis of RA. The 
complete blood count often shows anemia of chronic disease 
and thrombocytosis indicative of inflammation. Acute-phase 
reactants such as the ESR and CRP are elevated in most but 
not all patients with active RA. Active RA may be associated 
with a mild elevation of liver enzymes, but should prompt 
an evaluation for other causes. With control of the rheuma-
toid inflammation, the liver function abnormality returns to 
normal.

Classic RF is an IgM. Classic RF is found in 75% to 
85% of patients with RA within the first 24 months of dis-
ease onset. However, the specificity of RF for RA is only in 
the 80% range, since RF can be seen in many other illnesses 
as diverse as hepatitis C, subacute bacterial endocarditis, 
lupus, and SS, in the elderly and in 5% of normal subjects. 
Anti-cyclic citrullinated peptide (anti-CCP), in contrast, has 
a similar sensitivity but has greater specificity, in the 95% 
range. Therefore, the presence of RF does not establish a 
diagnosis of RA, and the absence of RF does not exclude 
the diagnosis of RA.

raDIOgraPHIC abnOrMalITIES

Early changes include juxta-articular osteopenia and soft-
tissue swelling. As the disease progresses, there is cartilage 
and bone destruction, manifested radiologically as joint 
space narrowing and juxta-articular erosions, respectively. 
Radiographically discernible damage often occurs early in 
the course of RA; 60% of patients develop radiographic 
damage within 6 to 12 months of disease onset (van der 
Heijde, Sharp, Wassenberg, & Gladman, 2005). Quantifying 
radiologic changes is helpful in early diagnosis and in assess-
ing disease progression. Now, with the use of MRI and mus-
culoskeletal high-frequency ultrasound, erosions as well as 
synovial inflammation may be seen even earlier in the course 
of disease.

The cervical spine is involved in 50% of RA patients. The 
most common abnormality is cervical subluxation, present in 
30% of patients with severe erosive RA. The laxity becomes 
apparent in the flexed lateral view of the cervical spine. 
Because the presence of cervical subluxation presents a risk 
with the administration of general anesthesia, preoperative 
assessment by lateral flexion cervical radiographs is essen-
tial. Patients with RA complaining of occipital pain with or 
without neurologic symptoms should have evaluation of their 
cervical spine by computed tomographic scanning or MRI.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

TEaCHIng anD SElf-CarE

In addition to the pharmaceutical agents available for treat-
ing symptoms of RA and the disease itself, the comprehensive 
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treatment of RA should include a variety of nonpharmaco-
logic interventions. Application of heat or cold to the joints 
provides transient relief, as does the use of ultrasound tech-
niques and electrical stimulation. Rest improves acute syno-
vitis during a rheumatoid flare. Some patients find it helpful 
to integrate relaxation techniques into their daily routine.

Rehabilitation techniques are used when treating 
patients with RA. Patients should be advised about the 
availability of aids and durable medical equipment available 
to improve daily living. Exercise programs are also essential 
adjuncts. Joint protection methods must be taught. Patients 
are instructed to avoid positions that could lead to joint 
deformities and to use correct joint positioning during activ-
ity. They should avoid being in one position for a prolonged 
time. Patients should also learn to use the larger joints when 
possible and to avoid placing stress on the small joints.

Adaptive equipment is available, such as devices to open 
bottles and doors, tie shoelaces, and manipulate buttons. 
Large-handled utensils and medicine bottles with easy-to-
open tops help reduce stress on the small joints of the hands. 
Splints and braces are part of the rehabilitation treatment 
as well. They help properly position and protect joints and 
prevent deformities.

RA patients may be forced into muscular inactivity, 
resulting in weakness, wasting of muscles, and consequent 
bone loss. Muscle wasting can develop very rapidly, so it 
is important for RA patients to maintain physical activity. 
Each joint must be evaluated individually. Aquatic exercises 
and isometric strengthening are good exercises.

MEDICaTIOn rEgIMEn

NSAID therapy no longer has a primary place in the treat-
ment of RA. It should be used as an add-on to help with 
pain control. The use of NSAIDS must always be tempered 
by their potential negative effects on renal function, the GI 
tract, and potential for cardiac events.

Over the past decade, a new approach to the treatment 
of RA has evolved as the armamentarium of antirheumatic 
drugs has exploded following the introduction of the first 
biologics, infliximab and etanercept, in 1998. Because the 
rate of radiographic progression is highest in the first year 
of disease activity, rheumatologists advocate earlier use of 
disease-modifying antirheumatic drugs (DMARDs). These 
drugs include methotrexate, leflunomide, sulfasalazine, 
and hydroxychloroquine. Other DMARDS such intra-
muscular gold, cyclosporine, and azathothioprine are used 
infrequently now because of toxicity and poor patient com-
pliance. Minocycline has been shown effective in several 
double-blind clinical trials and may be helpful in early mild 
RA. As is true of other DMARDS, it is slow to work but 
can be combined with other agents (Diaz-Borjon, 2009; 
Donahue et al., 2008).

Each of these drugs has a unique side-effect profile and 
monitoring for them is essential. A recent trial showed that 
combination DMARDS, such as the use of methotrexate, 
sulfasalazine, and hydroxychloroquine, can produce equiv-
alent ACR 20 scores when compared to the combination 

of entenercept and methotrexate (O’Dell et al., 2013). 
Current biologics target specific molecules, including inter-
leukin 1(Il-1), tumor necrosis factor (TNF), and interleu-
kin 6 (IL-6). There are now five anti-TNF agents available: 
entanercept (Enbrel), Remicade, adalimumab (Humira), 
golimumab (Simponi), and certolizmumabpegol (Cimzia). 
These medications can be used independently or in com-
bination with methotrexate. The TNFs have rapid onset 
and achieve American College of Rheumatology responses 
(ACR 20/50/70) of 70%, 50%, and 20%, respectively. In 
addition, they have been shown to prevent radiographic 
deterioration in numerous randomized double-blind clinical 
trials. Side effects include an increased risk for serious infec-
tions, especially TB. All patients need to be evaluated for TB 
with either a purified protein derivative (PPD) or interferon 
gamma release assay test. In addition, testing for hepatitis B 
and C is recommended (Kirwan, 2012; Ruoff, 2014; Saag 
et al., 2008).

Patients treated by a rheumatologist had a lower rate of 
functional disability than patients managed exclusively by a 
nonspecialist. This difference in the disability rate was asso-
ciated with more intensive use of the second-line therapies 
and joint surgery among patients treated by a rheumatolo-
gist (Singh et al., 2012).

SUrgICal InTErVEnTIOn

Surgical treatment is indicated in the following scenarios:

 n Loss of function and radiographic evidence of bony 
destruction, or loss of joint motion from bony anky-
losis (bony fusion)

 n Severe deformities and destruction of the joints (for 
rehabilitation)

 n Prevention of attrition and rupture of a tendon in a 
patient with severe tenosynovitis

 n Correction of contractures and faulty alignment
 n Decompression of nerve compression by rheumatoid 
swelling. The most common entrapment is in the 
wrist (carpal tunnel)

Summary of Clinical Concerns

Patients with RA should be comanaged with a rheumatolo-
gist, as should patients with extra-articular manifestations 
such as SS, nodules, and leukocytoclastic vasculitis. Patients 
with occipital symptoms, with or without neurologic signs, 
should have an evaluation of their cervical spine and should 
be evaluated by a neurosurgeon if indicated. Physical ther-
apy referrals should be made to avoid muscle wasting and 
help in preventing functional loss.

The presence of RF is not pathognomonic for RA, 
although the combination of CCP and RF along with syno-
vitis make the diagnosis of RA likely. Up to 15% of patients 
with RA do not demonstrate RF. Patients with liver disease, 
sarcoidosis, chronic infections, and other diseases can dem-
onstrate RF positivity. The most common extra-articular 
manifestations of RA include anemia, nodules, Sjögren syn-
drome, and pulmonary involvement. An aggressive course 
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of RA is suggested by a high titer of RF and anti-CCP, a 
positive test for ANAs, and the presence of rheumatoid nod-
ules. When surgery is planned, patients with RA should be 
evaluated for atlantoaxial subluxation before receiving gen-
eral anesthesia.

 n VaSCulitiS

The vasculitides are a heterogeneous group of diseases 
with the common denominator of an inflammatory and 
sometimes necrotic process of the blood vessel walls. 
They are distinguished from one another by the size of 
the vessel involved, the organ systems affected, and the 
pathologic presence or absence of a granulomatous dis-
ease. A useful classification of the vasculitides is based on 
the size of arterial involvement (Table 36.5). Significant 
changes to the nomenclature were made at the 2012 
International Chapel Hill Consensus Conference on 
nomenclature.

Diagnostic Criteria

Diagnosis of the vasculitides is based on a combination of 
parameters. Patients may present with constitutional fea-
tures along with involvement of one or more organ sys-
tems. Clues to a vasculitis include the finding of palpable 
purpura, mononeuritis multiplex, and a combination of 
pulmonary and renal dysfunction. A diagnosis usually 
cannot be made conclusively without correlation with the 
clinical history, physical examination, laboratory tests, and 
autoantibodies, along with vessel imaging and biopsy of 
affected tissue.

anatomy, Physiology, and Pathology

Each of the vasculitic syndromes has its own histopatho-
logic and clinical features. Biopsy of involved tissue can 
confirm a diagnosis. In addition to biopsy, imaging of the 
involved vessels is essential. The use of MR angiograms 
(MRA) or CT angiograms to visualize large-vessel dis-
ease is helpful in polyarteritis nodosa (PAN), Takayasu’s, 
or giant cell arteritis (GCA) when there is aortic arch 
involvement. Large-vessel involvement, in both GCA and 
Takayasu arteritis, is characterized by granulomas and a 
variable number of giant cells. A distinguishing feature 
between these conditions is age of onset, with GCA occur-
ring in patients aged 50 years or older and Takayasu in 
those younger than 40 years.

Involvement of small- to medium-sized arteries is char-
acteristically seen in the systemic necrotizing vasculitides 
(SNV). The histopathology of SNV evolves over time. 
Early lesions are characterized by panarteritis with infil-
trating polymorphonuclear leukocytes, fibrinoid necrosis, 
endothelial cell injury, and thrombosis. In PAN, vascular 
injury tends to occur with a focal distribution, often at 
sites of arterial bifurcations, producing microaneurysmal 
dilatation.

Hypersensitivity vasculitis primarily involves the small 
vessels in the skin and presents with palpable purpura. 
Hypersensitivity vasculitis typically follows an exposure to 
a drug or other substance. Henoch–Schönlein purpura (IgA 
vasculitis) is a specific form of hypersensitivity vasculitis in 
which the gastrointestinal tract, kidney, and synovium are 
also involved. The inflammatory cell infiltrate characteristi-
cally consists of polymorphonuclear leukocyte debris and 
is termed leukocytoclastic vasculitis (Gross, Trabandt, & 
Reinhold-Keller, 2000; Sharma, Sharma, Baltaro, & Hurley, 
2011).

History and Physical Examination

The patient must be asked about systemic symptoms such 
as fever and weight loss; musculoskeletal complaints such 
as arthritis, arthralgia, and myalgias; cardiopulmonary 
complaints such as chest pain and shortness of breath; 
cutaneous lesions such as alopecia (hair loss), rash, or skin 
nodules; and nervous system complaints such as headaches 
and seizures. Exposure to infectious agents such as hepatitis 
B, which now accounts for <10% of PAN cases, should be 
queried.

The examination should be a thorough general inter-
nal medicine examination, with special attention to spe-
cific organ systems that may be involved. The presence of 
a rash or other skin lesions should be noted. A thorough 
pulmonary and cardiac examination is required. A careful 
neurologic examination is also necessary, as is a thorough 
musculoskeletal examination.

The prevalence of specific target organ involvement var-
ies with each vasculitic syndrome. Typical presentations of 
the different vasculitides are noted in Table 36.6.

taBle 36.5
Classification of the Vasculitides by artery 
Size

artery SiZe diSeaSe

Large vessels takayasu arteritis
GCA

Medium-vessel vasculitis PAn

Small-vessel vasculitis AnCA-associated vasculitis
MPA
GPA (Wegener’s)
EGPA (Churg–Strauss)
HUV
igA vasculitis (Henoch–Schonlein)
Cryoglobulinemic vasculitis
immune complex vasculitis
Vasculitis with CV disease (RA or SLE)

ANCA, antineutrophil cytoplasmic antibodies; CV, collagen vascular; EGPA, 
eosinophilic granulomatosis with polyaniitis; GCA, giant cell arteritis; GPA, 
granulomatosis with polyangiitis; HUV, hypocomplementemic urticarial vascu-
litis; MPA, microscopic polyangiitis; PAN, polyarteritis nodosa; RA, rheumatoid 
arthritis; SLE, systemic lupus erythematosus.
Source: Adapted from Jeannette et al., 2013.
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largE-VESSEl DISEaSES

Temporal arteritis is a disease of older persons (older than 
50 years). It is more common in women than men. Although 
characteristically it involves branches of the carotid artery 
(temporal artery) and of the proximal aorta, it is a systemic 
vasculitis and may involve any medium-sized or large artery. 
It usually presents with fever, localized headaches, tempo-
ral artery tenderness and decreased pulse, jaw claudication 
(pain when chewing), and tongue claudication. It may be 
complicated by sudden blindness. Polymyalgia rheumatica, 
proximal myalgias involving the shoulder, hip, and neck, 
accompanied by morning stiffness may precede the onset 
of temporal arteritis. Very often a markedly elevated ESR is 
present, typically ≥50.

Takayasu arteritis is more common in young women. 
Large- and medium-sized vessels may be involved, with a 
predilection for the aortic arch and its branches. It is mani-
fested by generalized systemic symptoms and local signs 
related to the occluded artery. Complications are related 
to the distribution of involved vessels. Death usually occurs 
from congestive heart failure and cerebrovascular accident.

SMall- anD MEDIUM-SIzED VESSEl DISEaSES

These include PAN, granulomatosis with polyangiitis (GPA), 
eosinophilic granulomatosis with polyaniitis (EGPA), and 

systemic necrotizing vasculitis associated with Crohn’s dis-
ease, neoplasms, infections, and connective tissue diseases 
(e.g., RA, lupus, Behçet’s disease).

Renal disease is the most common feature of polyar-
teritis (occurs in 70% or more of cases) and is the result 
of vasculitis and glomerulonephritis, along with concomi-
tant hypertension. Aneurysms of the renal circulation may 
rupture, leading to spontaneous perirenal hemorrhage and 
hypotension.

Neurologic involvement is common to all forms of small-
vessel vasculitis. Peripheral neuropathy occurs in up to two 
thirds of patients, usually in the form of a diffuse sensory-
motor polyneuropathy. Mononeuritis multiplex is an impor-
tant clue that a vasculitis may be present. The most common 
sites are the peroneal, sural, radial median, and ulnar nerves. 
The most common cranial neuropathies are of cranial nerves 
II, VII, and VIII. Central nervous system involvement is pres-
ent in approximately 40% of the patients with SNV. It is 
either diffuse (encephalopathy, seizures) or focal (cerebro-
vascular accident).

Gastrointestinal manifestations include ischemia and 
infarction of the bowel, hepatobiliary tree, and pancreas. 
Clinically, patients usually present with fever, abdominal 
pain, gastrointestinal bleeding, peritonitis, and intrahepatic 
hemorrhage.

Pulmonary infiltrates characteristic of EGPA or GPA 
are typically not seen in classic polyarteritis, but may be 
a manifestation of microscopic polyangitis. Pleural effu-
sions should suggest infection until proven otherwise. 
Cardiac disease is characterized by congestive heart fail-
ure, fibrosis and pericarditis, myocardial infarction, and  
arrhythmias.

The cutaneous lesions of SNV are pleomorphic and not 
distinct for any individual syndrome. These lesions include 
palpable purpura, urticaria, ulcers, livedo reticularis, and sub-
cutaneous nodules. Testicular vasculitis, common at autopsy 
(up to 86%), is symptomatic in up to 20% of patients with 
SNV and is one of the criteria for diagnosis of PAN.

Hypersensitivity vasculitis, a leukocytoclastic vasculitis, 
predominantly involves the skin, although any organ may 
be involved, and is manifested by palpable purpura. It is 
usually traced to a precipitating antigen such as a drug or a 
microorganism and occurs a week to 10 days after antigen 
exposure. Usually it is self-limiting, but it can recur or rarely 
become chronic.

Diagnostic Studies

A complete evaluation should include a complete blood 
count (CBC), COMP 18, UA along with microscopic exam-
ination, antineutrophil cytoplasmic antibodies (ANCA), 
and (if there are muscle complaints), a CPK. In addition, 
chest x-rays and EKG should be part of the initial evalu-
ation. Other studies should be determined by clinical 
complaints. An elevated ESR is typical in all forms of vas-
culitis, and not very helpful except in those patients being 
evaluated for GCA, for which it is part of the criteria. A 
proper examination of urinary sediment is required to 

EGPA, eosinophillic granulomatosis with polyaniitis; GPA, granulomatosis with 
polyangiitis; PAN, polyarteritis nodosa.

VaSCulitiS PreSentation

takayasu arteritis Arm claudication
Absent pulses

Giant cell arteritis Sudden visual loss
Polymyalgia rheumatic
Jaw claudication
Fever of unknown origin

PAn Hypertension, renal involvement
Peripheral neurologic impairment

GPA Ear, nose, and throat abnormalities
Chronic sinusitis
Pulmonary disease (nodules)
Renal failure

EGPA Pulmonary, cardiac, and peripheral nerve 
involvement

History of asthma, atopy
Eosinophilia

Serum sickness Fever
Arthralgia/arthritis
Rash

igA vasculitis Arthritis
Rash
Renal failure
Abdominal pain

taBle 36.6 typical Vasculitis Presentations
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detect glomerulonephritis. Hepatitis B plays a role in the 
development of PAN and hepatitis C is associated with 
cryoglobulinemia.

Immunologic studies, including ANAs and RF, may be 
positive and suggest lupus or rheumatoid vasculitis. A high 
titer of RF is suggestive of cryoglobulinemia. Assessment of 
CH50, an indicator of total complement consumption, may 
be useful in differentiating types of vasculitis.

The ANCA are present in some patients with systemic 
vasculitis. The ANCA represent a class of autoantibodies 
directed against leukocyte lysosomal enzymes. The C-ANCA 
patterns that are positive for PR3 are strongly associated with 
GPA. Myeloperoxidase (MPO) is more likely to be associ-
ated with microangiopathic polyangilitis (MPA) or EGPA. 
In general, the antibodies to PR3 and MPO are more specific 
for the disease, whereas the ANCA patterns may be caused 
by other lysosomal antigens. The sensitivity of the ANCA is 
greatest in Wegener’s granulomatosis, where they have been 
noted with a prevalence of 80% to 90%. The sensitivity 
rises during active disease and is decreased by approximately 
30% in disease limited to the respiratory tract.

Electromyography and nerve conduction studies, espe-
cially of the lower limbs, may be helpful in establishing a 
diagnosis of vasculitis by identifying peripheral neurologic 
disease. An abnormal electromyograph should be pursued 
with a sural nerve and adjacent gastrocnemius muscle 
biopsy. Combining muscle with nerve tissue increases the 
yield of positive diagnoses.

Echocardiograms are useful in identifying aneurysms, 
especially with large-vessel disease. Ultrasonography has 
also been suggested as a tool to guide temporal biopsies and 
possibly to diagnose large cell arteritis as well.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

SElf-CarE

Therapy is dependent on the pathologic or clinical diagno-
sis. Some patients may require steroids, whereas others will 
need agents like cyclophosphamide. Some cases are simple 
to treat, with only minimal intervention; others require 
aggressive treatment. With mild hypersensitivity vasculitis 
from a drug reaction, discontinuing the offending drug may 
be adequate. Simple observation may be adequate for tran-
sitory vasculitis confined to the skin, as in mild IgA vas-
culitis. Often patients may try to self-medicate before they 
see the provider, leading to a delay in diagnosis and the 
start of treatment. Patients should be educated about vas-
culitis by the provider, but additional information can be 
obtained from the organizations listed in the “Community 
Resources” section at the end of this chapter.

MEDICaTIOn rEgIMEn

Some cases of cutaneous vasculitis are chronic and pro-
longed and are not associated with any recognizable cause. 
In these patients, drugs such as colchicine and dapsone 

should be tried before using medications such as cortico-
steroids. For systemic vasculitides, the mainstay of therapy 
is corticosteroids and sometimes the addition of cyclophos-
phamide. A daily dose in the range of 1 mg/kg of prednisone 
is often used. Once controlled, a slowly tapering dose (over 
months) is administered. For temporal arteritis, high-dose 
steroids must be started immediately to prevent blindness.

In patients with a life-threatening disease, such as severe 
GPA or MPA, treatment requires the addition of cyclophos-
phamide. Cyclophosphamide may be administered orally 
(1–2 mg/kg/d). Some advocate the monthly intravenous 
bolus route (500–750 mg/m2), which is associated with 
fewer side effects such as pancytopenia, immune suppres-
sion, hemorrhagic cystitis, and alopecia. This is usually 
given for 6 months and then switched to either methotrex-
ate or azathioprine for maintenance. In GPA patients with 
limited disease, remission may be achieved with the use of 
methotrexate alone.

PAN can usually be treated with oral glucocorticoids 
at 1 mg/kg/d; if needed for more severe disease, parenteral 
bolus of methylprednisolone may be employed. In some 
aggressive and life-threatening cases of PAN, cyclophospha-
mide will be required. These patients typically have a Five 
Factor Score >1. The score is a summation of the domains, 
each worth 1 point: (a) proteinuria >1 g/d, (b) Cr >1.6 mg/
dL, (c) cardiomyopathy, (d) gastrointestinal symptoms, and 
(e) CNS involvement (Gayraud et al., 2001).

Summary of Clinical Concerns

The vasculitides are serious and sometimes fatal diseases. 
Patients with suspected vasculitis should be referred to a 
rheumatologist and to a specialist as indicated (e.g., a pul-
monologist, nephrologist, or vascular surgeon).

Think of necrotizing vasculitis in the following clinical 
situations:

 n Unexplained persistent fever and elevated ESR
 n Multisystem disease
 n Absent pulses in a young woman
 n Unexplained glomerulonephritis
 n Major ischemic findings (especially central nervous 
system, cardiovascular system, bowel, or skin)

 n Palpable purpura or other potentially vasculitic skin 
lesions

 n Peripheral nerve lesions (polyneuropathy, mononeu-
ritis multiplex)

 n Sudden severe hypertension in young patients
 n Look for involved tissue to biopsy, because vasculitis 
is a clinicopathologic disease; if no good biopsy site is 
noted, consider a visceral angiogram

 n raynaud’S Phenomenon

Raynaud’s phenomenon is a syndrome characterized by epi-
sodic vasospasm of the digital vessels in response to cold or 
emotional stress. Classically, a triphasic response occurs. In 
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the first phase, the major vessels of the digits close, causing 
local blood flow to the tissues to cease. The skin of the digit 
appears pale as a consequence of absent cutaneous blood 
flow. The second phase involves cutaneous cyanosis; digits 
may appear blue, purple, or even black. The third phase 
is the recovery phase. This phase lasts 15 to 20 minutes, 
resulting in intense hyperemia (Brown, 2012).

anatomy, Physiology, and Pathology

The regulation of blood flow to the dermal blood vessels 
is one mechanism by which normal body temperature can 
be maintained, particularly during exercise or during expo-
sure to an unusually warm or cold environment. Changes in 
cutaneous blood flow are accomplished by a unique system 
of thermoregulatory blood vessels coupled to arteriovenous 
shunts that can quickly shift blood flow from superficial 
dermal vessels to a deep venous plexus. Digital arteries and 
cutaneous arteriolar vessels are abnormally sensitive to cold 
in patients with Raynaud’s phenomenon.

The pathophysiologic abnormalities in Raynaud’s phe-
nomenon are complex and have not yet been elucidated. 
Although increased activity of the sympathetic system may 
enhance the response to cold, a local defect or fault in 
the vessel or its local regulation is thought to be the main 
cause of Raynaud’s phenomenon. Several mechanisms have 
been suggested as the pathophysiologic response causing 
Raynaud’s phenomenon.

Epidemiology

Establishing the true prevalence of Raynaud’s phenomenon 
in the general population is complex because there is no 
gold standard diagnostic test. The strictest criteria for a 
clinical diagnosis of Raynaud’s phenomenon would include 
a history of cold hands, at least one color change (pallor or 
cyanosis), and agreement with a standard color chart.

Diagnostic Criteria

The diagnosis of Raynaud’s phenomenon is made clinically, 
based on the manifestations noted in Table 36.7. Patients 
should be classified as having either primary (also called 
Raynaud’s disease) or secondary Raynaud’s phenomenon 

(associated with a connective tissue disease). Patients who 
meet the criteria for primary Raynaud’s disease are unlikely 
to develop a secondary cause for Raynaud’s phenomenon. 
Symptoms generally present in the teenage years, are mild, 
and do not become clinically problematic until the third or 
fourth decade of life. It is rare for patients with this con-
dition to experience tissue loss or necrosis (Levien, 2010; 
Parker, 2013).

History and Physical Examination

The key to diagnosis of Raynaud’s phenomenon is the 
patient’s history. The classic description of Raynaud’s phe-
nomenon is that of a triphasic color change (white, then 
blue, then red)—the initial pallor replaced by cyanosis and 
followed by reactive hyperemia. Usually the early phases are 
painless, but the hyperemic period can be uncomfortable, 
with the symptoms ranging from numbness, paresthesias, 
and coldness to varying degrees of pain. Raynaud’s phe-
nomenon usually affects the hands, but 30% to 40% of 
patients have symptoms in both the hands and feet. Rarely 
the chin, ears, and nose are also involved.

After the diagnosis of Raynaud’s phenomenon has been 
made, the provider must determine whether the symptoms 
are primary or secondary. Several characteristic differences 
between the two types are noted in Table 36.8.

In the primary form, episodes are usually symmetri-
cal in fingers and toes and restricted to the distal aspects 
of the digits. Patients who have this disorder are other-
wise healthy and find the cold sensitivity bothersome, but 
it does not cause ischemic ulcerations. Milder attacks, 
in the absence of complications, are typical of primary 
Raynaud’s phenomenon. Dryness of the hand, fissures, 
and paronychia are not uncommon when the disorder is 
the primary type.

1. Recurrent episodic attacks of digital pallor or cyanosis
2.  normal vascular examination with symmetrical peripheral 

pulses
3. no evidence of digital pitting, ulceration, or gangrene
4.  no clinical evidence of connective tissue disease, such as 

sclerodactyly
5. Absence of a significant titer of antinuclear antibodies
6. normal erythrocyte sedimentation rate

taBle 36.7
Criteria for the diagnosis of Primary 
raynaud’s Phenomenon

Source: Adapted from Parker, 2013.

CharaCteriStiC
Primary 
raynaud’S

SeCondary 
raynaud’S

Age of onset Puberty third to fourth 
decade

Female/male ratio 20:1 4:1
Severity Mild Severe
Frequency of 

attacks
>10/d <5/d

Distribution Hands and feet, 
symmetric

Asymmetric

nail-fold 
capillaries

normal Dilated, enlarged 
loops, areas of 
ischemia

tissue necrosis Rare Common
Positive antinu-

clear antibodies
25% >95%

taBle 36.8
Comparison of Primary and Secondary 
raynaud’s Phenomenon
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Secondary Raynaud’s phenomenon is associated with 
more than five episodes a day. The attacks are intense 
and painful and may be associated with pain or isch-
emic digital lesions. Males with Raynaud’s phenomenon 
are more likely than females to have a secondary form. 
Children with Raynaud’s phenomenon almost always 
have a secondary form, and the diagnosis of Raynaud’s 
phenomenon begs further investigation for an underly-
ing, associated disorder. Conversely, in a 15- to 35-year-
old female who is otherwise healthy and whose physical 
examination is unremarkable, further diagnostic evalua-
tion is not indicated.

If the onset of Raynaud’s phenomenon is after the age 
of 35 years, an evaluation to rule out a secondary cause is 
indicated. Secondary Raynaud’s phenomenon also can be 
bilateral when associated with a systemic disease or unilat-
eral in conjunction with an occupational trauma and local-
ized anatomic defects (Roustit, Blaise, Millet, & Cracowski, 
2011). When searching for a secondary cause for Raynaud’s 
phenomenon, it is important to question the patient about 
symptoms consistent with a connective tissue disease such as 
arthralgia, morning stiffness, dry mouth, photosensitivity, 
muscle weakness, and skin changes. Occupational causes 
such as vibratory trauma from frequent use of tools (e.g., 
jackhammers, pneumatic drills) and exposure to chemicals 
such as polyvinyl chloride should be explored. A history of 
other vascular disorders, such as angina and migraine head-
aches, also should be obtained. Certain medications such 
as decongestants, antihistamines, and oral contraceptives 
have also been implicated in causing secondary Raynaud’s 
phenomenon.

On the physical examination, routine vital signs should 
be obtained. A careful examination of peripheral pulses 
should be conducted. Sequelae of chronic peripheral vas-
cular disease, such as skin stasis changes and ulcerations, 
should be sought. Patients should have a comprehensive 
examination to rule out a systemic disease.

Nail-fold capillary microscopy is a simple vehicle for 
viewing the microcirculation. A drop of microscope immer-
sion oil is placed on the skin at the base of the fingernail, 
followed by visualization of the nail-fold capillaries with a 
microscope. Approximately 80% of scleroderma patients 
have abnormalities of capillary loops (distortion of normal 
thin vessel structure and reduction in the number of vessels). 
Patients with primary Raynaud’s phenomenon have normal 
capillary microscopy.

Diagnostic Studies

There is no practical and reliable laboratory test that 
establishes a diagnosis of Raynaud’s phenomenon. 
Baseline complete blood count, ESR, chemistry profile, 
ANA, and urinalysis should all be normal in primary 
Raynaud’s phenomenon, but could help in the initial 
evaluation of a secondary cause. Chest and hand radio-
graphs can be useful to ascertain whether trauma has 
occurred or whether a cervical rib is present, causing 
arterial compression.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

TEaCHIng anD SElf-CarE

Patient education regarding the nature of Raynaud’s phenom-
enon is an essential first step, because patients are the ones who 
initiate and evaluate treatment. Several measures can be used 
to prevent an attack of Raynaud’s phenomenon (Table 36.9). 
A few changes in lifestyle are the only interventions required 
when the disease is mild. The most important lifestyle changes 
are to avoid smoking, stresses, cold exposure, and vasocon-
strictive drugs. Only when these measures fail should drug 
therapy be considered (Baumhakel & Bohm, 2010).

MEDICaTIOn rEgIMEnS

Because vasoconstriction is the most obvious problem in 
Raynaud’s phenomenon, drugs that cause peripheral vaso-
dilatation are usually the first ones tried. The most com-
monly used are calcium channel blockers. These agents have 
a direct effect on smooth muscle relaxation of the periph-
eral arterioles. Nifedipine has a stronger vasodilating effect 
than the other calcium channel blockers and has a lesser 
effect on cardiac conduction. Nifedipine has been shown to 
reduce the frequency and severity of attacks and is the drug 
of choice for treatment of Raynaud’s phenomenon. Many 
agents other than calcium channel blockers have been used 
in the treatment of Raynaud’s phenomenon, including the 
serotonin reuptake inhibitor fluoxetine, and trials with the 
phosphodiesterase type 5 inhibitor sildenafil (Herrick et al., 
2011; Levien, 2010; Padmanabha et al., 2010).

tyPe oF meaSure deSCriPtion

Cold protection Avoid exposure to cold temperatures and 
to abrupt temperature changes. Have 
someone warm up the car before a trip.

Avoid touching cold objects, such as 
frozen foods.

Keep entire body warm (not just hands): 
wear multilayered clothing, hat, scarf, 
mittens.

Use special materials: down, Gore-tex, 
thinsulate, electric mittens and socks.

Use warm-water soaks, hand shaking, arm 
whirling.

Behavior 
modification

Avoid emotionally stressful situations.
Stress management training, biofeedback.

Drug avoidance Avoid caffeine and vasoconstrictive 
medications.

Do not smoke: nicotine is a 
vasoconstrictor.

Occupational 
modification

Avoid vibratory machine use.
Change job if needed.

taBle 36.9
Self-Care measures in raynaud’s 
Phenomenon
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When the disease is severe, surgical interventions 
are sometimes necessary. Table 36.10 lists several treat-
ment options, corresponding to disease severity and 
manifestations.

Summary of Clinical Concerns

Although usually managed well by the primary care provider, 
if extra assistance is needed for patients with Raynaud’s 
phenomenon, consultation with a dermatologist or a rheu-
matologist may be warranted. Immediate and appropriate 
care of bruises and small wounds can avoid development of 
more severe skin ulcerations.

The key to diagnosis of Raynaud’s phenomenon is the tri-
phasic color changes noted by the patient. Primary Raynaud’s 
phenomenon is more common than secondary Raynaud’s 
phenomenon. Patients with Raynaud’s phenomenon have 
an increased risk of developing a connective tissue disease. 
Raynaud’s phenomenon occurs in different conditions, such 
as lupus, scleroderma, and polymyositis. Nail-fold capillary 
microscopy helps visualize the microvasculature. It is normal 
in primary Raynaud’s phenomenon and abnormal in sclero-
derma, polymyositis, and lupus (Malenfant, Catton, & Pope, 
2009).

 n Community reSourCeS

 n Arthritis Foundation, National Office: 1330 W. 
Peachtree Street, Suite 100, Atlanta, GA 30309 
(404-872-7100); www.arthritis.org. The Arthritis 
Foundation’s mission is to improve lives through 
leadership in the prevention, control, and cure of 
arthritis and related diseases. Local chapters are 
available.

 n Lupus Foundation of America, Inc., 2000 L Street, N.W., 
Suite 410, Washington, DC 20036 (202-349-1155); 
Information request line: English/Para informacíon en 

español (1-800-558-0121); Fax: 202-349-1156; www 
.lupus.org. Through programs of research, education, 
and support services, the Lupus Foundation of America 
provides help and hope to people with lupus and their 
families. Local chapters are available.

 n American College of Rheumatology: www.rheuma 
tology.org. Professional organization of rheumatolo-
gists and associated health professionals who treat dis-
orders of the joints, muscles, and bones. Educational 
material on a variety of subjects is available.

 n National Institute of Arthritis and Musculoskeletal 
and Skin Diseases: www.niams.nih.gov. The mis-
sion of the National Institute of Arthritis and 
Musculoskeletal and Skin Diseases is to support 
research into the causes, treatment, and prevention 
of arthritis and musculoskeletal and skin diseases; the 
training of basic and clinical scientists to carry out 
this research; and the dissemination of information 
on research progress in these diseases.

 n Sjögren’s Syndrome Foundation: 6707 Democracy 
Boulevard, Suite 325, Bethesda, MD 20817; (Toll-
Free: 800-475-6473; 301-530-4420; fax: 301-
530-4415; www.sjogrens.org. Offers education 
and support, and strives to increase awareness and 
research into more effective treatments and a cure.

 n Scleroderma Foundation: National Office; 300 
Rosewood Drive, Suite 105, Danvers, MA 01923 
((978) 463–5843); Toll-free Information Line: (800) 
722-HOPE (4673); fax: (978) 463–5809; www 
.scleroderma.org. The mission of the Scleroderma 
Foundation is support: to help patients and their 
families cope with scleroderma through mutual sup-
port programs, peer counseling, physician referrals, 
and educational information; education: to promote 
public awareness and education through patient and 
health professional seminars, literature and publicity 
campaigns; and research: to stimulate and support 
research to improve treatment and ultimately find the 
cause of and cure for scleroderma and related diseases.

 n Raynaud’s Association: 11 Topstone Road, Redding, 
CT 06896 (800-280-8055); E-mail: info@raynauds 
.org; www.raynauds.org. The organization provid-
ing support and education to the many sufferers of 
Raynaud’s phenomenon—an exaggerated sensitivity 
to cold temperatures.
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The understanding of A   IDS and management of the caus-
ative H  IV have evolved dramatically over the past 30 years. 
The impressive advancement of a  ntiretroviral therapy 
(A  RT) has directly led to decreased mortality, improved sur-
vival, and sustained v irologic control. As a result, H  IV has 
become another chronic disease state to manage. Moreover, 
H   IV-infected individuals can have approximately t he same 
life expectancy as those not infected with H  IV ( v  anSighem, 
G ras, R eiss, B rinkman, & de W olf, 2010). It is estimated 
that by 2015, nearly half of t he H  IV-infected population 
will be older than 50 years.

Because it is not feasible for infectious disease special-
ist clinicians alone to manage the care of this expanding 
population of p atients, it is inevitable that p rimary care cli-
nicians will encounter p atients with H  IV in their practices. 
Thus, it is important to maintain a working knowledge of 
H  IV management. This chapter provides an overview of 
H  IV from a p rimary care perspective. With the fundamental 
comprehension of A  RT, its adverse effects, and preventative 
care s trategies, the p rimary care provider can provide much-
needed, h igh-quality H  IV care.

 n EPIdEMIOLOGY

As of 2009, 33.3 million people are living with H  IV world-
wide, with 68% (22.4 million) living in s ub-S aharan Africa 
( W  HO, 2013). The i ncidence of new H  IV infections was 
2.6 million. Unfortunately, only 36% of people indicated 
for t reatment living in low- and m iddle-income countries 
are receiving A  RT. Because only 53% of pregnant women 
living with H  IV in low- and m iddle-income countries were 
receiving A  RT for p revention of m  other-to-child transmis-
sion (M   TCT), there were 2.3 million children in the world 
living with H  IV at the end of 2009. In the U  nited States, 
more than 1.1 million people are living with H  IV; however, 
18% remain undiagnosed. One out of fi ve people are not 
aware of their status, and as a result continue to transmit 
H  IV to others.

There are three modes of transmission: sexual (hori-
zontal), p arenteral (blood exposure), and p erinatal (ver-
tical). Sexual transmission accounts for the majority of 

new infections in the U nited States despite the widespread 
encouragement of barrier contraceptives and male circum-
cision that can decrease the risk. With the advent of n ee-
dle-exchange prog rams and awareness, i ntravenous drug 
users (I   DUs) only account for 8% of new H  IV infections in 
2010 ( C  enters for D isease Control and P revention [CDC], 
2012). P  erinatal transmission can be as high as 25% in the 
absence of A  RT. However, due to the widespread imple-
mentation of protocols for p revention of M   TCT, trans-
mission rates have decreased to <2% and fewer than 200 
infants are born infected yearly in the U nited States ( Panel, 
2012). Trends of H  IV transmission have evolved over 
the years. As of 2010, 63% of new infections were from 
men w ho have sex with men (M   SM) transmission and 
25% were from heterosexual transmission ( CDC, 2012). 
There is also a disparity in new H  IV infections by gender 
and race. Rates of new infections are highest in the Black 
male population, followed by H ispanic males, and Black 
females. M ultifactorial socioeconomic infl uences, espe-
cially poverty, have had a large impact on disease trans-
mission, t reatment, and survival.

 n PHYSIOLOGY ANd PATHOLOGY

The p athophysiology of H  IV disease is complex, but an 
understanding of the viral life cycle and c linical progres-
sion of disease is necessary for optimal t reatment manage-
ment. Multiple sites in the life cycle of the virus must be 
targeted simultaneously to provide the maximum effi cacy 
of viral suppression (F igure 37.1). H IV fi rst binds to the 
C   D4 cells by binding to the glycoprotein 120 (g p120). 
Once bound to g p120, the virus binds to a c oreceptor in 
order to enter the cell, either C   CR5 o r C   XCR4, although 
some viruses are capable of using both (d ual-mixed). After 
H IV is attached to g p120 and a c oreceptor, fusion occurs. 
Once inside the C   D4 cell, the viral c apsid uncoats for rep-
lication. H IV comes equipped with a reverse trans criptase 
enzyme that uses different nucleotides to synthesize R  NA 
into d ouble-stranded D  NA. The D NA then migrates into 
the nucleus and is integrated into the host cell (human) 
D NA by the i ntegrase enzyme. Once integrated, H   IV 
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infection is established. After integration, new v irion pa r-
ticles and H  IV proteins assemble and form a new c apsid. 
This v irion package buds through the plasma membrane 
and maturation begins. The protease enzyme cleaves the 
immature v irions into functional proteins to produce a 
complete virus. Without p rotealytic cleavage, the v irions 
are immature and noninfectious.

A ntiretroviral d rugs have been developed to target these 
different steps of the life cycle. The fusion inhibitor and 
C   CR5 inhibitors prevent H  IV from entering the C   D4 cell. 
N ucleoside reverse transcriptase inhibitors (N   RTIs) and 
n  onnucleoside reverse transcriptase inhibitors (N   NRTIs) 
both inhibit reverse trans cription from occurring, albeit by 
different mechanisms. I ntegrase strand transfer inhibitors 
(I   NSTIs) p  revent inte gratio n of H  IV into the host genome, 
and p rotease inhibitors (P  Is) prevent the maturation of 
virus, rendering the immature v irions nonfunctional. A total 
of 27 a  ntiretrovirals have been approved by the F  ood and 
Drug Administration (FDA); however, this chapter focuses 
on the agents most commonly used in c linical practice.

 n H IV TESTING ANd I NITIAL HISTORY

Patients with H  IV entering into your care may be newly 
diagnosed o r experienced with treatment. As a p rimary care 
provider, it is pertinent to implement routine H  IV testing 
into your practice. C  DC guidelines for H  IV testing (B  ranson 
et al., 2006) recommend routine s creening for p atients aged 
13 to 64 years in all h  ealth care settings a fter the patient 
is notifi ed that testing will be performed. The patient may 
decline and o pt out of the s creening. It should be noted, 
however, that a separate written consent for H  IV testing 
is not required; general consent for routine medical care 
should be considered suffi cient consent for H  IV testing. In 
addition, those individuals at h  igh risk for H   IV infection 
should be s creened at least annually. H  igh-risk individuals 
are those w ho have had unprotected sex with multiple o r 
anonymous p artners, have a history of sexually transmitted 
diseases, o r share needles/syringes for injecting d rugs. All 
pregnant women should have H  IV testing included in their 
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routine prenatal care, as well as a second HIV test during 
the third trimester to rule out false negatives, as antibody 
seroconversion may take up to 6 months.

Rapid HIV testing has become popular in health care 
settings, as the results of rapid tests performed at the point 
of care are available within 20 minutes. Some rapid tests 
are not available at point of care and must be performed 
in laboratories; thus, results are available within 1 hour. 
Several rapid tests for HIV (Clearview HIV 1/2 STAT-PAK 
Assay and Clearview Complete HIV 1/2, Inverness Medical 
Innovations; Multispot HIV-1/HIV-2 Rapid Test, Bio-Rad 
Laboratories; OraQuick Advance Rapid HIV-1/2 Antibody 
Test, OraSure Technologies; Reveal G3 Rapid HIV-1 
Antibody Test, MedMira; Uni-Gold Recombigen HIV Test, 
Trinity BioTech) have been approved for detection of HIV 
antibodies by the U.S. FDA. All FDA-approved rapid anti-
body tests are highly sensitive and specific, and just as accu-
rate as the standard enzyme-linked immunosorbent assay 
(ELISA). Positive results from both rapid testing and ELISA 
methods are considered preliminary and must be confirmed 
by either Western blot or immunofluorescence assay (IFA). 
The Multispot rapid test has the ability to differentiate 
between HIV-1 and HIV-2; however, there is no confirma-
tory test available for HIV-2 and providers are encouraged 
to contact their state health departments for diagnosis of 
these cases. HIV-2 may be suspected in persons of West 
African origin and can also cause AIDS.

In 2012, the first at-home oral HIV test was FDA 
approved and is available over the counter (OTC) and can 
be purchased online. The OraQuick home test has 99.9% 
specificity and 91.7% sensitivity (lower than clinic point-
of-care test sensitivity to account for consumer error). As 
home testing provides privacy, it is possible that consum-
ers may enter into primary care with a positive HIV test 
result requiring confirmation of test results. The OraQuick 
home test has a 24-hour, 7-days-a-week bilingual support 
center available for counseling and follow-up information; 
however, primary care providers should be well versed in 
educating on next steps for confirmatory testing and the 
importance of entering into appropriate care.

 n PATIENT HISTORY

Obtaining a complete history on an HIV-positive patient is 
extremely important to determine status of disease, comor-
bidities, and emotional status, and to develop a trusting rela-
tionship for providing care. The initial evaluation should 
include a discussion on the benefits of ART for improved 
survival and prevention of transmission to others. If the 
patient is treatment experienced, a thorough ART history is 
important, including drug-resistance test results if available. 
Table 37.1 lists suggested topics, questions, and laboratory 
results to obtain upon initial visit. Because patients living 
with HIV often live with additional comorbid conditions, it 
is also necessary to assess other disease states as well during 

the initial visit. In addition, other screening tests for sexu-
ally transmitted infections and tests to rule out opportunis-
tic infections (OIs) are recommended in the setting of HIV 
primary care.

It is important for the primary care provider to obtain 
the patient’s complete history by asking questions in a non-
judgmental manner, especially when referring to sexual and 
drug history. The provider may also take the opportunity 
during the initial visit to introduce the importance of safe 
sex practices to reduce the risk of transmission, “superin-
fection,” and other sexually transmitted infections (Aberg 
et al., 2009).

After all baseline laboratory tests have been obtained, 
the patient should return quickly for follow-up to determine 
the best course of treatment. Resistance test results are valu-
able to help design an ART regimen, even if patients are 
treatment naïve. In the United States, up to 16% of new 
infections are transmitted by a resistant virus. Because the 
genotype assay is qualitative and more sensitive for detect-
ing mixed wild-type and resistant virus, it is preferred at 
baseline over phenotype assay. The phenotype assays, which 
are quantitative, are preferred in treatment-experienced 
patients when complex drug-resistance mutation patterns 
are suspected. The HLA-B*5701 test is recommended when 
a patient has signs of renal impairment, in preparation for 
use of abacavir, which is the only NRTI not renally elimi-
nated. HLA-B*5701 positive persons may have a severe 
hypersensitivity reaction to abacavir; therefore, it is recom-
mended to obtain test results prior to abacavir use in order 
to avoid this potential reaction.

 n ACUTE HIV INFECTION

Although a patient may present at any point during the 
disease, the first exposure to HIV infection typically mani-
fests as a flu-like syndrome. Approximately 40% to 90% of 
patients acutely infected will have some or all of the typi-
cal signs and symptoms, such as headache, fever, rash, and 
myalgias (Table 37.2). This viral syndrome lasts several 
days and then resolves spontaneously. Because these acute 
retroviral syndrome (ARS) symptoms are nonspecific and 
often resemble other self-limiting viral infections, many pri-
mary care providers may not recognize acute HIV infection.

During ARS, viral replication is at its peak and can be 
highly infectious. Subsequently, the host immune response 
mounts and the viral load decreases and symptoms resolve. 
The viral load stabilizes at its “set point,” with higher set 
points correlating to faster disease progression. Although 
the HIV-infected person will enter an asymptomatic clini-
cally latent period, this does not equate to a virologically 
latent period. Rather, HIV replication is continuous, pro-
ducing up to 10 billion viruses per day. The infected person 
may remain asymptomatic despite the steady destruction of 
CD4 cells, until the CD4 count decreases below 200 and 
OIs may present.
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CATEGORY EXAMPLES OF QUESTIONS INITIAL LABORATORY TESTS

HIV testing  n When was your first HIV-positive test?
 n When was your last negative result?

 n Confirmatory HIV test
 n Plasma HIV RNA (viral load)

Status of 
disease

 n When was your last HIV care visit?
 n What is your current CD4 (T-cell) count?
 n Do you know your lowest CD4 count?
 n What is your current viral load?
 n  Have you ever participated in any research studies? Which ones?
 n  Have you ever had an opportunistic infection (PCP, MAC, crypto-
coccal meningitis, CMV, toxoplasmosis)? When?

 n When was your last TB test?
 n Have you ever had TB? When?

 n CD4 count and percentage
 n  Genotypic resistance testing at entry into care 
(see below for patients already on treatment)

 n TB test (IGRA or TB skin test)

ART history  n Are you currently taking HIV medications?
 n  Can you describe the medications and how you take them?
 n  How many doses have you missed in the past week? Month?
 n Are you experiencing any side effects?
 n  Do you know what HIV medications you have taken in the past?
 n Do you know why they were stopped?
 n  Do you know what your CD4 and viral load were while taking 
your medications?

 n Do you have any medication allergies?

 n  Past genotype or phenotypic resistance test 
results, if available

 n  If VL is not controlled and >500–1,000 copies/mL, 
obtain genotype or phenotype resistance test

 n CBC, BMP, LFTs, urinalysis
 n HLA B*5701 testing (if evidence of CKD)

Other disease 
states

 n What other chronic conditions do you have?
 n What medications are you taking, if any?
 n  What herbals or over-the-counter medications are you taking, 
if any?

 n  Have you had any hospitalizations or surgeries? For what 
reason?

 n Have you ever had hepatitis? What type?
 n What vaccinations have you received?

 n Fasting lipid panel
 n Fasting glucose
 n Past medical records if available
 n Serologies for hepatitis A, B, and C viruses
 n  Screening for other sexually transmitted infec-
tions (syphilis, gonorrhea, chlamydia)

Routine care 
(females)

 n When was your last cervical Papanicolaou (Pap) test?
 n Have you ever had an abnormal result?
 n When was your last mammogram?
 n How many pregnancies have you had?
 n  How many children do you have? What is their HIV status?
 n Do you plan on having more children?

 n Past medical records if available

Routine care 
(males)

 n When was your last anal Pap test?
 n Have you ever had an abnormal result?
 n Have you ever had anal warts?

 n Past medical records if available

Routine care 
(all)

 n When was your last colonoscopy?
 n When was your last vision examination?
 n When was your last oral health examination?
 n  When was your last influenza and pneumococcal vaccination?

 n Past medical records if available

Family history  n  What health conditions run in your family? (including mental 
health)

Social history  n  What is your relationship status? Sexuality? Condom use?
 n  Who knows about your HIV status? Do you have a support 
system?

 n Are you currently employed?
 n Have you ever been incarcerated? When?
 n Do you use tobacco, alcohol, or illicit drugs?
 n  How do you perceive your mental health? Have you ever been 
evaluated by a mental health provider?

TABLE 37.1 Initial Visit

ART; antiretroviral treatment; BMP, basal metabolic panel; CKD, chronic kidney disease; CMV, cytomegalovirus; HIV, human immunodeficiency virus; IGRA, inter-
feron gamma release assay; LFT, liver function tests; MAC, Mycobacterium avium complex; PCP, Pneumocystis pneumonia
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After ARS subsides, the following six months of HIV 
infection are considered “early HIV infection” or “acute 
infection” (DHHS Panel on Antiretroviral Guidelines for 
Adults and Adolescents, 2013). Based on recent literature, 
current guidelines recommend that ART be recommended 
during early HIV infection to decrease the severity of acute 
disease, lower the viral set point, reduce the size of the viral 
reservoir, and preserve immune function. There is, however, 
a lack of data to confirm that treatment during acute infec-
tion will result in long-term clinical benefits. Several studies 
that are currently ongoing will continue to evaluate the out-
comes of this approach.

 n INITIATING TREATMENT

There are four treatment goals of ART: to (1) decrease 
morbidity and extend the duration and quality of survival, 
(2) restore and preserve immune function, (3) maximally 
suppress viral load, and (4) prevent transmission of HIV. 
These treatment goals are certainly attainable provided 
patients remain compliant with their ART, but the ques-
tion of when to begin treatment has been a debated and 
changing topic.

Historically, treatment was not initiated until it was 
deemed necessary once CD4 counts fell <200 cells/mm3, 
because of the disadvantages of early treatment. This view 
was based on two major concerns. The older antiretrovi-
rals had significant drug toxicities and posed concerns of 
long-term adverse effects. There is also the disadvantage of 
increased risk of antiretroviral resistance from the poten-
tial nonadherence or “pill burnout” of taking medications 
indefinitely. However, in recent years, studies have shown 

that the advantages of earlier treatment far outweigh the 
disadvantages.

Newer antiretrovirals do not raise the same concerns 
of adverse drug effects present in older treatment regimens, 
and studies have shown that initiating treatment earlier can 
decrease the risk of death and prevent transmission of HIV. 
For example, a large randomized controlled trial conducted 
in Haiti (Severe et al., 2010) established that patients who 
deferred ART until their CD4 counts fell below 200 cells/mm3  

had a higher mortality rate (hazard ratio [HR] = 4.0; 95% 
confidence interval [CI]: 1.6–9.8) and a higher rate of tuber-
culosis (HR = 2.0, 95% CI: 1.2–3.6) when compared to 
patients who initiated treatment when their CD4 counts 
were 200 to 350 cells/mm3. Furthermore, data from sev-
eral large observational studies demonstrate a higher risk of 
death and AIDS in patients who deferred therapy until CD4 
<350 compared to those who started when their CD4 was 
351 to 500 cells/mm3. Although these were observational 
cohort studies, all data strongly suggest that starting treat-
ment earlier results in prolonged survival and reduces dis-
ease progression. In addition to decreasing mortality, earlier 
treatment has been suggested to delay, prevent, or reverse 
non-AIDS-defining complications such as HIV-associated 
nephropathy (HIVAN), liver disease, cardiovascular disease 
(CVD), neurologic complications, and malignancies.

Furthermore, initiating treatment quickly addresses the 
goal of preventing transmission of HIV. The best evidence of 
this phenomenon is successful prevention of MTCT. When 
pregnant mothers are on ART and their viral loads are 
undetectable, the rate of perinatal transmission decreases 
from 25% to <0.5%. Studies also show the efficacy of early 
treatment in prevention of sexual transmission. In 2011, the 
HIV Prevention Trials Network (HPTN) 052 Study enrolled 
1,763 HIV-serodiscordant couples where the HIV-positive 
partner was treatment naïve with CD4 between 350 and 
550 cells/mm3 (Cohen et al., 2011). Half the couples were 
placed in the immediate ART group and the other half in 
the delayed therapy group. The results demonstrated a 96% 
reduction in transmission associated with the immediate 
ART group (HR = 0.04, 95% CI: 0.01–0.27, p <.001). The 
striking results of this study strengthened the movement to 
treat HIV earlier, if only to prevent new infections from 
occurring. It goes without saying that all patients must be 
willing and able to commit to lifelong therapy and under-
stand the importance of adherence prior to initiating ART.

As a result of the increased amount of literature sup-
porting earlier treatment, the 2013 U.S. guidelines from 
the Department of Health and Human Services (DHHS) 
strongly recommend starting treatment when CD4 falls 
between 350 and 500 and moderately recommend starting 
treatment when CD4 >500 cells/mm3. The World Health 
Organization (WHO) guidelines from 2013 also recom-
mend initiation of treatment when CD4 <500 cells/mm3and 
prioritize treatment in those with CD4 <350 cells/mm3 
or severe/advanced HIV disease defined as WHO clinical 
stage 3 or 4. Both guidelines recommend initiating treat-
ment regardless of CD4 count in individuals with active TB 
disease, chronic hepatitis B or C coinfection, HIVAN, and 

Symptoms Sore throat
Fatigue
Myalgias or arthralgias
Headache
Diarrhea
Weight loss

Signs Lymphadenopathy
Fever
Night sweats
Rash

 n  Erythematous maculopapular lesions on trunk, 
sometimes on extremities including palms and 
soles

 n  Mucocutaneous ulceration involving mouth, 
esophagus, or genitals

Elevated hepatic enzymes
Neurologic symptoms

 n Aseptic meningitis or meningoencephalitis

TABLE 37.2
Acute Retroviral Syndrome: Symptoms 
and Signs

Source: Panel on Opportunistic Infections in HIV-Infected Adults and 
Adolescents (2013).
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women who are pregnant and breastfeeding. Most notably, 
the DHHS and WHO guidelines both strongly recommend 
initiation of treatment in serodiscordant couples regardless 
of CD4 count, to prevent the risk of HIV transmission to 
negative partners.

 n ANTIRETROVIRAL THERAPY

ART requires a minimum of three active antiretroviral 
agents from at least two drug classes. Typically, regimens 
will consist of two NRTIs as the backbone with one of the 
following: (1) PI boosted with ritonavir, (2) NNRTI, or (3) 
INSTI. Other classes and combinations can be employed 
as optional or salvage therapy. Table 37.3 lists the cur-
rent preferred initial treatment regimens and alternative 
combinations. These antiretroviral combinations have evi-
dence from numerous clinical trials to demonstrate potent, 
durable efficacy, minimal toxicity profiles, and ease of use. 
Virologic efficacy in clinical trials is represented by the num-
ber of people achieving virologic suppression (undetectable 
viral loads). Because the virologic efficacy of these regimens 
is comparable, the primary care provider should consider 
patient-specific factors and unique characteristics of the 
antiretrovirals when selecting an initial regimen. Table 37.4 
describes the advantages and disadvantages of the differ-
ent recommended regimens. Complete dosing information 
is provided in Table 37.5 for all antiretrovirals; however, 

the text in this chapter focuses on the most commonly used 
and newer antiretrovirals.

The NRTI backbone tenofovir/emtricitabine is recom-
mended for treatment in all treatment-naïve patients. If there 
is evidence of baseline renal impairment, tenofovir should 
be avoided, as it can cause nephrotoxicity. Hence, patients 
on tenofovir should have their renal function monitored by 
frequent serum creatinine (SCr) levels, as well as a urinaly-
sis every 6 to 12 months, as glycosuria and proteinuria are 
suggestive of tenofovir nephrotoxicity. In patients who have 
chronic kidney disease at baseline or begin to develop acute 
renal insufficiency on tenofovir, the primary care provider 
should obtain HLA-B*5701 testing and opt to use abaca-
vir/lamivudine instead to avoid worsening renal function. 
Although zidovudine/lamivudine is also an option, there are 
increased toxicities associated with long-term use of zidovu-
dine. Also, zidovudine has a shorter half-life and must be 
dosed twice daily unless renally adjusted. Zidovudine/lami-
vudine is currently the recommended NRTI backbone to use 
in pregnancy because of ample safety and efficacy data. Due 
to the increased gastrointestinal (GI) adverse effects, how-
ever, many pregnant women are unable to tolerate it, and 
have alternatively used tenofovir/emtricitabine safely and 
effectively.

All the NRTIs, with the exception of abacavir, are 
excreted renally and doses are recommended to be adjusted 
according to varying estimated creatinine clearances (CrCl) 
to avoid drug toxicities. However, there is little evidence 
that these reduced doses will maintain virologic suppression 
and decrease toxicities. Nonetheless, all drug information 
databases will have renal dose adjustments recommended 
for the renally excreted NRTIs. The guidelines for the man-
agement of chronic kidney disease (CKD) in HIV published 
by the Infectious Diseases Society of America support the 
clinical practice of being lenient on adjusting lamivudine 
doses in renal impairment for two main reasons: the lack of 
clinical toxicity when using normal doses and to promote 
adherence (Gupta et al., 2005). To administer doses of lami-
vudine below 100 mg, an oral solution must be used, which 
may hinder adherence. In addition, because lamivudine is 
available in combination with abacavir that does not require 
renal adjustment and zidovudine, which only requires renal 
adjustment when CrCl <15 mL/min, it is more convenient 
for patients to use combination tablets if possible. If NRTIs 
are used in hemodialysis patients, they should be adminis-
tered after dialysis sessions at their respective doses.

Patients who develop the M184V mutation may require 
an additional NRTI, as this mutation renders emtricitabine 
and lamivudine ineffective and decreases activity of abaca-
vir. Instead, the mutated virus will be hypersusceptible to 
tenofovir and zidovudine, which therefore should be used in 
the regimen if possible. The M184V mutation may explain 
why some treatment-experienced patients have three NRTIs 
in their ART regimen instead of two. The specifics of all 
other NRTI mutations are beyond the scope of this primary 
care chapter; details can be found through the International 
Antiviral Society-USA (IAS-USA) resistance updates at 
www.iasusa.org/sites/default/files/tam/21-1-6.pdf

aRitonavir boosting is denoted by /r.
INSTI, integrase strand transfer inhibitor; NNRTI, nonnucleoside reverse tran-
scriptase inhibitor; PI, protease inhibitor.
Source: DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents 
(2013).

PREFERREd REGIMENS

NNRTI based Tenofovir/emtricitabine/efavirenz
PI baseda Tenofovir/emtricitabine + atazanavir/r

Tenofovir/emtricitabine + darunavir/r
INSTI based Tenofovir/emtricitabine + raltegravir

Tenofovir/emtricitabine/elvitegravir/cobicistat
Tenofovir/emtricitabine + dolutegravir
Abacavir/lamivudine + dolutegravir

ALTERNATIVE REGIMENS

NNRTI based Tenofovir/emtricitabine/rilpivirine
Abacavir/lamivudine + efavirenz
Abacavir/lamivudine + rilpivirine

PI baseda Abacavir/lamivudine + atazanavir/r
Abacavir/lamivudine + darunavir/r
Abacavir/lamivudine or tenofovir/emtricitabine 

+ fosamprenavir/r
Abacavir/lamivudine or tenofovir/emtricitabine 

+ lopinavir/r

INSTI based Abacavir/lamivudine + raltegravir

TABLE 37.3 Recommended Initial Treatment Regimens
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ANTIRETROVIRAL 
AGENT(S) AdVANTAGES dISAdVANTAGES

Tenofovir/emtricitabine  n  Superior virologic efficacy compared to abacavir/
lamivudine in patients with VL >100,000

 n Dual activity against HBV
 n Once-daily dosing
 n  Coformulated into single-tablet regimens (with 
efavirenz, rilpivirine, and elvitegravir)

 n  Potentially nephrotoxic: proximal tubulopathy, acute or 
chronic renal insufficiency (tenofovir)

 n  Decreases in bone mineral density (tenofovir)

Abacavir/lamivudine  n Safe for use in renal impairment
 n Once-daily dosing
 n  Same virologic efficacy compared to tenofovir/
emtricitabine in patients with VL <100,000

 n  Potential for abacavir hypersensitivity reaction if  
HLA-B*5701 positive

 n  Inferior virologic efficacy compared to tenofovir/emtric-
itabine in patients with VL >100,000

Efavirenz  n Once-daily dosing
 n  Virologic suppression superior or noninferior to 
comparative antiretrovirals in clinical trials

 n  Coformulated into single-tablet regimen with 
tenofovir/emtricitabine (ATRIPLA®)

 n Neuropsychiatric adverse effects
 n Teratogenic in 1st trimester
 n  Greater risk of resistance than PI regimens and poten-
tial for cross-resistance with other NNRTIs

 n Dyslipidemia, rash
 n Drug interactions (CYP3A4 inducer)

Rilpivirine  n Once-daily dosing
 n  Fewer adverse effects (CNS, lipids, rashes) com-
pared to efavirenz

 n Small pill size
 n  Coformulated into single-tablet regimen with 
tenofovir/emtricitabine (COMPLERA®)

 n  Not recommended in patients with baseline VL 
>100,000 owing to higher rates of treatment failure

 n  Greater risk of resistance than PI regimens and 
 potential for cross-resistance with other NNRTIs

 n  Meal requirement (minimum 400–500 calories)
 n  Requires acidic environment for absorption (drug inter-
action with acid-reducing agents)

Atazanavir/ra  n Once-daily dosing
 n Less dyslipidemia than other PIs
 n Safe and effective in pregnancy
 n  Higher genetic barrier to resistance than other 
classes

 n  Indirect hyperbilirubinemia (may lead to jaundice or 
scleral icterus)

 n Nephrolithiasis
 n  Requires acidic environment for absorption (drug inter-
action with acid-reducing agents)

Class effect:

 n Nausea, vomiting, diarrhea
 n Drug interactions (CYP3A4 inhibitor)
 n Metabolic complications

Darunavir/r  n Once-daily dosing
 n Potent virologic efficacy
 n  Highest barrier to resistance of all PIs (may use 
higher twice-daily dosing to overcome resistance)

 n Skin rash
 n Food requirement

Class effect:

 n Nausea, vomiting, diarrhea
 n Drug interactions (CYP3A4 inhibitor)
 n Metabolic complications

Fosamprenavir/r  n Once-daily dosing possible
 n No food requirement

 n Skin rash
 n More hyperlipidemia
 n Higher pill burden

Class effect:

 n Nausea, vomiting, diarrhea
 n Drug interactions (CYP3A4 inhibitor)
 n Metabolic complications

Lopinavir/r  n Once-daily dosing possible
 n No food requirement
 n Safe and effective in pregnancy
 n Larger CD4 increase compared to efavirenz

 n  Requires 200 mg of ritonavir boosting (greater class 
adverse effects)

 n Once-daily dosing NOT recommended in pregnancy
 n PR and QT prolongation reported
 n Possible higher risk of MI

Class effect:

 n Nausea, vomiting, diarrhea
 n Drug interactions (CYP3A4 inhibitor)
 n Metabolic complications

TABLE 37.4 Advantages and disadvantages of Antiretroviral Components of Initial Regimens

(continued )
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ANTIRETROVIRAL 
AGENT(S) AdVANTAGES dISAdVANTAGES

Raltegravir  n Least amount of drug interactions
 n Fewest drug-related adverse effects
 n No food requirement

 n Twice-daily dosing
 n Greater risk of resistance than PI regimens
 n Increases creatine kinase

Elvitegravir/cobicistat  n Once-daily dosing
 n  Coformulated with tenofovir/emtricitabine 
(STRIBILD™)

 n Minimal adverse effects

 n Drug interactions (cobicistat is a CYP3A4 inhibitor)
 n  Cobicistat inhibits active tubular secretion of creatinine 
and thus increases serum levels of creatinine

 n Cannot initiate if CrCl <70 mL/min
 n Food requirement
 n Greater risk of resistance than PI regimens

Dolutegravir  n Once-daily dosing
 n Minimal adverse effects
 n  Highest barrier to resistance of all INSTIs (may use 
higher twice-daily dosing to overcome resistance)

 n  Noninferior to raltegravir; superior to efavirenz and 
darunavir

 n  Shorter duration of follow-up and postmarketing 
experience to date

 n  Drug interactions with some UGT1A and CYP3A 
inducers

 n  Decreases tubular secretion of creatinine, thus 
increases serum levels of creatinine

aRitonavir boosting is indicated by “/r.” 
CNS, central nervous system; HBV, hepatitis B virus; MI, myocardial infarction; NNRTI, nonnucleoside reverse transcriptase inhibitor; PI, protease inhibitor; VL, viral 
load.
Source: DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents (2013).

GENERIC NAME  
(TRAdE NAME) dOSE ELIMINATION/METABOLISM

dISTINGUISHING AdVERSE  
EFFECTS

NRTIs

Abacavir (Ziagen 
[Epzicom,  
Trizivir])

300 mg twice daily or 600 mg daily Alcohol dehydrogenase and gluc-
uronyl transferase

Hypersensitivity reaction (if HLA-
B*5701 positive)

Didanosine (Videx EC) ≥60 kg: 400 mg daily without food 
(with tenofovir: 250 mg daily)

<60 kg: 250 mg daily without food 
(with tenofovir: 200 mg daily)

Renal excretion
 n  Dose adjustment necessary if 
CrCl  
<60 mL/min

Pancreatitis
Peripheral neuropathy
Lactic acidosis

Emtricitabine  
(Emtriva [Truvada, 
Atripla, Complera, 
Stribild])

200 mg daily
Oral solution: 240 mg (24 mL) daily

Renal excretion
 n  Dose adjustment may be sug-
gested if CrCl <50 mL/min

Minimal toxicity
Skin hyperpigmentation

Lamivudine (Epivir 
[Epzicom, Combivir, 
Trizivir])

300 mg daily or
150 mg twice daily

Renal excretion
 n  Dose adjustment may be sug-
gested if CrCl <50 mL/min

Minimal toxicity

Stavudine (Zerit) ≥60 kg: 40 mg twice daily
<60 kg: 30 mg twice daily

Renal excretion
 n  Dose adjustment necessary if 
CrCl <50 mL/min

Peripheral neuropathy
Lipoatrophy
Pancreatitis
Lactic acidosis
Insulin resistance

Tenofovir
(Viread [Truvada,  

Atripla, Complera, 
Stribild])

300 mg daily Renal excretion
 n  Dose adjustment necessary if 
CrCl <50 mL/min

Renal insufficiency
 n Proximal tubulopathy
 n Fanconi syndrome

Decreased bone mineral density

TABLE 37.5 Antiretroviral dosing Recommendations and Selected Characteristics
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GENERIC NAME  
(TRAdE NAME) dOSE ELIMINATION/METABOLISM

dISTINGUISHING AdVERSE  
EFFECTS

Zidovudine (Retrovir 
[Combivir, Trizivir])

300 mg twice daily Renal excretion
 n  Dose adjustment necessary if 
CrCl <15 mL/min

Bone marrow suppression (macro-
cytic anemia)

Nausea, vomiting
Lipoatrophy
Myopathy
Lactic acidosis

NNRTIs Class adverse effects: Rash

Efavirenz (Sustiva 
[Atripla])

600 mg QHS on empty stomach CYP2B6 and 3A4 substrate
Induces CYP3A4

CNS disturbances
Teratogenicity
Hyperlipidemia

Etravirine (Intelence) 200 mg twice daily
Dissolves in liquid
(may use 400 mg once daily 

off-label)

CYP3A4, 2C9/2C19 substrate
Induces 3A4; inhibits 2C9/2C19

Nausea

Nevirapine (Viramune) 400 mg daily or
200 mg twice daily
*200 mg daily × 14 days lead-in 

period (repeat if discontinued for 
>7 days)

CYP450 substrate
Induces CYP3A4 and 2B6

Symptomatic hepatitis, including 
fatal hepatic necrosis (avoid in 
females with CD4 >250 and 
males with CD4 >400)

Rilpivirine (Edurant 
[Complera])

25 mg daily with food (400–500 
calories)

CYP3A4 substrate Minimal toxicity

PIs All PIs are recommended to  be  
taken with food

Class adverse effects:
Hyperlipidemia
Hyperglycemia
Nausea, diarrhea
Elevated transaminases

Atazanavir (Reyataz) 300 mg daily + ritonavir 100 mg 
(may use 400 mg daily if ARV- 
naïve and not using tenofovir)

CYP3A4 substrate and inhibitor Indirect hyperbilirubinemia
Nephrolithiasis

Darunavir (Prezista) 800 mg daily + ritonavir 100 mg  
or 600 mg twice daily + ritonavir 
100 mg twice daily (if at least 1 
darunavir mutation)

CYP3A4 substrate and inhibitor Rash

Fosamprenavir (Lexiva) 1,400 mg daily + ritonavir 100 mg 
or 700 mg twice daily + ritonavir 
100 mg twice daily

CYP3A4 substrate, inhibitor and 
inducer

Rash

Indinavir (Crixivan) 800 mg q 8 hr  
or 800 mg twice daily + ritonavir 
100 mg twice daily

CYP3A4 substrate and inhibitor Nephrolithiasis (drink at least 2 L 
water daily)

Indirect hyperbilirubinemia
Fat maldistribution

Lopinavir/ritonavir 
(Kaletra)

400/100 mg twice daily  
or 800/200 once daily

CYP3A4 substrate and inhibitor Increased GI intolerance
Hypertriglyceridemia
PR and QT prolongation
Insulin resistance

Nelfinavir (Viracept) 1,250 mg twice daily CYP2C19 and 3A4 substrate
Inhibits 3A4

Diarrhea

Saquinavir (Invirase) 1,000 mg twice daily + ritonavir 
100 mg twice daily

CYP3A4 substrate and inhibitor PR and QT prolongation

(continued )
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regimens have twice the risk of incomplete daily dosing 
(Cohen, Davis, & Meyers, 2012). There are limitations to 
using efavirenz, mainly intolerance to the neuropsychiatric 
adverse effects. Dizziness, drowsiness, and vivid dreams 
are common adverse effects experienced immediately upon 
initiation, so patients should be counseled to take efavi-
renz prior to bedtime on an empty stomach, as food can 
enhance absorption and worsen these adverse effects. These 
central nervous system (CNS) disturbances diminish over 
a few weeks as autoinduction of CYP3A4 occurs. Primary 

The NNRTI class has long half-lives and can be typi-
cally dosed once daily. Efavirenz is the preferred NNRTI in 
treatment-naïve patients and has had several clinical studies 
establishing its virologic efficacy. In fact, new ARVs that 
are developed very often will go head to head against efa-
virenz to determine effectiveness. Because of its coformula-
tion with tenofovir/emtricitabine into the first single-tablet 
regimen, Atripla®, the ease of its use has resulted in tremen-
dous popularity. It has been demonstrated that single-tablet 
regimens improve adherence rates and that multiple-tablet 

GENERIC NAME  
(TRAdE NAME) dOSE ELIMINATION/METABOLISM

dISTINGUISHING AdVERSE  
EFFECTS

Tipranavir (Aptivus) 500 mg twice daily + ritonavir 200 
mg twice daily

CYP3A4 substrate and inhibitor Hepatotoxicity
Rash
Intracranial hemorrhage

INSTIs

Raltegravir (Isentress) 400 mg twice daily UGT1A1-mediated glucuronidation Minimal toxicity
CPK elevation

Elvitegravir (currently 
only available as 
coformulated) 
(Stribild)

150 mg daily with food CYP3A4, UGT1A1/3 substrate Nausea, diarrhea

Dolutegravir (Tivicay) 50 mg daily or 50 mg twice daily 
if INSTI resistance or potent 
UGT1A/CYP3A inducers

UGT1A1, some contribution from 
CYP3A

Headache, insomnia

PK Enhancers

Ritonavir (Norvir) 100–400 mg per day in 1–2 
divided doses (refer to specific  
PI dosing) with food

CYP3A4 substrate
Potent inhibitor of 3A4 and 2D6

GI intolerance, NVD
Parasthesias
Hyperlipidemia
Asthenia
Taste perversion
Hyperglycemia

Cobicistat (currently only 
available as coformu-
lated (Stribild)

150 mg daily with food Potent inhibitor of CYP3A4 New onset or worsening renal 
impairment (not recommended 
to initiate if CrCl <70 mL/min)

Nausea, diarrhea

Fusion Inhibitor

Enfuvirtide (Fuzeon) 90 mg (1 mL) subcutaneously 
twice daily

Catabolism to its constituent 
amino acids

Injection site reactions (~100%)
 n  Pain, erythema, pruritus, etc.

Increased risk of pneumonia

CCR5 Antagonist

Maraviroc (Selzentry) 300 mg twice daily
 n  150 mg twice daily if given with 
CYP3A4 inhibitor

 n  600 mg twice daily if given with 
CYP3A4 inducer

CYP3A4 substrate Cough
Dizziness
Rash
Hepatotoxicity

ARV, antiretroviral; CPK, creatine phosphokinase; GI, gastrointestinal; NVD, nausea, vomiting, diarrhea. 
Source: Adapted from DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents (2013).

TABLE 37.5 Antiretroviral dosing Recommendations and Selected Characteristics (continued )
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care providers should be aware, however, that depressive 
symptoms may continue while patients are on efavirenz. 
Therefore, patients who are not mentally stable may want 
to avoid use of efavirenz and opt for other treatment regi-
mens. In addition, efavirenz can be teratogenic and cause 
neural tube defects when used in the first trimester. Women 
of childbearing age may also opt not to use efavirenz, as 
damage to the fetus may occur before status of pregnancy 
is realized.

Another NNRTI-based single-tablet regimen is cofor-
mulated tenofovir/emtricitabine/rilpivirine, or Complera®. 
This combination is an alternative initial treatment regimen. 
Although rilpivirine has significantly fewer CNS adverse 
effects than efavirenz and is not teratogenic, it too has its 
limitations. Rilpivirine is currently not recommended to use 
in patients with baseline viral load (VL) >100,000 copies/
mL, because evidence from clinical trials suggest virologic 
failure in patients with higher viral loads compared to efa-
virenz. In addition, rilpivirine has a food requirement of at 
least 400 to 500 calories and requires an acidic environment 
for absorption. Therefore, the most common drug inter-
action found with rilpivirine is with acid-reducing agents. 
Proton pump inhibitors (PPIs) are contraindicated, use of 
H2-receptor antagonists (H2RAs) must be separated by 10 
to 12 hours from rilpivirine doses, and antacids should be 
separated by 4 hours.

The second-generation NNRTI is etravirine, which was 
designed to maintain efficacy against viruses with the K103N 
mutation. This single-point mutation renders the entire 
NNRTI class (except the recently available rilpivirine) ineffec-
tive against the resistant virus. Etravirine is generally reserved 
for salvage therapy against mutated viruses; however, it can 
be useful in treatment-naïve patients who cannot swallow 
pills, as these tablets are easily dissolved in water or juice.

Of the PI class, atazanavir and darunavir are generally 
preferred for their lower pill burden and fewer metabolic 
adverse effects compared to the other PIs. All PIs (with the 
exception of nelfinavir) are recommended to be “boosted” 
by ritonavir, which is a very potent CYP3A4 inhibitor. 
Because the PIs are 3A4 substrates, a small dose of rito-
navir inhibits their metabolism and enhances the plasma 
concentration of the active PI. Thus, although ritonavir is 
technically a PI, its role in therapy is as a pharmacokinetic 
enhancer, not an active antiretroviral. The concept of boost-
ing has become the standard of PI use owing to the benefits 
of increased drug exposure and prolonged half-life. This is 
important as it results in reduced dosing frequency, a lower 
pill burden, and increased Cmin, leading to a lower risk of 
resistance. For this reason, the PI class has a higher genetic 
barrier to resistance and can overcome mutated viruses 
by producing higher drug levels. Unfortunately, higher 
drug concentrations may lead to increased adverse effects. 
Because of the potent inhibition of CYP3A4 metabolism by 
ritonavir, use of boosted PIs requires vigilant monitoring for 
significant drug interactions. Websites specific to antiretro-
viral drug interactions (such as www.hiv-druginteractions 
.org/Interactions.aspx) are useful to determine clinical sig-
nificance and optimal management.

Atazanavir has the least effect on lipids compared to other 
PIs. It is unique because atazanavir may be used unboosted 
in patients who cannot tolerate ritonavir, although doing so 
decreases drug concentrations. It is important to recognize 
that if atazanavir is used concomitantly with tenofovir, the 
drug levels of atazanavir are lowered, so it must be boosted 
with ritonavir to attain adequate serum concentrations. 
Another drug interaction to be mindful of is with acid-
reducing agents. Similar to rilpivirine, atazanavir requires 
an acidic environment for absorption; therefore, the same 
cautions with using acid-reducing agents apply as with rilpi-
virine. Atazanavir can increase indirect bilirubin, but is not 
of concern unless the patient is visibly icteric and requests a 
treatment change. Boosted atazanavir in combination with 
zidovudine/lamivudine is one of the preferred treatment 
regimens recommended in pregnancy. Darunavir is a potent 
PI, which when used at the increased twice-daily dosages, 
has the highest barrier to resistance among the class. Even 
if the virus has some PI mutations, if those mutations are 
not specific to darunavir, the once-daily dosing remains suf-
ficient. The twice-daily dosing of darunavir has been very 
useful in patients with a long history of treatment experi-
ence and multiclass resistance, as it often maintains efficacy. 
Darunavir is generally well tolerated, but it does have a sul-
fonamide moiety in the chemical structure and may cause a 
skin rash.

Integrase inhibitors are the newest class of antiretro-
virals and have played a significant role in patients with 
multiclass resistance, as they present a novel mecha-
nism of action. As a class, integrase inhibitors decrease 
the viral load faster than other ARV classes, but clinical 
implications of this effect have not yet been established. 
Raltegravir has the least number of drug interactions, as it 
is not metabolized by the CYP450 system and has minimal 
adverse effects. Creatine phosphokinase (CPK) elevations 
can occur and there have been a few reports of myopa-
thy; otherwise raltegravir is very well tolerated. The disad-
vantage of raltegravir is its twice-daily dosing. Once-daily 
dosing of raltegravir has been studied, but was not nonin-
ferior to twice-daily dosing in virologic suppression (83% 
vs. 88%, respectively) and once-daily dosing cannot be rec-
ommended (Eron et al., 2011). Subsequently, a once-daily 
integrase inhibitor was recently approved in combination 
with tenofovir/emtricitabine to fulfill the single-tablet inte-
grase inhibitor regimen.

Elvitegravir is not available as a stand-alone agent and 
requires a booster to achieve levels high enough to be dosed 
once daily. Cobicistat is a pharmacokinetic enhancer and, 
like ritonavir at boosting doses, has no antiviral activity. 
Rather, cobicistat is purely a CYP3A4 inhibitor and is 
coformulated with elvitegravir and tenofovir/emtricitabine 
to constitute Stribild®. This combination is well tolerated, 
with the most common adverse effect reported being GI 
intolerance (but still less than PI regimens) Stribild® also 
has a unique effect on SCr. Cobicistat inhibits the active 
tubular secretion of creatinine, resulting in elevated SCr, but 
has no actual effect on decreasing glomerular filtration rate 
(GFR). However, in clinical practice, assessing true GFR 

http://www.hiv-druginteractions.org/Interactions.aspx
http://www.hiv-druginteractions.org/Interactions.aspx


576      UNIT VIII: Immunologic Conditions

with 24-hour urine collections or use of iohexol is not real-
istic, so providers resort to the Cockcroft-Gault equation to 
estimate CrCl. Thus, providers may find it challenging to 
determine whether increases in SCr are an expected effect 
from cobicistat or a genuine reflection of acute renal dys-
function due to tenofovir. For this reason, Stribild® should 
not be initiated in patients with a baseline CrCl <70 mL/min 
and must be discontinued if CrCl falls below 50 mL/min 
after initiation. In the clinical trials, cobicistat increased SCr 
only by a mean of 0.12 to 0.15 mg/dL; thus, the guidelines 
state that an increase in SCr by >0.4 mg/dL should be very 
closely monitored and regarded as potential tubulopathy 
(Panel on Opportunistic Infections in HIV-Infected Adults 
and Adolescents, 2013). Both raltegravir and elvitegravir 
have a relatively lower barrier to resistance and share cross-
resistance with each other.

The newest antiretroviral agent that has been approved 
is the second-generation INSTI dolutegravir (2013). After 
the FDA approval of dolutegravir, it promptly made its 
way into the DHHS guidelines as a preferred initial treat-
ment option. Although a swift change, it was not without 
reason. Dolutegravir is a once-daily integrase inhibitor that 
is also very well tolerated and has less drug–drug interac-
tion potential than Stribild® because it is mostly metabo-
lized by UGT1A1, with some contribution from CYP3A. In 
addition, dolutegravir can be used twice daily to overcome 
INSTI resistance caused by raltegravir or elvitegravir. What 
is most impressive, however, is that dolutegravir has shown 
superiority over Atripla®, which was considered a gold-stan-
dard regimen (Walmsley et al., 2013). Dolutegravir has also 
shown superiority over darunavir/r, another feat that has 
not been demonstrated before (Feinberg, Clotet, & Khuong, 
2013). It is important to note that superiority was due to 
increased adverse effects from efavirenz and darunavir/r, 
not improved virologic suppression by dolutegravir. As 
for comparing dolutegravir to other integrase inhibitors, 
dolutegravir was noninferior to raltegravir in treatment-
naïve patients, but demonstrated superiority in treatment-
experienced patients (Cahn et al., 2013; Raffi et al., 2013). 
Dolutegravir has been studied in the aforementioned trials 
using an NRTI backbone of abacavir/lamivudine, which 
supports the inclusion of this combination as a first-line 
option. In addition, a single-tablet regimen of dolutegravir/
abacavir/lamivudine is expected to become available, which 
will provide the fourth single-tablet regimen option, but 
the first for patients with renal impairment who cannot use 
tenofovir.

Lastly, there are two different entry inhibitors, the fusion 
inhibitor and the chemokine receptor 5 (CCR5) antagonist. 
Both are reserved for salvage therapy in patients with mul-
tidrug resistance, as there are limitations on their use. The 
fusion inhibitor enfuvirtide was once very popular before 
newer antiretrovirals were developed because it offered a 
different mechanism of action than the traditional NRTIs, 
NNRTIs, and PIs. However, because of the inconvenience 
of and adverse drug reactions to the twice-daily subcutane-
ous injections, enfuvirtide has fallen out of favor and is now 
employed only as a salvage treatment option. The CCR5 

antagonist maraviroc will only be effective if the virus uses 
the R5 receptor for cellular entry. Therefore, a tropism 
assay is necessary prior to use of maraviroc to determine 
if the virus is R5 or X4 tropic. Many patients living with 
HIV for an extended period of time become dual-mixed, 
which allows the virus to use both coreceptors for cellular 
entry, rendering maraviroc ineffective for virologic control. 
Currently, no X4 receptor antagonists are available.

Because of the various ARV options, selection of an ini-
tial regimen should be individualized based on toxicity, pill 
burden, dosing frequency, drug interactions, resistance test 
results, and comorbid conditions. Although the guidelines 
provide preferred treatment regimens for treatment-naïve 
patients, an alternative regimen may actually be better for 
some patients depending on the patient-specific factors. The 
primary care provider must consider renal function, preg-
nancy status, psychiatric history, and existing comorbidities 
such as hyperlipidemia or diabetes. Table 37.5 lists the dosing 
regimens and selected characteristics of all available antiret-
rovirals, including distinguishing adverse effects. Table 37.6 
displays recommendations for laboratory monitoring and spe-
cific tests that should be obtained prior to and during ART.

 n AdHERENCE

Patients must understand that starting treatment means 
making a commitment to take full doses of all medica-
tions every day, indefinitely. The primary care provider 
should initiate treatment only when the patient is ready to 
be compliant. Readiness implies not only a psychological 
willingness but also a practical ability to maintain a daily 
regimen of potentially several medications. Some patients 
are eager to start medications but must wait until their 
prescription benefits are in place. Other patients prefer to 
delay starting medication until they leave homeless shel-
ters for stable housing because they have no safe place 
to store medications. Others prefer to discuss the deci-
sion with family members or friends before making the 
commitment. Pressuring patients to start treatment before 
they are ready or take medications they distrust can lead 
to poor adherence to the regimen and consequently a poor 
therapeutic effect.

The medication regimens may be difficult to follow for 
those with poor health literacy. Hence, there should be 
more than one source of teaching in the office or clinic in 
order for the patient to receive support and encouragement 
to maintain adherence to the regimen. A multidisciplinary 
team approach is recommended to optimize adherence, 
especially including pharmacists providing counseling and 
education about medications and social workers to assist 
in stable living situations. Table 37.7 provides strategies 
that should be used to improve adherence to medications. 
Patients must be counseled about the possible failure rates 
of ART when doses are missed or not taken as directed. As 
Dr. C. Everett Koop simply stated, “Drugs don’t work in 
patients who don’t take them.”
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 n TREATMENT FAILURE

Patients who are compliant with ART are expected to 
suppress viral loads and improve immune function indefi-
nitely provided that they continue taking antiretrovirals. 
HIV can unequivocally be controlled with these effective 
antiretrovirals and has become a chronic disease state in 
the United States. Although in the early 1990s HIV was 
once the leading cause of death in the United States and 
responsible for 20% of deaths among persons 25 to 44 
years old, by the end of 2010, HIV dropped to the sev-
enth leading cause of death and was responsible for only 
2.4% of deaths among this age group (Centers for Disease 
Control and Prevention, 2012). Despite the success-
ful ART regimens, there are several negative predictors 

TEST

ENTRY  
INTO  
CARE ART INITIATION

2–8 WEEKS 
FOLLOW-UP

EVERY  
3–6 

MONTHS
EVERY 6–12 
MONTHS ART FAILURE

CLINICALLY
INdICATEd

Viral load × × × × × ×

CD4 count × × × × In clinically  
stable 
patients

× ×

Resistance 
testing

× × ×

HLA-B*5701 × If considering 
abacavir

Tropism testing × If considering 
maraviroc

× If considering 
maraviroc 
failure

Hepatitis B & C 
serology

× ×

Basic chemistry × × × × ×

ALT, AST, 
bilirubin

× × × × ×

CBC with 
differential

× × × If on 
zidovudine

× ×

Fasting lipid 
panel

× × × × ×

Fasting glucose 
or HbA1c

× × × × ×

Urinalysis × × × If on 
tenofovir

×

Pregnancy test × If starting 
efavirenz

×

ART; antiretroviral treatment; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CBC, complete blood count.
Source: DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents (2013).

TABLE 37.6 Laboratory Monitoring Recommendations Before and After ART

of success: regimen complexity and pill burden, lack of 
patient education, medication adverse effects, fear of 
medication adverse effects, poor clinician–patient rela-
tionships, unstable housing, mental illnesses, and low lev-
els of literacy.

Treatment failure is defined as: (1) <1 log10 reduc-
tion in viral load within 4 weeks of initiating treatment; 
(2) after viral load suppression, repeated detectable viral 
loads >200 copies/mL; (3) failure to achieve rise in CD4 
by 25 to 50 cells/mm3; and (4) clinical disease progres-
sion (development of OIs). When HIV does not respond to 
ART or stops responding, drug-resistance testing should 
be completed. Drug-resistance testing is indicated to help 
guide the selection of active drugs in creating a new regi-
men when patients experience treatment failure and the 
viral load is >1,000 copies/mL. Resistance testing is not 
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recommended if viral loads are <1,000 copies/mL or if 
it has been >4 weeks since ART discontinuation. Drug-
resistant virus evolves in response to selective pressure 
applied by the ARVs taken. More than 4 weeks off medi-
cations allows the wild-type virus to replicate, and the 
viral strains harboring mutations will decrease below the 
threshold of detection by resistance tests. It is notable that 
the resistant virus will remain “archived” in reservoirs and 
will undoubtedly emerge rapidly under selective pressure if 
the ARV is restarted.

When treatment failure is confirmed, the ART regimen 
should be changed as soon as possible to avoid develop-
ing accumulated mutations. To design a new regimen, the 
past and current resistance test results should be assessed to 
identify at least two (preferably three) fully active ARVs to 
be combined with an optimized background ARV regimen. 
Adding only one fully active ARV to a failing regimen is 
not recommended because of the likelihood of rapid devel-
opment of resistance to the new ARV. The treatment goal 
for patients failing treatment because of drug resistance is 
to regain an undetectable viral load and restore virologic 
control.

It is important to note that discontinuing treatment 
or taking a brief interruption of treatment may result in a 
rapid increase in viral load and decrease in CD4 counts, 
thereby increasing the risk of clinical disease progression. 
When a patient is virologically suppressed but cannot 

achieve an adequate rise in CD4 counts, this indicates 
immunologic failure, for which there is no consensus 
on how to treat. Managing patients who are extensively 
ARV-experienced and continue to have treatment failure 
can be very complicated and expert advice is certainly 
warranted.

 n LATE dISEASE

AIDS

Despite the availability of very effective and safe antiret-
rovirals, patients are still developing AIDS. Either they are 
not compliant with their ART regimen because of psycho-
social or economic reasons, they are not aware of their 
HIV status and live with the virus for a prolonged duration 
until they seek medical care in response to an OI, or they 
have taken ART but failed treatment. AIDS is defined by a 
CD4 cell count <200 cells/mm3 or development of an AIDS-
defining condition listed in Table 37.8. As the immune 
system deteriorates, the patient may develop one of these 
OIs. The majority of OIs are caused by organisms that are 

ART, antiretroviral treatment.
Source: DHHS Panel on Antiretroviral Guidelines for Adults and Adolescents 
(2013).

STRATEGIES EXAMPLES

Multidisciplinary team 
approach

Physicians, pharmacists, nurses, 
social workers

Identify potential barriers 
to adherence prior to 
starting ART

Psychosocial issues, substance abuse, 
low literacy, skepticism or fear of 
ART, lack of prescription coverage

Provide resources for the 
patient

Resources to obtain prescription 
drug coverage, pillboxes, referrals 
for mental health/substance abuse 
treatment

Involve the patient in 
ARV regimen selection

Review potential side effects, dosing 
frequency, pill burden, and food 
requirements for each option

Assess adherence at 
every clinic visit

Multiple members of health care 
team can assess adherence: ask 
open-ended questions

Identify reason for 
nonadherence

Failure to fill prescription, wrong 
dose, wrong time, adverse effects, 
forgetfulness, large pills, pill 
fatigue, lack of understanding of 
drug resistance

TABLE 37.7 Strategies to Improve Adherence

Source: Schneider, Whitmore, Glynn, and Dominguez (2008).

TABLE 37.8 AIdS-defining Conditions

Candidiasis of bronchi, trachea, 
or lungs

Candidiasis, esophageal

Cervical cancer, invasive

Coccidioidomycosis, dissemi-
nated or extrapulmonary

Cryptococcosis, extrapulmonary

Cryptosporidiosis, chronic 
intestinal (duration >1 
month)

Cytomegalovirus disease (other 
than liver, spleen, or nodes)

Cytomegalovirus retinitis (with 
loss of vision)

Encephalopathy, HIV related

Herpes simplex: chronic ulcer(s) 
(duration >1 month); or 
bronchitis, pneumonitis, or 
esophagitis

Histoplasmosis, disseminated 
or extrapulmonary

Isosporiasis, chronic intestinal 
(duration >1 month)

Lymphoma, Burkitt

Lymphoma, immunoblastic

Lymphoma, primary, for brain

Mycobacterium avium 
complex or Mycobacterium 
kansasii, disseminated or 
extrapulmonary

Mycobacterium tuberculosis, 
any site (pulmonary or 
extrapulmonary)

Mycobacterium, other 
species or unidentified 
species, disseminated or 
extrapulmonary

Pneumocystis jirovecii 
pneumonia

Pneumonia, recurrent

Progressive multifocal 
leukoencephalopathy

Salmonella septicemia, 
recurrent

Toxoplasmosis of brain

Wasting syndrome due to HIV
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ART to prevent OIs from occurring. It is recommended to 
prevent exposure to opportunistic pathogens and vaccinate 
when possible. Primary chemoprophylaxis is recommended 
at certain CD4 thresholds to prevent first episodes. If an OI 
does develop, treat the emergent OI and continue second-
ary chemoprophylaxis to prevent disease recurrence (also 
referred to as chronic maintenance therapy). The provider 
may discontinue prophylaxis in consideration of sustained 
immune recovery as a direct result of ART. As a rule, the 
provider should initiate ART soon after OI treatment has 
started, because the benefits of decreased AIDS progression 
and lower death incidence outweigh the risk of immune 
reconstitution inflammatory syndrome (IRIS). The time 
frame varies depending on the specific OI, but generally 
ART should be initiated within 2 to 8 weeks.

For the purposes of this chapter, Table 37.9 lists only 
the recommendations rated strongly by the guidelines for 
primary prophylaxis of OIs. In instances where patients 
cannot tolerate the preferred regimens, alternative regimens 
are available and can be found in the complete guidelines 
document accessible at http://aidsinfo.nih.gov/contentfiles/
lvguidelines/adult_oi.pdf

OPPORTUNISTIC 
INFECTION INdICATION FOR STARTING PREFERREd TREATMENT INdICATION FOR dISCONTINUING

PCP CD4 <200 or oropharyngeal 
candidiasis. (Patients treated 
for toxoplasmosis with 
sulfadiazine/pyrimethamine 
do not require additional PCP 
prophylaxis.)

Trimethoprim-sulfamethoxazole  
1 DS tablet daily  
or trimethoprim-sulfamethoxazole 
1 SS tablet daily

CD4 increased to >200 for at least 3 
months in response to ART

Toxoplasma gondii 
encephalitis

Toxoplasma IgG(+) patients with 
CD4 <100

Trimethoprim-sulfamethoxazole 1 DS 
tablet daily

CD4 increased to >200 for at least 3 
months in response to ART

Disseminated MAC CD4 <50 (after ruling out active 
MAC infection based on clinical 
assessment)

Azithromycin 1,200 mg once weekly 
or clarithromycin 500 mg twice 
daily

CD4 increased to >100 for at least 3 
months in response to ART

LTBI (+)TB test with no evidence of  
active TB or close contact with 
person with infectious TB with no 
evidence of active TB

Isoniazid 300 mg + pyridoxine 25 
mg daily × 9 months

Completed 9 months of LTBI 
treatment

Syphilis Exposure within past 90 days to 
a sex partner with diagnosis of 
primary, secondary, or early latent 
syphilis

Benzathine penicillin G 2.4 million 
units IM injection × 1 dose

Only 1 dose, unless exposure occurs 
again

VZV infection Close contact with person with 
chickenpox or herpes zoster and 
is susceptible (i.e., no history of 
either condition)

Varicella-zoster immune globulin 
125 IU per 10 kg (maximum  
625 IU) IM injection as soon 
as possible within 10 days of 
exposure

Only 1 dose, unless exposure occurs 
again

TABLE 37.9 Prophylaxis to Prevent First Opportunistic Infection Episode (Strong Recommendations AI or AII)

ART, antiretroviral treatment; DS, double strength; LTBI, latent Mycobacterium tuberculosis infection; MAC, Mycobacterium avium complex; OI, opportunistic 
infections; PCP, Pneumocystis pneumonia; SS, single strength; VZV, varicella-zoster virus.
Source: Panel on Opportunistic Infections in HIV-Infected Adults and Adolescents (2013).

ubiquitous and ordinarily would not affect healthy persons, 
or a reactivation of a latent infection. The likelihood of 
developing certain OIs correlates with CD4 counts, which 
is the premise for primary prevention with medications. 
With the increased awareness of HIV infection and promo-
tion of routine HIV testing, the primary care provider may 
not commonly see manifestations of these AIDS-defining 
conditions. Thus, this chapter only addresses OI preven-
tion rather than treatment; complete treatment informa-
tion is available from the CDC guidelines on prevention 
and treatment of OIs accessible at http://aidsinfo.nih.gov/
contentfiles/lvguidelines/adult_oi.pdf

 n OPPORTUNISTIC INFECTIONS

Although it is beyond the scope of this chapter to discuss 
all OIs in detail, the primary care provider should be famil-
iar with the recommended prevention methods of certain 
infections. The principles of managing OIs are well defined. 
First and foremost, HIV infection should be treated with 

http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf
http://aidsinfo.nih.gov/contentfiles/lvguidelines/adult_oi.pdf
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 n VACCINATIONS

Vaccinations are recommended to prevent fi rst occurrence 
of various infections. In general, live vaccines are contra-
indicated for use in    HIV-infected  patients. Fig ure 37.2 
displays the   CDC vaccination schedule recommended for 
   HIV-infected  patients, which notably does make an allow-
ance to administer live  varicella and    MMR vaccines if    CD4 
counts are >200    cells/ mm3. Annual infl uenza vaccinations 
are recommended for    all    HIV-infected individuals. The live 
attenuated intranasal vaccine, however, shoul   d  never be 
administered, regardless of the    CD4 count, in order to avoid 
the potential risk of transmitting infectious infl uenza.

Hepatitis A vaccine is indicated for  patients with 
chronic liver disease,  who are  injection drug users,  or 
  MSMs, although providers will often vaccinate for hepati-
tis A and   hepatitis B simultaneously using the combination 
vaccine   Twinrix®. H epatitis B vaccination is indicated for 
all p atients without chronic h  epatitis B virus (H   BV) o r with-
out immunity to H   BV. Both I  gG antibody and a nti-H   Bs 
response should be assessed one month a fter completion of 

vaccination series. It is common for p atients to have diffi -
culty responding to vaccination when C   D4 counts are low. 
N onresponders should be revaccinated when C   D4 counts 
increase above 200 cells/m m3. Some experts recommend 
revaccinating n onresponders to H   BV vaccine with higher 
doses (40 mcg).

The A dvisory Committee on I  mmunization Practices 
(A   CIP) recommends that p neumococcal conjugate vaccine 
(P   CV13) should be used in i mmunocompromised p atients 
19 years and older under the assumption that this vaccine 
may be more immunogenic than p neumococcal polysac-
charide vaccine 2 3-v alent (P   PV23) in this population ( C  DC, 
2012). Regardless of C   D4 count, all H   IV-infected p atients 
w ho have n ever received a pneumococcal vaccine should 
receive one dose of P   CV13. For p atients with C   D4 ≥200 
cells/mm3, a dose of PPV23 should b   e administered at least 8 
weeks after the PCV1 3 vaccine.    For patients with  CD4 <200 
cells   /mm3, PPV23 may  be o   ffered 8 weeks after PCV13 or  
defer   red un til CD4 rises abov   e 200. If patients have  already 
received their PPV23 vaccine    in the past, one dose of PCV13 
is now   r   ecommended at least one ye   ar after the  la st  receipt 
of PPV23. Revacci   nation of PPV23 is recommended if it has 

Immunization Schedule for Human Immunodeficiency Virus (HIV)-Infected Adults

1 dose IIV† annually

Substitute 1-time dose of Tdap for Td booster, then boost with Td every 10 yrs

2 doses

1 or 2 doses

1 dose followed by a booster at 5 years

1 dose

1 or more doses

2 doses

3 doses

Contraindicated

Contraindicated

Contraindicated

3 doses through age 25 yrs

3 doses through age 25 yrs

HIV Infection
CD4T-Lymphocyte count

<200 cells/µL

HIV Infection
CD4T-Lymphocyte count

≥ 200 cells/µL

Influenza*

Tetanus, diphtheria, pertussis (TD/Tdap)*

Varicella*

Human papillomavirus (HPV) Female*

Human papillomavirus (HPV) Male*

Zoster

Measles, mumps, rubella (MMR)

Pneumococcal polysaccharide (PPV23)

Pneumococcal 13-valent conjugate
(PVC13)*

Meningococcal*

Hepatitis A*

Hepatitis B*

For all persons in this category who meet the age requirements and
who lack documentation of vaccination or have no evidence of previous
infection; zoster vaccine recommended regardless of prior episoded of zoster

Recommended if some other risk factor is present (e.g, on the basis of
medical, occupational, lifestyle, or other indication)

No recommendation

Adapted from the Advisory Committee on lmmunization Practices (ADP) 2013 Adult Immunization
Schedule. A summary of the adult immunizations schedule vaccines and their primary indications,
adverse events and contraindications can be found at: www.cdc.gov/vaccines/schedules/
downloads/adult/mmwr-adult-schedulepdf. For more detailed information on immunization
of persons with HIV infection against influenza, pneumoccocal disease, hepatitis B, human
papillomavirus, varicella, and hepatitis A, For additional information on these and other vaccines
(tetanus, diphtheria, pertussis, measles, mumps, ruballa, and meningococcal disease), refer to
recommendations of the ACIP at www.cdc.gov/vaccines/pubs/acip-listhern.

*Covered by the Vaccine Injury Compensation Program
†HIV - Inactivated influenza vaccine. LAIV (live attenuated influenza vaccine) is not recommended for HIV-infected persons.

VACCINE INDICATION

F  IGURE 37.2

Im munization schedule for HI  V-infected ad ults.

So urce: Pa nel on Op  portunistic Infections in HI    V-Infected Ad ults and Ad olescents (2 013).



CHAPTER 37: HIV/AIDS       581

been ≥5 years since the first PPV23 dose (ages 19–64 years) 
or once after the age of 65 years and it has been ≥5 years 
since the last PPV23.

The use of human papillomavirus vaccine (HPV2 or 
HPV4) to prevent sexually transmitted infections associated 
with genital warts and cervical cancer is recommended for 
female patients starting at age 11 or 12 years up to 26 years 
of age. In addition, the quadrivalent vaccine has been shown 
to prevent anal human papillomavirus (HPV) infections and 
anal intraepithelial neoplasia; thus, HPV4 is recommended 
for male patients in the age range of 11 to 26 years. Limited 
data are available regarding use of HPV vaccines in the 
HIV-infected youth, but one randomized clinical trial did 
show that HPV4 was immunogenic and safe (Levin et al., 
2010). Thus, the CDC strongly recommends HPV4 to be 
administered in HIV-infected males and females who are 9 
through 12 years of age.

 n PREEXPOSURE PROPHYLAXIS (PrEP)

The primary care provider may encounter a serodiscordant 
couple who wish to start a family or patients who are sexu-
ally active with HIV-negative partners. These clinical sce-
narios of high-risk HIV-negative individuals have prompted 
debate on how best to reduce the possibility of HIV trans-
mission. Of course, condom use should always be counseled 
and encouraged, but there may be circumstances in which 
condoms are not an option. The best way to reduce the 
risk of transmission is to ensure that the HIV-positive part-
ners are adherent to their prescribed ART. As established 
by the aforementioned HPTN052 study, the risk of HIV 

transmission is significantly reduced when viral loads are 
undetectable. However, as of 2012, primary care clinicians 
have an additional option to further protect the negative 
partner. This option is known as preexposure prophylaxis 
or PrEP, in which ARVs are prescribed for the HIV-negative 
partner to prevent new infection.

Several randomized, double-blind, placebo-controlled 
trials of PrEP have been conducted in various high-risk 
groups. Tenofovir and tenofovir/emtricitabine tablets and 
tenofovir vaginal gel formulations have been studied to 
prevent HIV transmission. A summary of the clinical tri-
als is provided in Table 37.10. PrEP has demonstrated a 
reduction in HIV transmission to the negative partner in 
MSM and heterosexual couples, as well as among injection 
drug users (IDUs). However, oral PrEP failed to prove any 
benefit in trials with an all-female African study popula-
tion. The analysis of the futile trials revealed that consistent 
drug plasma levels could not be detected in the majority 
of women, despite apparent good adherence. In all of the 
successful PrEP studies, the effectiveness was increased 
in patients who had detectable drug levels, indicating the 
importance of adherence. It is clear that PrEP will not be 
effective if patients do not take the antiretrovirals daily; 
therefore, it is important for the primary care provider to 
explain that PrEP does not function like an “as needed” 
medication to be taken only after exposure.

The CDC has published recommendations for provid-
ers prescribing PrEP to provide guidance on candidates 
for PrEP and how often to monitor for HIV infection and 
renal toxicity (CDC, 2013). For tenfovir/emtricitabine, or 
Truvada®, one tablet daily is the regimen for PrEP regardless 
if heterosexual couples, MSMs, or IDUs. Before prescribing 
PrEP, the primary care clinician should obtain a baseline 

STUdY LOCATION POPULATION N PREP AGENT
REdUCTION IN HIV-
1 INCIdENCE (%)

iPrEx United States; Ecuador; Brazil; 
Peru; South Africa; Thailand

MSM and transgender 
women

2,499 FTC/TDF 44

FEM-PrEP South Africa; Tanzania; Kenya Higher risk women 1,950 FTC/TDF 6 (not effective)

Partners PrEP Kenya; Uganda HIV-1 serodiscordant 
couples

4,758 TDF FTC/TDF 67% for TDF; 75% 
for FTC/TDF

TDF2 Study Botswana Heterosexual men/
women

1,200 FTC/TDF 62

VOICE/MTN003 South Africa; Uganda; Zimbabwe Women 5,021 FTC/TDF; TDF; TDF 
vaginal gel

−4
−49
15
(not effective)

Bangkok Tenofovir 
Study

Thailand Injection drug users 2,400 TDF 49

FACTS 001 South Africa Women 2,600 TDF vaginal gel Ongoing

TABLE 37.10 Summary of Clinical Trials for Preexposure Prophylaxis

FTC, emtricitabine; TDF, tenofovir; MSM, men who have sex with men.
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HIV antibody test to rule out active HIV infection, confirm 
that the HIV-negative patient continues to be at high risk 
for HIV acquisition, and that the CrCl is ≥60 mL/min. PrEP 
should not be prescribed to breastfeeding women. During 
PrEP therapy, no more than a 90-day supply of PrEP should 
be prescribed at a time. This 90-day limit allows quarterly 
HIV antibody tests, assessment of medication adherence, 
reassessment of risk behaviors, pregnancy tests, and moni-
toring of CrCl. Every visit should also include counseling on 
risk reduction and condom use.

 n dRUG–dRUG INTERACTIONS, 
COMORBIdITIES, ANd SPECIAL POPULATIONS

Drug–Drug Interactions

As HIV is now a chronic disease state well managed with 
antiretrovirals, it has been projected that more than half of 
all HIV-infected patients will be ≥50 years of age by 2015 
(Effros, Flectcher, & Gebo, 2008). As a result of prolonged 
survival, the rate of comorbid conditions such as CVD, non-
HIV-related cancers, metabolic disorders, psychiatric disor-
ders, osteoporosis, and renal and hepatic insufficiencies is 
increasing. Consequently, clinicians are prescribing more 
medications and given the lack of familiarity and experi-
ence with ART, patients living with HIV are disproportion-
ately at risk for clinically significant drug–drug interactions 
(CSDDIs).

Different classifications of drug–drug interactions exist. 
Pharmacokinetic interactions include those that result in 
impaired absorption, altered distribution, or increased/
decreased metabolism. An example of an absorption inter-
action is when acid-reducing agents such as PPIs decrease 
the absorption of atazanavir or rilpivirine, resulting in lower 
drug concentrations. Metabolism interactions are the most 
frequently observed, primarily due to the NNRTIs inducing 
CYP3A4 and PIs inhibiting CYP3A4 metabolism. Substrates 
of CYP3A4 may subsequently be either ineffective, result-
ing in therapeutic failure, or have an increased incidence of 
adverse effects. It behooves the primary care provider to be 
familiar with CYP3A4 substrates that can cause harm to the 
patient when concentrations are too high. The drug–drug 
interactions are further complicated with individual ARVs 
acting as inhibitors of some CYP450 enzymes but inducers 
of other enzymes. Pharmacodynamic interactions can also 
occur where combinations of medications result in addi-
tive toxicity, a synergistic effect, or an antagonistic effect. 
Contraindicated combinations should not be administered 
and alternative agents can be recommended, whereas some 
drug interactions may require dosage adjustments (increased 
or reduced) or frequency adjustments. With the abundant 
amount of medications that are metabolized by CYP450 
enzymes, it is advisable to consult a pharmacist well versed 
in drug interactions or utilize interaction checkers specifi-
cally created for ARVs such as the University of Liverpool 
tool    (www.hiv-druginteractions.org/Interactions.aspx). 

The DHHS guidelines also have several tables dedicated to 
CSDDIs organized by specific classes of medications.

Comorbid Conditions

HIV-infected patients have an increased risk for CVD, 
attributable to both antiretrovirals and the virus itself. 
Although the Framingham score is widely used to deter-
mine the risk for the general population, this score has 
not yet been validated in the HIV population, especially 
since most clinicians believe that HIV infection itself is 
a cardiovascular risk factor (Deeks, Gandhi, Chae, & 
Lewandrowski, 2012). In addition, the prevalence of cig-
arette smoking is two to three times higher in the HIV 
population, further contributing to the greater risk of a 
cardiovascular event. Guidelines have been developed for 
the management of dyslipidemia and metabolic complica-
tions for HIV-infected patients, which largely parallel the 
Adult Treatment Panel III (ATP3) and American Diabetes 
Association (ADA) recommendations.

The clinician caring for HIV-infected patients must be 
more vigilant in anticipating and identifying CSDDIs when 
treating dyslipidemia with the widespread use of statins, 
because some are contraindicated and others require dos-
age adjustments. For example, simvastatin and lovastatin 
are contraindicated for use concomitantly with PIs because 
of the increased risk of myopathy due to the greatly 
increased statin concentrations. It is recommended to use 
an alternative statin like pravastatin that is not CYP450 
metabolized. Because pravastatin may not be able to pro-
duce the low-density lipoprotein (LDL) reduction neces-
sary, however, the more potent statins atorvastatin and 
rosuvastatin are commonly used with PIs—but at much 
lower doses and with more frequent monitoring of tox-
icities. The older PIs and NRTIs may also be problematic 
in patients with diabetes, as they can reduce insulin sen-
sitivity. Hence, providers need to recognize that diabetes 
management can be more challenging or opt to use other 
antiretrovirals that are metabolically neutral, such as inte-
grase inhibitors or newer NNRTIs.

Other comorbid conditions that may be exacerbated by 
HIV infection or ART include bone disease, renal disease, 
and hepatitis. Tenofovir is known to cause a decrease in 
bone mineral density, but studies confirming the associa-
tion with increased fracture rates or osteoporosis are lack-
ing. Regardless, it is known that fracture rates, incidence of 
avascular necrosis, and vitamin D deficiency are increased 
in the HIV population. The primary care provider can fol-
low the same diagnostic workup for bone diseases as the 
general population, but bear in mind the patient may be at 
an increased risk because of the HIV infection. Tenofovir 
can also cause nephrotoxicity and increased incidence of 
chronic kidney disease; thus, it is imperative for providers 
to monitor renal function attentively as described earlier in 
this chapter. Finally, because HIV can worsen the progres-
sion of chronic hepatitis, it is important for the HIV to be 
well controlled. ARVs with dual HBV activity should be 
used in hepatitis B–infected patients to maintain virologic 

http://www.hiv-druginteractions.org/Interactions.aspx
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control of both viruses. Hepatitis C can be treated concur-
rently with HIV; however, treatment can be complicated by 
increased pill burden, CSDDIs, and added toxicities. With 
newer hepatitis C agents recently approved and several in 
the pipeline, it is suggested that the primary care provider 
seek guidance from infectious disease specialists to manage 
the HIV/HCV coinfected patients.

Smoking cessation should be encouraged at every pri-
mary care visit. Not only is the prevalence of smoking 
higher in the HIV population, but the mortality among 
HIV-infected smokers is higher than in uninfected smokers 
(Helleberg et al., 2012). Common counseling techniques 
such as the “5 As” may be utilized (ask, advise, assess, 
assist, and arrange) and nicotine replacement therapies 
or medications can be safely prescribed. Smoking is com-
monly associated with lung diseases and patients frequently 
are concomitantly taking medication inhalers prescribed 
for their asthma and/or chronic obstructive pulmonary 
disease (COPD). Intranasal or inhaled corticosteroids typi-
cally are not systemically absorbed; however, there have 
been several documented cases of adrenal insufficiency and 
Cushing’s syndrome when used with PIs because of the 
increased glucocorticoid levels after long-term use (Foisy, 
Yakiwchuk, Chiu, & Singh, 2008). Therefore, it is rec-
ommended to avoid use of fluticasone and budesonide in 
patients using PIs or cobicistat in their ART regimen. The 
recommended alternatives are beclomethasone or mometa-
sone. In addition, the guidelines recommend avoiding use 
of salmeterol because of the increased risk of cardiac prob-
lems, with formoterol being the alternative long-acting 
beta-agonist to use.

 n SPECIAL POPULATIONS

HIV-infected women have special considerations to take 
into account, especially during pregnancy. Oral contracep-
tives have CSDDIs with NNRTIs and PIs, such that the 
concentrations of the hormones are decreased and thereby 
lose efficacy for birth control. Higher doses of estradiol or 
depot medroxyprogesterone can be considered, depending 
on the ARV. Once pregnant, women should unequivocally 
be started on ART if not initiated previously, to reduce the 
risk of MTCT. The preferred regimen in pregnancy is zid-
ovudine/lamivudine as the NRTI backbone, plus lopinavir/r 
or atazanavir/r. In clinical practice, women often cannot 
tolerate zidovudine because of the increased GI adverse 
effects; the alternative NRTI option tenofovir/emtricitabine 
is commonly used safely and effectively. For patients using 
lopinavir/r, some clinicians support increasing the dose 
during the third trimester because of the increased phar-
macokinetic metabolism of the ARVs. During delivery, IV 
zidovudine may or may not be necessary depending on the 
mother’s viral load. For specific recommendations, refer to 
the Perinatal Guidelines. Once the infant is born, prophy-
laxis with oral zidovudine liquid formulation is recom-
mended for 6 weeks with or without nevirapine depending 

on the individual situation. As long as the mother is adherent 
to ART with virologic suppression and the infant is given 
prophylaxis, the risk of transmission is exceedingly low.

Young adolescents are another special population group 
that requires additional attention. The primary care pro-
vider must balance the goal of HIV treatment with realistic 
support systems to facilitate adherence. Adolescents have 
high rates of noncompliance due to numerous factors:

 n Denial and fear of their HIV infection
 n Misinformation
 n Fear and lack of belief in the effectiveness of 
medications

 n Low self-esteem
 n Unstructured and chaotic lifestyles
 n Lack of familial and social support
 n Absence of or inconsistent access to health insurance

Providers can try to help with adherence through stylish 
pill cases or assistance in setting cell-phone alarms, but at 
times may have to defer therapy until the adolescent is fully 
willing to commit.

 n RESOURCES FOR THE PRIMARY 
CARE PROVIdER

The challenge for the primary clinician providing care to 
HIV-positive patients is staying abreast of the new infor-
mation being discovered daily that directly affects clinical 
decision making. Communication via the Internet or the 
telephone is imperative for reaching this information in a 
timely and efficient manner. The following resources have 
been developed to support health care providers in their 
quest for the most current HIV clinical information:

 n The National HIV/AIDS Clinician’s Consultation 
Center has a telephone consultation service 
(Warmline) staffed by HIV-experienced physicians 
and pharmacists available Monday to Friday, 8 a.m. 
to 8 p.m. eastern time: 800-933-3413

 n National Clinicians’ Postexposure Prophylaxis 
Hotline (PEPline) available 24 hours a day/7 days a 
week: 888-448-4911

 n National Perinatal HIV Consultation and Referral 
Service (Perinatal Hotline) available 24 hours a day/7 
days a week: 888-448-8765

 n National Resource Center of the AIDS Education and 
Training Centers offers clinical training resources, 
including curricula, self-study, and slide sets: www 
.aids-ed.org

 n TARGET Center is the central source of Ryan White 
training and technical assistance, including clinical 
care resources funded by HRSA’s HIV/AIDS Bureau: 
www.careacttarget.org

 n AIDS Info is the official source for HIV/AIDS information 
from the U.S. Public Health Service, providing treatment 
guidelines, national clinical trial information, drug and 
vaccine overviews, and patient fact sheets: www.aidsinfo 
.nih.gov

http://www.careacttarget.org
http://www.aidsinfo.nih.gov
http://www.aids-ed.org
http://www.aids-ed.org
http://www.aidsinfo.nih.gov
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 n Clinical Care Options for HIV offers continuing medi-
cal education (CME) materials related to HIV/AIDS, 
including conference reviews: www.clinicaloptions 
.com

 n HIV InSite, from the University of California San 
Francisco, provides updated ARV information, global 
country profiles and links to other useful sites: www 
.hivinsiteucsf.edu

 n International AIDS Society-USA publishes antiretro-
viral resistance charts and Cases on the Web online 
CME courses: www.iasusa.org

 n Johns Hopkins AIDS Service includes expert Q&A, 
a pocket guide to adult HIV/AIDS treatment, and 
online and PDA POC-IT HIV Guide: www.hopkins-
aids.edu/

 n Liverpool HIV Pharmacology Group is a comprehen-
sive, up-to-date, evidence-based drug–drug interaction 
resource: www.hiv-druginteractions.org/Default.aspx

 n SUMMARY

The guidelines for HIV primary care from the Infectious 
Diseases Society of America recognize that “high- quality 
patient–provider relationships are an exceptionally impor-
tant factor in a patient’s engagement in care” and recom-
mend “identifying a primary provider for each patient . . .  
utilizing the support of a multidisciplinary model.” Primary 
care providers will have the opportunity to care for HIV-
infected patients because HIV has evolved into a chronic 
disease state. The HIV population is unique and treatment 
may require special consideration, but the management can 
be very successful, especially when using an interdisciplin-
ary approach.
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Lym   e Disease
David I. Jackson, DHSc, PA-C, DFAAPA

Lym    e disease (also called Lym e bor reliosis) is a multisys-
tem illness caused by the spirochete Bor   relia burgdorferi. 
It is the most prevalent tic k-vectored illness in Eur ope and 
the Uni ted States (Hub  álek, 2009). In 2012, the Unit ed 
States repo rted 95% of the cases in the Nort heast and Grea t 
Lakes region (Figu re 38.1; Centers for Disease Control and 
Prevention [CDC] , 2013 a). The dermatologic and neuro-
logic sign s and symp toms were fi rst described in Euro pe 
in the early 1900 s. In the Unit ed States, the fi rst report of 
a case of eryt  hema migrans (EM),  the characteristic skin 
manifestation, occurred in Wisc onsin in 1969. The broader 
clinical spectrum of the disease was recognized in the mid-
 1970 s with the occurrence of a cluster of arthritis cases 
in the lower Conn  ecticut River Valley town of Lyme  , for 
which the disease was named.

Largely because this is a complex disease and incom-
pletely studied, knowledge of it has had to be continually 
updated. This has created confusion and controversy. For 
example, it was fi rst thought that the etiological agent 
was a virus until the causative spirochete was discovered 
(Burg  dorfer et al., 1982). Initially, the disease was termed 
Lyme   arthritis, and “no arthritis, no Lyme  ” was a common 
dictum. The illness is now known to be more complex, and 
the name has been changed to Lyme     disease. Arthritis is a 
common, but not necessary, component.

Patients who fulfi ll the diagnostic criteria are more 
numerous and geographically widespread than previously 
thought (Figu re 38.1). Both sero negativity and persistent 
infe ction after standard antibiotic therapy have been seen. 
Failure to obtain a positive culture does not prove absence 
of infe ction (CDC,  2013 a).

The primary care  provider’s role is paramount in the 
diag nosis and trea tment of Lyme      disease, as early diag no-
sis and trea tment translate into better outcomes. The best 
opportunity for an accurate early diag nosis is the character-
istic EM o r b ull’s-ey e rash  stage (Figu re 38.2; CDC,  2005 a). 
The rash , however, may be transient, whereas the infe ction 
can persist and disseminate.

Patients may get the rash , make an appointment that is 2 
weeks away, and then have the rash  fade. Believing they are 
getting well, patients might cancel the appointment, and an 
early therapeutic and diagnostic opportunity is missed. The 
rash  is often relatively asymptomatic, and because tick bites 

on the hands and face are unusual, rarely are they found 
on a cosmetically sensitive body area. This adds to the lack 
of awareness by the patient of the importance of medical 
evaluation (which, ideally, should be made within 2 or 3  
days of the appearance of symptoms), so the chances of dis-
semination, canceled appointments, and missed pathology 
are all increased.

Researchers and providers are still on the front end of 
the learning curve for this complicated disease, especially 
when it is in the late or d isseminated phase. Providers can 
best serve their patients with education, early diag nosis, and 
effective trea tment.

 n ANATOMY, PHYS IOLOGY, AND  PATHOLOGY

Pathology

Lyme     disease is transmitted by the bite of a tick infected 
with the causative spirochete, B. b urg dorferi. Ixod es scap u-
laris ticks are the main vectors in Nort h Amer ica. The tick 
itself may be as small as the period at the end of this sen-
tence. Incubation time from tick attachment to disease onset 
can range from 3 to 30 days, with the average being about 
1 week (CDC,  2013 b). The longer the tick is attached, the 
greater the likelihood of infe ction. Ticks that are removed 
within 24 hours are far less likely to transmit disease (Stee  re, 
Cobu rn, & Glic  kstein, 2004). Because most tick activity 
is in the summer, it is no surprise that June  and July  have 
the highest infe ction rates, although some new cases are 
repo rted year round (CDC,  2012).

Lyme     disease can usually be divided into three phases:

1. Early localized: EM r ash  only, with no other 
symp toms.

2. Early disseminated: Rash  plus evidence of spread 
(e.g., fever, headache, lymp hadenopathy).

3. Late: Infe ction has spread suffi ciently to cause arthri-
tis, card itis, neurologic involvement, or o ther late 
manifestations.

As with other spir ochetal diseases, such as syphilis, Lyme   
borr eliosis can have early and late phases and protean clinical 
manifestations that involve several organ systems. The EM 
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atri oventricular conduction defects, and myoc arditis. Less 
common conditions range from myos itis to kera titis.

 n EPIDEMIOLOGY

Most cases of Lyme      disease occur in two generally recog-
nized main endemic foci: the nort heast and the nort h-central 
regions. Lyme     disease has been identifi ed in all 50 states. The 
incidence of Lyme      disease within endemic states is 1 per 2,000 
(Murr ay & Shap iro, 2010). Lyme     disease has been identifi ed 
in all age groups, but is most common in 5- to 14-year-olds, 
with males outnumbering females (Baco n, Kuge  ler, & Mead , 
2008). The CDC reports, “Duri ng the localized (early) stage 
of illness, Lyme      disease may be diagnosed clinically in patients 
who present with an EM r ash . Serological tests may be insen-
sitive at this stage. During the disseminated disease, however, 
serological tests are usually positive” (CDC,  2013 b).

 n DIAGNOSTIC CRITERIA

Lyme     disease is a clinical diag nosis that can be very diffi -
cult to confi rm because the symp toms and sign s may mimic 
those of other diseases. Great care  should be taken to con-
sider and rule out other illnesses. If the individual is in con-
tact with the tick less than 24 hours, transmission of Lyme      
disease is unlikely; therefore, testing and trea tment are not 
recommended. In areas where Lyme   is endemic, diag nosis 
is typically based on clinical fi ndings. Currently, the CDC 

rash  involves the skin in about 60% of infected patients. A 
fl u- like illness involving nausea and headache can also occur 
in the early phase. If untreated, or w hen trea tment failure 
occurs, Lyme   borr eliosis can result in the spread of the bac-
teria to various areas of the body, including the skin, joints, 
eyes, heart, and the central and peripheral nervous systems. A 
migratory olig oarthritis is common, with the knee being the 
joint most commonly affected. The most prevalent neuropa-
thy is facial or s eventh nerve palsy (Bell ’s palsy). Additional 
complications can include involvement of other peripheral 
nerves, radi culoneuropathy, lymphocytic meningitis, acut e 
onset of high -grade (second- or t hir d-degree) heart block, 

1 dot placed randomly within county of residency for each confirmed case
F IGURE 38.1

Re  ported cases of Ly    me 
disease—Uni ted States, 2012.

FIG URE 38.2

Clas  sic eryt  hema migrans rash .

Sour ce: CDC  (2005 a).
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 recommends a two- tiered testing strategy for Lyme     disease. 
The process begins with an enzyme immunoassay (EIA)   or 
i mmu nofl uorescence assay (IFA)  . If the results are negative, 
an alternative diag nosis should be considered. If the patient 
has had symp toms for up to 30 days, the provider may treat 
the patient and foll ow-up with a convalescent serum. If the 
fi rst test is positive or yields e quivocal results, two options 
are available: (a) If the patient has had symp toms for up 
to 30 days, an immunoglobulin M (IgM)   West ern blot is 
performed; (b) if t he patient has had symp toms for more 
than 30 days, the immunoglobulin G (IgG)   West ern blot is 
performed (CDC,  2011). The CDC has developed surveil-
lance case defi nitions to be used for national reporting of 
Lyme      disease (Tabl e 38.1). These criteria are not designed 
for clinical diag nosis, but for surveillance. Patients whose 
disease meets these surveillance criteria should be repo rted 
by notifying the local or s tate health department. Lyme     dis-
ease is reportable in all 50 states.

Laboratory Criteria for Diag nosis

For the purposes of surveillance, the defi nition of a qualifi ed 
laboratory assay is

 n Positive culture for B. b urg dorferi, OR
 n T wo- tier testing (Figu re 38.3) interpreted using estab-
lished criteria, where:

 l Positive IgM  is suffi cient only when ≤30 days from 
symptom onset

 l Positive IgG i s suffi cient at any point durin g illness
 n Singl e-tier IgG i  mmunoblot seropositivity using estab-
lished criteria

Enzyme
immunoassay

(EIA)

Immunofluorescence
assay
(IFA)

Positive
or

equivocal
result Signs or

symptoms
>30 days

Negative
result

Consider alternative diagnosis

If patient with signs/symptoms consistent
with Lyme disease for <30 days, consider

obtaining a convalescent serum

National Center for Emerging and Zoonatic Infections Diseases

Division of Vector Borne Diseases | Bacterial Diseases Branch

Signs or
symptoms
≤30 days

IgM and IgG
Western blot

IgG Western blot
ONLY

OR

OR

First Test Second Test

FIGU RE 38.3

Two-t  iered testing for 
Lyme     disease. 

IgG,  immunoglobulin G; 
IgM,   immunoglobulin M.
Sourc e: Adapted from CDC 
( 2011).

 CDC, Centers for Disease Control and Prevention.

CASE CLASSIFICATION

Confi rmed: A case that meets one of the following clinical case 
defi nitions:   Erythema migrans   or at least one late manifestation, 
as defi ned below, and laboratory confi rmation of  infection

LATE MANIFESTATIONS

For purposes of surveillance, late manifestations include any of the 
following when an alternate explanation is not found:

 n   Musculoskeletal system. Recurrent, brief attacks (weeks  or 
months) of objective joint swelling in one  or a few joints, 
sometimes followed by chronic arthritis in one  or a few joints. 
Manifestations not considered as criteria for  diagnosis include 
chronic progressive arthritis not preceded by brief attacks 
and chronic symmetrical  polyarthritis. Additionally,  arthralgia, 
 myalgia,  or fi bromyalgia syndromes alone are not criteria for 
musculoskeletal involvement.

 n   Nervous system. Any of the following, alone  or in combination: 
lymphocytic meningitis; cranial neuritis, particularly facial palsy 
(may be bilateral);  radiculoneuropathy;  or, rarely, encephalomy-
elitis. Encephalomyelitis must be confi rmed by demonstration of 
antibody production against    Borrelia burgdorferi in the cerebro-
spinal fl uid ( CSF), evidenced by a higher titer of antibody in  CSF 
than in serum. Headache, fatigue,  paresthesia,  or mildly stiff neck 
alone are not criteria for neurologic involvement.

 n   Cardiovascular system.  Acute onset of  high-grade ( second-
degree  or  third-degree)  atrioventricular conduction defects that 
resolve in days to weeks and are sometimes associated with 
 myocarditis. Palpitations,  bradycardia, bundle branch block,  or 
 myocarditis alone are not criteria for cardiovascular involvement.

TABLE 38.1 CDC Cli   nical Case Defi nition
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The following are distinguishing features of the brown 
recluse spider bite:

 n Nonpruritic rashes appearing within 48 to 72 hours 
after a presumed arthropod bite are more likely to be 
caused by Loxosceles spiders than a tick. The tick-
vectored EM rash usually has a more delayed onset, 
with an average incubation time of 6 or 7 days.

 n The actual brown recluse spider bite site or punc-
tum is usually off center or eccentric in relation to 
the remaining rash. Tick bite puncta, when visible, 
are usually at or near the center of the EM rash (see 
Figures 38.2 and 38.4).

 n Pain, often quite severe, within hours to a few days 
after the bite, strongly suggests the brown recluse spi-
der. The EM rash of Lyme disease is seldom painful.

 n The “red, white, and blue sign” generally appears 24 
to 72 hours after a Loxosceles spider bite and is char-
acterized by large areas of erythema, smaller areas of 
ischemia, and even smaller areas of skin necrosis.

 n Intense inflammatory reactions from Loxosceles bites 
tend to extend downward from the site in a gravi-
tationally dependent manner, often giving a “runny-
egg” appearance.

 n Tissue necrosis and prolonged healing are much more 
likely to be the result of Loxosceles envenomation 
than Lyme disease. Severe brown recluse bites may 
take weeks or even months to heal, whereas Lyme 
EM rashes usually disappear in days or weeks, espe-
cially with antibiotic treatment.

Table 38.2 presents the distinguishing signs and symp-
toms of tick bite vs. spider bite.

 n Cerebrospinal fluid (CSF) antibody positive for B. 
burgdorferi by EIA or IFA, when the titer is higher 
than it was in serum (CDC, 2013b).

 n HISTORY AND PHYSICAL EXAMINATION

EM, when it is present, is the most specific clinical sign of 
Lyme disease infection. This rash was formerly called ery-
thema chronicum migrans, but “chronicum” was deleted 
because the rash is not always chronic. Although the pre-
sentation can be variable, the EM rash typically appears 
as a centrifugally expanding, erythematous annular patch 
like a bull’s eye. It may be accompanied by constitutional 
symptoms such as fever, headache, neck pain, myalgia, and 
nausea. Because the primary EM rash usually occurs within 
1 to 31 days, with a median of 7 days, after a bite by a 
tick infected with B. burgdorferi, the rash offers an impor-
tant opportunity for early diagnosis and treatment. The 
rash itself is minimally symptomatic and fades within a few 
weeks. In a minority of patients, multiple lesions may occur. 
In some 40% of cases, the EM rash is altogether absent. 
Despite this, many investigators consider the presence of the 
classic EM rash to be pathognomonic and, at a minimum, 
a marker for the disease. EM alone fulfills the CDC surveil-
lance criteria for the diagnosis of Lyme disease.

Special care must be taken to differentiate Lyme disease 
from other conditions transmitted or caused by tick and 
spider bites. Allergic reactions to arthropod or insect bites 
can usually be differentiated by the early onset (often within 
hours) and intense itching. A history of similar reactions is 
also helpful. If patients with frequent tick exposure pres-
ent with a nonpruritic rash occurring several days, usually 
a week, after a tick bite and say they have never had a tick 
bite react this way before, the provider should be suspicious 
regardless of the rash appearance. Atypical rashes are well 
documented. Although absent in 40% of cases, EM still 
offers clinicians the best opportunity for the early diagnosis 
and treatment of Lyme disease.

Differentiating Loxoscelism  
From Lyme Disease

Cutaneous loxoscelism and Lyme disease are not only wide-
spread in the United States, but they are also occurring in 
new, frequently overlapping geographic areas, raising the 
possibility of clinical confusion. Painful, necrotic bites from 
Loxosceles spiders, including Loxosceles reclusa (the brown 
recluse spider), are being reported across the country. This is 
the result of both increased clinical recognition and the spi-
der’s spread beyond the central and southern United States, 
its natural habitats. Both Lyme EM rashes (see Figure 38.2) 
and early rashes from brown recluse spider bites (Figure 38.4) 
have been described as sometimes having a bull’s-eye appear-
ance and have been confused by both patients and providers 
(Masters & King, 1994; Rosenstein & Kramer, 1987).

FIGURE 38.4

Brown recluse spider bite.

Source: CDC/Scott (2005b).
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autoimmune disorder is being studied. Without a consen-
sus on the etiology of this debilitating condition, there is no 
agreement on treatment.

 n TEACHING AND SELF-CARE

Persons exposed to ticks should perform careful tick checks 
for early removal of ticks each day. Ticks can be more easily 
spotted and removed early. Only a very small percentage of 
ticks that are attached for less than 24 hours actually trans-
mit Lyme disease. The sooner a tick is removed, the less 
likely it is to cause an infection. Tick repellents work, but 
have limitations and should be used carefully according to 
instructions. If possible, patients should avoid tick-infested 
endemic areas, especially in the peak months of May, June, 
and July. They should walk in the center of trails to avoid 
low vegetation that might harbor questing ticks. Tucking 
pant legs into socks or boots has also been shown to help. 
Removing leaves and tall grass from around houses can 
lower tick populations. Applying chemicals to kill ticks near 
homes is being done, but again it should be done safely and 
strictly according to recommendations.

The manifestation of early disseminated and late Lyme 
disease can affect personal, professional, or social aspects of 
a patient’s life regardless of response to treatment. Varying 
degrees of fatigue, malaise, memory loss, concentration dif-
ficulties, anxiety, and depression often accompany dissemi-
nation and neurologic involvement. The altered ability to 
perform daily activities, from simple tasks to work duties, 

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

It is completely appropriate to treat EM solely on the basis 
of clinical findings. Various treatment regimens for early 
Lyme disease have been suggested. Even though early treat-
ment failure occurs in only 5% to 10% of cases, dissemi-
nated disease is often devastating. The Clinical Assessment, 
Treatment, and Prevention of Lyme Disease, Human 
Granulocytic Anaplasmosis, and Babesiosis: Clinical 
Practice Guidelines by the Infectious Diseases Society of 
America recommendations for the treatment for Lyme dis-
ease are presented in Table 38.3. Lyme prophylaxis is indi-
cated when (a) the tick is identified as an adult or nymphal 
I. scapularis and has been attached for 36 hours, (b) pro-
phylaxis can be started within 72 hours from tick removal, 
(c) the local rate of infection of ticks with B. burgdorferi 
is 20%, and (d) doxycycline treatment is not contraindi-
cated (Wormser et al., 2006). Research has progressed to 
the point that Lyme vaccines are being tested.

Treatment of Late Lyme Disease

Clinical judgment is paramount in both diagnosing and 
treating late Lyme disease. Lyme serological tests can result 
in both false-positive and false-negative results. Symptoms 
can persist even after treatment, and there is no current test 
of cure. Current treatment recommendations are for doxy-
cycline 100 mg orally b.i.d., amoxicillin 500 mg orally t.i.d., 
or cefuroxime axetil 500 mg orally b.i.d., each therapy for 
21 days; these are recommended for adult patients without 
clinical evidence of neurologic disease. Adults with arthri-
tis and neurologic disease should receive parenteral therapy 
with ceftriaxone for 2 to 4 weeks. Cefotaxime or penicil-
lin G administered parenterally is an acceptable alternative 
(Wormser et al., 2006). The problem of chronic Lyme dis-
ease as a postinfectious syndrome, persistent infection, or 

SIGNS AND 
SYMPTOMS

 
TICK BITE

BROWN RECLUSE 
BITE

Timing of rash 1–31 days (aver-
age: 7)

Hours to 3 days

Punctum location Usually central Usually eccentric

Pain Rare Common (may be 
severe)

Tissue necrosis Rare Common

Gravity-dependant 
erythema

no Occasionally in 
severe cases

TABLE 38.2
Signs and Symptoms of Tick Bite Versus 
Spider Bite

Source: Wormser et al. (2006).

LYME PROPHYLAXIS

 n  Doxycycline 200 mg orally (children ≥8 years 4 mg/kg maximum 
dose of 200 mg)

EARLY LOCALIzED PHASE

 n Doxycycline 100 mg orally b.i.d. 14 d (range: 10–21 d)
 n Amoxicillin 500 mg orally t.i.d 14 d (range: 14–21 d)
 n Cefuroxime 500 mg orally b.i.d 14 d (range: 14–21 d)
 n  Azithromycin 500 mg/d; treat for ≥10 d (macrolides are not con-
sidered first choice)

EARLY DISSEMINATED PHASE

 n Treat longer with 6 wk of oral antibiotics
 n  in severe cases, treat with iV antibiotics: ceftriazone, up to 2 g/d; 
or cefotaxime, 2 g t.i.d.; or penicillin G 20 M units every 4 hr for 2 
to 6 wk, depending on response

LATE PHASE

 n Treat with iV antibiotics as above
 n iV antibiotics may be followed by 3 to 6 wk of oral antibiotics
 n Retreatment may be needed

TABLE 38.3 Treatment of Lyme Disease
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currently available serological tests. The absence of a spe-
cific history of tick bite does not rule out a diagnosis of 
Lyme disease. If there is no fever or rash during the 30-day 
incubation period, the probability of a tick-vectored illness 
is reduced to near zero. The most effective and convincing 
instrument used in documenting early Lyme disease at the 
rash stage is the camera. It is completely appropriate to treat 
EM solely on the basis of clinical findings.

Because this is a multisystem illness, depending on the 
host’s immune response, referral will be based on the most 
dominant presentation. Additional referrals may be neces-
sary with subsequent system presentations. Complicating 
factors, such as preexisting or coexisting conditions, may 
also necessitate referral.
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because of the disease process or refractory infection can fur-
ther compromise a patient’s well-being. The primary care pro-
vider must recognize and address the possible complications 
of Lyme disease and their potential effects on the patient.

Management should be aimed at individualized and 
comprehensive care. A multidisciplinary approach may be 
indicated. Information on available support groups and 
psychological counseling if indicated should be provided. 
Patient education regarding the manifestations of the dis-
ease, along with continued reassurance that the symptoms 
are related to the disease process, is necessary. Patients 
should be encouraged to verbalize their concerns, main-
tain involvement in their care, and seek family support. 
Recommended self-care measures should include open com-
munication and interaction with health care providers; ade-
quate nutrition, exercise, and sleep; and stress management.

Tick Removal

Ticks should be removed as early as possible using a pair of 
tweezers or one of the commercially available tick-removal 
devices. Grasp the tick as close to the skin as possible and 
pull gently upward. Do not squeeze the body of the tick. Do 
not use a match, petroleum jelly, kerosene, or so forth; these 
methods are not effective in preventing spirochete transmis-
sion. Save the tick in a Ziploc bag with a blade of grass for 
1 month. Having the tick might aid in the diagnosis should 
the person become ill.

 n COMMUNITY RESOURCES

 n Lyme Disease Information Resource; www.cdc 
.gov/lyme/resources/

 n Lyme Disease Network; www.lymenet.org/ Internet
 n American Lyme Disease Foundation; www.aldf 
.com

 n Lyme Disease Homepage, University of Connecticut; 
www.ucc.uconn.edu/~wwwlyme/

 n Lyme Disease Foundation, 1 Hartford Plaza, 18th 
Floor, Hartford, CT 06103 (1-860-525-2000)

 n National Hotline Phone: 1-800-886-LYME
 n American Lyme Disease Foundation, Inc., Mill Pond 
Offices, 293 Route 100, Suite 204, Somers, NY 10589 
(914-277-6970, 1-800-886-LYME)

 n SUMMARY

EM, although absent in 40% of cases, offers the best oppor-
tunity for early diagnosis and treatment of Lyme disease. 
It is more helpful in establishing the diagnosis than any 
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C H A P T E R 39
A nterior Knee Pain

S anjiv Bansal, M D  •  K athleen T. Roche, RN, FNP, PA-C MPA  •  W illiam Urban, M D

A nterior k nee pain is a common m usculoskeletal com-
plaint seen by primary c are providers. It describes a large 
spectrum of clinical entities whose predominant symptoms 
include pain from the p   atellofemoral joint and surrounding 
structures. The term “a nterior k nee pain” can be used to 
describe primary painful syndromes as well as pain second-
ary to instability of the p  atellofemoral articulation. Diseases 
discussed in this c hapter include p  atellofemoral (pain) syn-
drome, the most common cause of a nterior k nee pain seen 
in primary c are settings, as well as other entities such as bur-
sitis, septic and infl ammatory arthritis, patellar t endinopa-
thy, and O  sgood– Schlatter disease. Acute traumatic injuries 
are not discussed.

This c hapter focuses on painful syndromes of the p   atel-
lofemoral joint. The term p  atellofemoral syndrome is used to 
encompass all the pain-causing problems of this joint except 
those secondary to instability. It is imperative to determine 
the exact etiology of a nterior k nee pain to develop a precise 
and effective t reatment protocol.

nn AnATOmY, P HYsiOLOgY, A nd PATHOLOgY

P  atellofemoral Joint anatomy

The p   atellofemoral joint consists of the femoral t rochlear 
and the patellar a rticular surface. The t rochlear surface or 
s ulcus is divided into medial and lateral c ondyles, by which 
t he patella articulates with the femur (F igures 39.1 and 
39.2). The lateral c ondyle is higher than the medial and 
helps prevent lateral s ubl uxation of the patella. The femo-
ral s ulcus is fl atter proximally than distally. As it deepens 
distally, the femoral s ulcus provides greater conformity for 
the patella. There is a greater propensity for t he patella to 
s ubluxate or dislocate in e xtension than in fl exion, where it 
is captured in the femoral s ulcus.

T he patella is the largest s esamoid bone i n the body 
and has the thickest a rticular surface. As a s esamoid bone, 
t he patella should not be considered as a separate osseous 
structure, but should be viewed in the context of the entire 
extensor mechanism. It is divided into lateral and medial 
facets by the middle ridge or crest. The extensor mechanism 

begins proximally at the pelvis at the insertion of the rectus 
f emoris. The mechanism is responsible for dynamic control 
of the p   atellofemoral joint in the s uperior–inferior plane. 
The v  astus medialis oblique (V   MO) muscle inserts into the 
s uperomedial aspect of the patella. It is the primary dynamic 
force responsible for medial movement of t he patella and is 
important in stabilizing t he patella both in e xtension and in 
internal rotation of the femur on the tibia. The v astus late-
ralis and part of the i liotibial band (I   TB) provide the lateral 
dynamic force. Static constraints include the conformity of 
the facets within the s ulcus of the femur and the p  atello-
femoral ligaments. These ligaments represent thickening in 
the capsule medially and laterally. They are located both 
inferiorly and superiorly on the medial and lateral patella. 
They extend from the anterior surface of t he patella to the 
posterior aspect of the femoral c ondyles.

Biomechanics of the P   atellofemoral Joint

T he patella’s most important function is to facilitate e xten-
sion of the knee by b iomechanically increasing the move-
ment arm. T he patella increases the quadriceps strength 
by as much as 50%. T he patella protects the patellar and 
the quadriceps tendons against large shear and compres-
sive forces. In full e xtension, t he patella sits at the proximal 
aspect of the t rochlear against the s uprapatellar fat pad. As 
the knee fl exes, t he patella fi rst articulates with the t rochlear 
groove at about 10° in patients with normal patellar tendon 
length. On increasing knee fl exion, the lateral facet contacts 
the lateral t rochlear and the medial facet contacts the medial 
t rochlear at 20° of fl exion. With increased knee fl exion, the 
patellar contact area increases and shifts proximally. At 90° 
of fl exion, t he patella enters the c ondylar fossa, where the 
contact areas are on both the lateral and medial t rochlears 
of the femur. At 135° of knee fl exion, the odd facet of t he 
patella contacts the t rochlear.

nn EPidEmiOLOgY

Approximately 10% of adults presenting to primary care 
prov iders with musculosk eletal complaints have anterior 
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patel la to the tibial tu bercle). Racial or ethnic risk fac-
tors have not been identifi ed for most causes of anterior 
 knee pain .

nn HisTOrY And PHYsiCAL  ExAminATiOn

Patients with anterior  knee pain  complain of pain, crepi-
tus,  “giving way,” locking, and swelling of the knee. The 
quality of pain must be assessed. Pain may be described as 
sharp, dull, burning, or aching. Patients can usually locate 
the pain to the kneecap, but complaints of pain referred to 
the back of the knee are not uncommon. The pain is worse 
on increased knee fl exion, especially when sitting for a pro-
longed period. The pain is exacerbated on ascending and 
descending stairs. The level of pain should be assessed by 
discerning whether the pain prevents patients from per-
forming activities they enjoy.

Crepitus  is a common fi nding even in normal knees. It 
should be considered signifi cant only  if it is  associated with 
pain. Crepitus  in patients with anterior  knee pain  could be 
secondary to synovitis , quadriceps tendon, or chondrosi s.

After a careful history, a thorough examination should 
be done, not only of the knee joint but also of the hip and 
ankle as well. Referred pain from the hip and ankle can pres-
ent as patellofe  moral pain. The patient must be examined 
walking, standing, sitting, and in supine, prone, and func-
tiona l positions. Examine the hip and ankle fi rst before pro-
ceeding to the more painful knee joint. The physical exam 
should begin with inspection of the patient (Table 39. 1).

Inspection

When examining the patient, shoes, socks, and clothing 
should be removed to allow clear visualization of the entire 
pelvis and lower extremity. Observe the gait carefully as the 
patient enters the examining room. Limping could signify 
weak abductors, leg length inequality, or a painful joint in 
the lower extremity.

Standing  Examination

During this phase, examine both legs. Standing alignment 
should be assessed for any pelvic, femoral, tibial, o r pedal 
abnormalities that could alter the  biomechanics of the knee 
and cause patellofe  moral pain. Examine the pelvis fi rst. 
The Q angle m ust be assessed (Figure 39 .3). The normal Q 
angle i s 8° to 10° for a man and 10° to 20° for a woman. 
Women have a broader pelvis, which increases the Q angle. 
An incre ased Q angle indicates  an increase in a laterally 
directed force on fi ring of the extensor mechanism. These 
patients frequently have malrotation of th e patella with 
 subluxation.

Next, examine the femur. The femur is normally 
slightly anteverted. With  the feet in neutral position, the 
patella shoul d point straight ahead. With increased antever-
sion, ther e is increased internal rotation of the hip, which 

 knee pain . Etiology varies with age groups. Osteoarthritis 
is more common in older patients. Patellofe  moral pain 
syndrome is more common in a sports me  dicine prac-
tice. Anterior  knee pain  is most common in young adults, 
runners, and women. Women appear to be more often 
affected than men because of the gynecoid  pelvis, which 
increases their Q angle ( the Q angle i s formed by a line 
drawn from the anterior superior iliac spine of the pelvis 
to the center of the patel la and from the center of the 
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for generalized ligamentous laxity. Patients with unilateral 
genu recurvatum should be evaluated for possible anterior or 
posterior cruciate ligament insufficiency. Patients with a flex-
ion contracture of the knee may have an untreated displaced 
meniscus tear, fat pad syndrome (Hoffa’s disease), hamstring 
tightness, or contusion. Flexion increases the patellofemoral 
contact pressures and leads to patellofemoral syndrome.

Next, assess the tibia for rotation. Tibial rotation is eval-
uated with the patella pointing straight and the examiner 
looking at the direction the feet are pointing. The feet should 
be in neutral position. If they are pointing outward, then the 
patient has external tibial torsion; if the feet are pointing 
inward, then the patient has internal tibial torsion. In patients 
with external tibial torsion, the tibial tubercle moves laterally 

increases the Q angle. This results in an inward-pointing 
patella, described as the “squinting” patella (Figure 39.4). 
Femoral anteversion should be evaluated by examining the 
hip for increased internal rotation when in supine and prone 
positions.

Examine the vastus medialis muscle and its insertion 
area for any atrophy that may help in making a diagnosis of 
patellofemoral disorder.

Examine the knee for genu varum (bowed legs), genu 
valgum (knock knees), or genu recurvatum (back knees). 
Genu valgum increases the Q angle and may cause patel-
lar subluxation and lateral patellar compression syndrome. 
Patients may have unilateral or bilateral genu recurvatum. 
Those with bilateral genu recurvatum should be examined 

TABLE 39.1 Physical Examination

OBsErvATiOn

Gait: limping—weak abductors, painful joint or leg length discrepancy
Muscular atrophy
Joint effusion

sTAnding ExAminATiOn

Alignment
Q angle
Hip: femoral version
Knee: genu varum, valgum, recurvatum or flexion
Ankle/feet: valgus hindfoot or pronated foot
Ankle equinus

siTTing ExAminATiOn

Observe for muscular atrophy
Measure quadriceps girth
Patella position: upward—patella alta; camelback sign

Upward and externally rotated—“grasshopper eyes” sign
Downward—patella baja

suPinE ExAminATiOn

Examine for pain, swelling, masses, instability, or defect
Palpate knee joint; be systematic

Anterior superior aspect—quadraceps tendinitis or defect
Distal aspect—over patella, patellar tendon, and tibial tubercle
Lateral aspect—lateral epicondyle, lateral collateral ligament, fibula head, lateral joint line, lateral retinaculum, and undersurface of the lateral facet
Medial aspect—medial epicondyle, medial collateral ligament, medial retinaculum, medial facet, vastus medialis, or pesanserinus tendons
Posterior aspects—hamstring tightness, Baker cyst or other masses, popliteal pulse

Q angle
Tubercle—sulcus angle
Patellofemoral grind test—chondromalacia patellae
Passive patellar tilt and glide
Ober test—ITB tendinitis
Lachman, anterior drawer, and pivot shift tests—anterior cruciate laxity
Posterior drawer and reverse pivot shift—posterior cruciate laxity
Varus and valgus stress test in 0° and 30° of knee flexion 0—LCL and MCL laxity
McMurray and Apley test—meniscus pathology

PrOnE ExAminATiOn

Quadriceps muscle tightness
Hip rotation—femoral version

ITB, iliotibial band; LCL, lateral collateral ligament;  MCL, medial collateral ligament.
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tend to have more patellofemoral sy  mptoms because of the 
increased laxity at the patellofemoral jo   int. In addition, 
some patients with proximally riding patellae also have 
externally rotated patellae consistent with patella alta and 
lateral  tilt. This is known as the “grasshopper eyes”  sign 
(Figure 39.6).

The normal medial and lateral depression at the level 
of the inferior and superior poles of the patella may n ot be 
appreciated if an effusion is  present. To confi rm the pres-
ence of an effusion, the knee should be milked and pal-
pated. A large effusion may allow the patella to be  balloted. 
If swelling is present over the patellar tendon, then the 
patient may have patellar tendinitis or pre patellar bursi tis. 
The tibial tubercle s hould be evaluated for any prominence 
or tenderness that would suggest chronic patellar tendinitis 
in the  adult.

Range of motion is assessed both passively and 
actively. A normal range of motion of the knee is –5° to 
0° of extension to 120° to 135° of fl exion. Active and 
passive range of motion are documented and compared 
to the nonpainful knee.  While testing range of motion, 
document any abnormal tracking of the patella or an y 

and the Q angle increases . This increases the risk of patel-
lar subluxation and l  ateral patellar compression syndrome. 
Internal tibial torsion is  generally not associated with patel-
lofemoral di  sorders.

Finally, examine the ankles and feet. Valgus hindfoot,  as 
in pronated foot, ma y be associated with genu valgus. This  
increases the Q angle and leads  to patellofemoral pa  in. In 
addition, pronated feet may  lead to internal tibial torsion, 
w hich causes increased femoral anteversion and i ncreased 
patellofemoral pr  essure. Equinus deformity  of the ankle, as 
in a tight Achilles tendon,  may cause anterior knee pai n by 
plac ing the knee in hyperextension during the stance phase 
of walking (Scuderi, 1995).

S   itting Examinati on

Examine both legs as they hang loosely over the table. 
Look for a symmetrical muscular atrophy, and measure the 
girth of the quadriceps muscles on both legs at consistent 
locations.

Normally, the patella point s straightforward, but in 
patients with a high-riding patel la (patella alta), the patell a 
point s upward. In these patients, there is a prominence of 
the infrapatellar fat  pad in extension that gi ves the knee 
a double prominence when viewed from the side; this is 
known as the camelback sign (F igure 39.5). The se patients 

FI  GUrE 39.3 

The  quadriceps angle (Q a ngle) is formed by a line drawn 
from the superior iliac spine of the pelvis to the center of 
the  patella and from the center of the  patella to the tib ial 
tubercle. 

Sou rce: Ada  pted from Palmer and Ept  er (1998).

Q

FIG  UrE 39.4 

Squi nting patellae. Rotational mala lignment  of the limb 
leads to an increased Q an gle.

Sour ce: A dap   ted from Scuderi (1995).

Patellae
point
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and defect. The entire joint is palpated (see Table 39.1). The 
Q angle is m easured and docum ented. An increased Q angle 
alone is not a reliab le indicator of patellar malalignment. 
The Q angle is  greatest in full e xtension; a Q angle with the  
knee fl exed  is more signifi cant.

The patellofemoral grind test is   performed as the pro-
vider gently compresses the patella against the femor al sul-
cus and then has the patie nt contract the quadriceps. Any 
pain elicited on compression may signify articular injury, 
such as cho ndromalacia patellae. To i ncrease specifi c-
ity, the test should be performed again in 30° of fl exion, 
because the grind test may be positive in an asymptomatic 
knee.

Assessments of passive patellar tilt and glide are impor-
tant to determine the mobility of the patella. The passive 
patella tilt test evaluates the tightness of the lateral reti-
naculum (Figure 39.8). With  the patient  supine and the 
quadriceps fully relaxed, the patella is grasped between  the 
examiner’s index fi nger and thumb at the midportion of the 
patella. The  amount of upward tilt of the patella laterally 
is assess ed. The normal tilt is 0°. A neutral tilt angle is one 
in which the lateral pat ellar edge is parallel to the fl oor. A 
negative tilt of <0° is consistent with an excessively tight 
lateral retinaculum and elevated lateral  pressure syndro me. 
This should be compared to the asymptomatic knee. A pas-
sive patella glide test indicates medial or lateral retinacu-
lar laxity or tightness (F igure 39.9). With the quadriceps 
 relaxed and with the knee supported in 30° of fl exion, the 
patella is displaced medially  or laterally. Considering the 

FIGU  rE 39.5 

Ca mel back sign. Prominence of the infra patellar fat pad is 
often  associated with patella alta. 

Sourc e: Adapt ed from Scude  ri (1995).

30° Flexion

FIGUr  E 39.6 

Grassh opper eyes . Proxim al- and latera l- facing position of 
the pa tella associated wi th patella alta a nd  lateral tilt.

Source : Adapte d from Scuder  i (1995).

FIGUrE   39.7 

The J s  ign. Lateral deviation of the pat ella with terminal 
extensi on rather than normal straight proximal line of pull.

Source:  Adapted    from Scuderi (1995).

45° 0°

45°

0°

patellofemoral cr  epitus. Normally, the patella engag es the 
femoral sulcus at 30° to  40° of fl exion. At terminal exten-
sion, the pa tella may s ubluxate or jump la terally, which 
is referred to as the J sign (Figure 39.7). Thi s usually in di-
cates excessive pull by the vastus lateralis because of a  
weak vastus medialis.

Supi ne Examination

In the sup ine examination, the patel lofemoral area is sys-
tem  atically examined for pain, swelling, mass, instability, 
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patella in four longitudinal q uadrants, a lateral glide of 
three or more quadrants indicates an incompetent medial 
retinaculum (a medial glide of one  quadrant or less is con-
sistent with a tight lateral retinaculum or excessive lateral 
pre ssure syndrome    [ELPS]). When the patella displaces 
medially three  or more quadrants, a hypermobile patella 
is diagnosed, th e result of congenital disorders or lateral 
retinacular release.

The patella  can also be in a lateral ly tilted position if 
there is a tight ITB. Normally, t he ITB falls posteri   orly when 
the knee    is fl exed.  With a tight ITB, the fi bers attaching to 
the lat   eral retinaculum increase the pull betwee n the patella 
and the ITB when the kne e is fl exed; this ca   uses a laterally 
tilted patella and will cause ELPS. The Ober test is used 
to evalu   ate ITB ti  ghtness (described in the sect   ion on ITB 
syndrome).

Each knee is te   sted for laxity of the anterior cruci-
ate, posterior cruciate, medial  collateral (MCL), and l at-
eral collateral ligaments (   LCL), and meniscal pathology 
by perf   orming the  appropriate tests. Patients with liga-
ment insufficiency often complain of patellofemoral pain 
and of the knee   “giving way.” It is vital to differen tiate 
giving way from quadriceps inhibition and instability. 
Reflex inhibition of the quadriceps may be caused by 

FIGUrE   39.8 

The passive patella tilt test. The inability to tilt the 
patella beyond a line parallel to the transepicondylar 
axis is consistent with a contracted lateral retinacu-
lum. (A′, tra  nsepicondylar axis; A, patell a horizontal 
to transepicondylar axis; B, patella tilted beyond 
horizo ntal.)

Source: Adapte  d from Scuderi (1995).

FIGUrE  39.9 

The passive patella gli de test. With the knee fl exed to 
30° and the qua dricep relaxed, the patella is pushed 
medially (A) and then l aterally    (B). Medial deviation of 
one   quadrant or less is consistent with a contracted lat-
eral retinaculum. Lateral deviation of greater than two 
quadrants is consistent with a lax or ruptured medial 
retinaculum.

Source: Adapted from Scuderi (1995).

BA

Lateral Medial

an effusion or patellofemoral pain. The anterior cr  uci-
ate ligament is tested by perfo rming the Lachman test, 
anterior drawer test,   and pivot shift test. The posterior 
cruciate ligament can be tested by p erforming the poste-
rior drawer test and reverse pivot shift and looking for 
posterior sag when the knee is flexed 90°. The collateral 
ligaments are tested by applying either varus or valgus 
force to the knee in  0° and 3 0° of knee flexion. Both 
patellofemoral syndrome and meniscal   pathology can 
cause joint l ine tenderness in the anterior third of the 
medial and lateral joint line. To evaluate the meniscus, 
provocative tests such as those described by McMurray 
(Figure 39.10) and Apley (F igure 39.11) sh ould be per-
formed.   A palp able or audible click produced in the joint 
by the McMurray test suggests a posterior me dial  menis-
cus tear. Pain produced by the Apley test suggests a tear 
related to the   location of pain.

Prone Examinati on

The patient should be e xamined in the prone position to 
determine quadriceps muscle tightness. To determine quad-
riceps fl exibility, stabilize the pelvis to prevent compensatory 

15°
A′

A

B

B
MedialLateral
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view, a lateral v iew with t he knee in 30° of fl exion, and 
a Mercer–Merchant view (Table 39.2). These v   iews 
normally suffi ce fo r the provider to initiate treatment. 
Additional studies include comput ed tomographic (CT) 
scans with the kne e in 15°  and 30° of fl   exion, MRI, radio-
nuclide scans, and even venography. Ty   pically, these stud-
ies are perform ed as part of subspecialty referral and are 
not ordered by primary care providers. However, primary 
care providers  with additional orthopedic expert ise and 
experience may be able  to use these studies to avoid refer-
ral to an orthopedist.

The sta ndin g anteroposte rior (AP) view of the knee is 
importa nt in assessing t  he medial and lateral joint space for 
narrowing or widening. In patients with arthrosis, there may 
be bilateral joint space na rrowing or single compartment 
narrowing. Mild degrees of cartilage loss may be detected 

hip fl exion and allow the patient to touch the heel to the 
buttock. Comparison should be made to the contralateral 
normal leg. Hip rotation to  assess femoral anteversion is 
easier in the prone positio n than in the supine position . 
With the knee fl exed to 90°, rotate the leg internally until 
the greater trochanter is maximally prominent lateral ly. 
At this degree, the femoral neck is parallel to the table and 
the angle between the vertical  and the tibia is the angle of 
hip anteversion. Both legs should be examined  for femoral 
rotation.

radiographic Imaging

The initial evaluation of the patellofemoral joint requires 
three radiog   raphic views: an extension weight-bearing 

FIGUrE 39.10 

The McMurray test for meniscal tears. (A) Flex the knee. With the knee fl exed, internally and externally rotate the tibia 
on the femur.  (B) With the leg externally rotated, place a valgus stress on the knee. (C) With the leg externally rotat ed and 
in val gus, slo   wly extend the knee. If click   is palpable o  r au dible, the test is  considered positive  for a torn medial meniscus, 
usually in the posterior position.

Source: Adapted from Palmer and Ep ter (1998).

A B

C
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in the proximal or distal patellar tendon insertion may 
represent Sinding-Larson-Johansson disease or Osgood–
Schla   tter disease in  the adolescent. Swel   ling or  calcifi ca-
tion in the prepatellar area may represent “housemaid’s 
knee,”  and swelling in the suprapatellar area represents a 
joint effusion.

Th e lateral view in 30° of fl exion places the patellar 
tendon under tension and demonstrates the functional rela-
tions of the patella to the tibia a nd to the femoral troch-
l ear groove. The vertical patellar height is  important in the 
integrity and stability of the extensor mechanism and the 
patellofemoral joint.

Axial tangential views, such    as Mercer–Merchant 
views, are important for assessing th   e contour of the 
patellar facets and their relation to the femoral trochlear 
sulcus. Two angles are measured on this vi ew: the sulcus 
and the congruence angles. The average sulcus  angle is 
138°, with a standard deviation of 6 °. The greater the sul-
cus angle, the less lateral buttressing the later al condyle 
imparts to the patella and more likely t he patient is to 
sublu xate the patella.

nn TrEATmEnT OPTiOns, ExPECTEd 
OuTC OmEs, And COmPrEHEnsiv  E 
mAnAgEmEnT

After  a thorough history  and physical examination, a diag-
nosis can be made. Combining knowledge of the anatomy, 
biomechanics, and natural history of patellofemoral prob-
lems with the history and physical   examination, a logical 

in weight-bearing x-rays versus supine AP views. Th e AP 
view provi des limited informati  on on the pate llofemo-
ral joint.  The patellar length and wi   dth can be measured. 
Anatomic variations such as bipartite patella, patellar frac-
ture, and the size and symmetry of the femoral condyle can 
be determined.

The 30° lateral view  is critical in evaluating the patel-
lofemoral joint. Patellar height and thickn   ess can be mea-
sured. The presence of subchondral patellar sclerosis, 
evidence of pate llofemoral arthrosis, can be determined. 
Abn  ormal soft-tissue calcifi cation or ossifi cation can be  
visualized in the quadriceps or patellar tendon, the infrapa-
tellar fat pad, the bursae, and the muscl es. Calcifi cations 
in the q uadriceps muscle or tendon may represent myosi-
tis ossifi cans or an old tear. Calcifi catio ns or ossifi cations 

FIGUrE 39.11

(A) Apley’s comp ression test for meniscal tear.  Compression force through the leg comb ined with medial tibial rotation. 
(B) Apley’s distraction test for ligamentous damage.

Source: Adapted from Palmer and Epter (1998).

TABLE 39.2 r adiographic imaging

 AP view
Medial and lateral spaces
Patellar length and width
Femoral  condyle symmetry

 Lateral view (30°)
Patellar height and thickness
 Subchondral patella sclerosis
  Patellofemoral arthrosis
 Soft-tissue calcifi cations in quadriceps or patellar tendon, 

 infrapatellar fat pad,  bursae, and muscles
Patella position—  Blumensaat’s line and     Insall-Salvati method 

 Mercer– Merchant axial  view
 Sulcus and congruence angle

BA



CHAPTER 39: Anterior Knee Pain      601

Plica

Entities other than patellofemoral syndrome may be respon-
sible for anterior knee pain. Patients with symptomatic plicae 
present with anterior knee pain in the medial infrapatellar 
or lateral suprapatellar region. This is common in runners 
and jumpers, whose activities lead to thickening and inflam-
mation of the plicae normally found in the knee joint. On 
examination, the patient’s pain is associated with a palpable 
tender band along the medial retinaculum superolaterally. 
This may also be associated with a painful click as the knee 
is flexed and extended. Isokinetic testing may reveal quad-
riceps muscle inhibition in the flexion zone where the pain 
is elicited.

Many conditions can mimic this condition. Conditions 
such as chondrosis, subluxation, and dislocation of 
the patella and ELPS must be excluded. Theoretically, 
repetitive lateral subluxation of the patella may cause 
friction of a medial plica that then becomes fibrotic and 
inflamed.

Treatment begins with modification of activities, reha-
bilitation, and correction of training errors. NSAIDs and 
icing should be used to decrease inflammation and swell-
ing. A local steroid injection into the surrounding capsule 
may be warranted if other conservative measures fail. 
Arthroscopic surgical excision of the symptomatic plica is 
indicated if conservative measures fail.

Patellar Tendinitis (Jumper’s Knee)

Patellar tendinitis is a common cause of anterior knee pain 
in athletes involved in jumping sports such as basketball, 
volleyball, and tennis. On examination, there is tenderness 
of the patellar tendon on palpation. The pain is usually 
located at the origin of the tendon from the inferior pole 
of the patella or at its insertion into the tibial tubercle. The 
deep portion of the patellar tendon should also be exam-
ined by fully extending the knee and allowing the quadri-
ceps muscle to relax, thus allowing the examiner to palpate 
the deep portion of the patellar tendon. Examining the 
patellar tendon with the knee flexed may produce a false-
negative result.

Initial management is the same as for any overuse 
syndrome: correcting training errors, relative rest, icing, 
progressive strengthening exercises, stretching (espe-
cially of the quadriceps tendon), and the use of NSAIDs. 
Modalities directed to the patellar tendon area, such as 
iontophoresis with hydrocortisone cream, ice massage, 
ultrasonography, and even a patellar tendon strap, may 
be helpful.

In most instances, tendinitis of the patellar tendon 
resolves with nonoperative treatment. In chronic cases, the 
inflammation may lead to a necrotic focus within the ten-
don. If the patient cannot perform normal activities after 
a prolonged trial of conservative treatment, then surgical 
exploration of the tendon is indicated. There is no place for 
cortisone injection in the patellar tendon.

treatment protocol can begin. Radiographic studies are 
used to corroborate the clinical diagnosis and must not 
be relied on in the absence of confirmatory clinical data 
(Table 39.3).

Chondromalacia Patellae

Chondromalacia patellae is defined as soft cartilage of 
the patella. The patient usually complains of anterior 
knee pain, but the origin of pain is difficult to define and 
localization of pain on the clinical examination does not 
coincide. The provider should look for the etiology of the 
chondromalacia patellae and should not assume that the 
anterior knee pain is secondary to cartilage softening. A 
primary condition such as trauma, patellofemoral insta-
bility, or malalignment producing the secondary chondro-
malacia patellae should be sought. In many cases, x-rays 
must include Merchant’s axial view of both knees, and 
sometimes CT or MRI is helpful. The ultimate diagno-
sis requires arthroscopy. To begin treatment, the primary 
cause of chondromalacia patellae must be diagnosed. If 
a course of nonoperative treatment of at least 3 months’ 
duration fails to produce a result, then arthroscopic evalu-
ation is warranted.

Excessive Lateral Pressure Syndrome

ELPS or lateral patellar compression syndrome is diag-
nosed when the physical examination and radiographic 
studies indicate that the patient’s complaints are associ-
ated with patellar malalignment without any gross patello-
femoral instability consistent with dislocation (Fulkerson, 
1990a,1990b). The patella is laterally tilted secondary to 
a tight lateral retinaculum without evidence of patellar 
subluxation. On the physical examination, the patellar 
facets are usually tender, as is the lateral retinaculum. The 
passive patella tilt is <0°. Patients may have a J sign, and 
when they contract the quadriceps the patella moves later-
ally. Radiographic evaluation includes Merchant’s axial 
view to determine if patellar tilt or subluxation is pres-
ent. X-rays will show lateral tilting of the patella with-
out subluxation, although minor subluxation secondary 
to malalignment may result in patellofemoral pain and 
should be included under the diagnosis of patellofemoral 
syndrome.

The treatment for ELPS consists of activity modification, 
nonsteroidal anti-inflammatory drugs (NSAIDs), and a sys-
tematic rehabilitation protocol. The rehabilitation includes 
quadriceps strengthening and in particular VMO strength-
ening. If a course of nonoperative treatment of at least  
3 months’ duration does not produce results, the patient 
may be a surgical candidate, although the vast majority of 
patients can be treated without surgery. Before surgery, the 
lateral retinaculum can be injected with lidocaine as a diag-
nostic test. If the pain is relieved, then lateral retinacular 
release may be of benefit.



disOrdEr PrEsEnTATiOn PHYsiCAL Findings rAdiOgrAPHY PATHOPHYsiOLOgY TrEATmEnT

Chondromalacia patellae Chronic anterior knee 
pain

Pain worse climbing and 
descending stairs

Older patients

Patellar tenderness on 
axial compression

AP/lat and axial view
MRI is often helpful in making 

a diagnosis
Ultimate diagnosis requires 

arthroscopy

Trauma
Patellofemoral instability
Patellofemoral malalignment

Phase I–IV rehab
Emphasis on quadri-

ceps strengthening

Excessive lateral pressure 
syndrome

Pain over the lateral 
parapatellar region

J sign

Lateral tilted patella
Negative passive patella 

tilt

AP/lat and axial Patellofemoral malalignment
No patellofemoral instability

Activity modifications
NSAIDs
VMO strengthening
Surgery if rehab  

fails

Plica Pain in the medial 
infrapatellar or lateral 
suprapatellar region

Painful medial click on 
range of motion

Palpable tender band 
along the superolateral 
aspect of the medial 
retinaculum

AP/lat and axial to exclude 
other causes of anterior 
knee pain

MRI most useful

Repetitive lateral patella 
subluxation

Activity modification
Training error 

correction
NSAIDs
Rehabilitation
Cortisone injection if 

rehab fails
Plica excision if con-

servative treatment 
fails

Patella tendinitis Pain at the inferior aspect 
of the patella

Inferior pole of the 
patella tenderness 

Limited knee flexion

AP/lat and axial*
Look for calcifications in the 

patella tendon insertion 
area

Overuse syndrome
Training error

Activity modification
Rest 
Training error correc-

tion NSAIDs
Cryotherapy
Rehab for quadriceps, 

strengthening and 
stretching exercises

Iontophoresis with 
hydrocortisone

CHOPAT strap
Surgery If conserva-

tive treatment fails

Quadriceps tendinitis Pain at the quadriceps 
insertion 

Limited knee flexion

Tenderness at the quadri-
cep insertion

AP/lat and axial Overuse syndrome 
Training error 
Forceful quadriceps contraction

Same as patella 
tendinitis

TABLE 39.3 differential diagnosis of Knee Pain

602



AP, anteroposterior; NSAIDs, nonsteroidal anti-inflammatory drugs; VMO, vastus medialis oblique muscle.

Bursitis Anterior knee pain with 
swelling

Pain localized to affected 
bursa

Acute bursitis: swollen, 
boggy, and tender knee

Chronic bursitis: skin 
thickening and 
swelling

AP/lat and axial Prolonged kneeling
Overuse
Sports related: football and 

wrestling

NSAIDs
Activity modification
Rest
Stretching and 

strengthening 
exercises

Cortisone injection
In acute cases with 

overlying abrasion, 
start antibiotics

Fat pad syndrome Pain in peripatellar  
tendon region

Tenderness deep to the 
peripatellar tendon 
area

AP/lat and axial to exclude 
other causes

Direct trauma
Fat pad compressed between femo-

ral condyles and tibial plateaus in 
extension

Activity modification
Anterior knee padding
Cryotherapy
Surgery if conserva-

tive treatment fails

Iliotibial band friction 
syndrome

Pain on the lateral aspect 
with flexion and exten-
sion of the knee

Improper footwear
Training error

Stretching ITB
Local hot packs
NSAIDs
Orthotics
Cortisone injec-

tion over lateral 
epicondyle

Surgery if conserva-
tive treatment fails

Patellar osteochondritis 
dissecans

Diffuse pain
Swelling
Locking
Giving way

Crepitus and pain with 
patellar compression

Quadriceps wasting
Effusion
Knee motion not limited

AP/lat* and axial
MRI may be useful to deter-

mine viability and staging 
of fragment

Unknown, but possibly micro-
trauma, genetic, ischemia, 
endocrine, etc.

Stage 1: Extension 
casting or 
arthroscopic drilling

Stage II or III: Small 
fragment—excise; 
large fragment—
drill and fix

Stage IV: Remove and 
abrade defect

603
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Hoffa’s Disease (Fat Pad Syndrome)

Anterior knee pain can be caused by induration of the 
infrapatellar fat pad as a result of hemorrhage and fibro-
sis. The infrapatellar fat pad can be traumatized by a direct 
blow or by chronic compression between the femoral 
condyles and the tibial plateaus on extension. Treatment 
includes activity modification, cryotherapy, and padding of 
the anterior knee to reduce trauma. In chronic cases where 
these methods are not beneficial, then surgical excision of 
the infrapatellar fat pad is warranted.

ITB Friction Syndrome

The ITB is both a flexor and an extensor of the knee, depend-
ing on the starting position of the knee. The ITB inserts at 
Gerdy’s tubercle and moves posteriorly to the axis of rota-
tion as the knee is flexed. In doing so, the ITB rubs over the 
lateral epicondyle; if it is unduly tight, it may cause the ITB 
friction syndrome.

The ITB should be palpated for tenderness as it slides 
over the lateral femoral epicondyle. The diagnosis is usu-
ally made by history and physical examination. There are 
specific maneuvers to diagnose ITB such as the Ober and 
Thompson tests.

Treatment begins with stretching of the ITB, local hot 
packs, NSAIDs, orthoses, and finally a cortisone injection 
over the lateral epicondyle. If conservative treatment fails, 
then surgical exploration and resection of a portion of the 
ITB may be warranted.

Patellar Osteochondritis Dissecans

The middle and lower thirds of the medial facet are com-
monly affected in this rare disorder. The exact etiology is 
unknown. Common complaints are anterior knee pain, 
swelling, locking, and giving way; 30% of patients recall a 
history of trauma. On examination, the most notable sign 
is crepitus, as well as pain with compression of the patella, 
quadriceps wasting, and effusion. Knee motion is not usu-
ally restricted. The diagnosis is confirmed by AP, lateral, 
and Merchant’s axial views of the patella. The lesion is most 
easily seen on the lateral x-ray. MRI is warranted in some 
cases to determine the viability and stage of the affected 
fragment. Treatment consists of immobilization in an exten-
sion cast or arthroscopic drilling to increase the vascularity 
and healing.

nn rEHABiLiTATiOn

Rehabilitation is the initial treatment for anterior knee pain. 
A rehabilitation plan is initiated after an accurate diagnosis 
is established. Rehabilitation is recommended for at least 3 

Quadriceps Tendinitis

Quadriceps tendinitis is not as common as patellar ten-
dinitis but is treated in a similar fashion. Typically, it is 
seen in overuse situations, or after a forceful contraction 
of the quadriceps muscle causes a localized injury in the 
tendon. On examination, the patient has tenderness at 
the quadriceps tendon insertion. The patient can do the 
straight leg raise (SLR) but may have a mild extension 
lag. A partial or complete quadriceps rupture must be 
ruled out by palpating for any defect. Surgery is rarely 
indicated.

Bursitis

Bursae are synovium-lined cavities that help reduce fric-
tion between tendons and other soft tissues or bones. 
Bursae can become inflamed and symptomatic from 
acute trauma or chronic irritation. The bursae found 
around the knee include the suprapatellar, superficial 
prepatellar, superficial, deep infrapatellar, and pes anse-
rinus bursae. Two of the most common types of bursitis, 
superficial prepatellar and pes anserinus, are discussed  
here.

Prepatellar bursitis is the most common bursitis of the 
knee, especially in patients who have a history of prolonged 
kneeling (e.g., carpet cleaners or wrestlers). There is skin 
thickening and swelling of the anterior patella. In acute 
cases, prepatellar bursitis presents as a swollen, boggy, and 
tender knee. In subacute cases, there is pronounced thicken-
ing and tenderness of the skin.

In patients with acute cases, such as football play-
ers or wrestlers, it is important to examine for and treat 
abrasions, because infection can occur. If abrasions are 
found at the anterior aspect of the knee with bursitis, 
then antibiotics covering gram-positive cocci (including 
community-acquired methicillin-resistant Staphylococcus 
aureus [MRSA]) should be prescribed, such as clindamy-
cin, trimethoprim-sulfa, or doxycycline. If this area is 
aspirated, a sterile compressive dressing should be used 
to prevent reaccumulation of blood or fluid. Rarely, 
cortisone should be injected in the prepatellar bursa. 
Cortisone should not be used if there is a possibility of 
infection. If recurrent swelling prevents the patient from 
performing activities, then surgical excision of the prepa-
tellar bursa is indicated.

The pes anserinus bursa is located underneath the 
insertion of the sartorius, gracilis, and semitendinosus ten-
don at the proximal medial tibial metaphysis. This pain 
is often present at the medial compartment area but can 
radiate to the anterior knee. Palpation of the pes anserinus 
region will often elicit pain. This form of bursitis responds 
to NSAIDs, ice, stretching, and physical therapy. A local 
injection of cortisone may be necessary if other conserva-
tive measures fail.
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PHAsE i: ACuTE Or immEdiATE POsTOPErATivE PHAsE

Goals
Reduce pain and swelling
Retard muscular atrophy
Maintain and improve range of motion

Modalities
NSAIDs
Cryotherapy
Activity modifications
TENS
Patella immobilization and mobilization
Gentle range of motion
Bracing and taping, including McConnell taping 
Stretching exercises
Isometric—supine and standing
SLR

Proceed to Phase II once symptoms have diminished

PHAsE ii: inTErmEdiATE Or sTrEngTHEning PHAsE

Goals
Regain full pain-free range of motion
Restore normal gait
Increase muscular strength

Exercises
Continue isometric and SLR with weights
Isotonic—concentric and eccentric
Isokinetic

70%–80% of quadriceps muscle strength obtained  
after Phase II

Proceed to Phase III once range of motion, pain,  
and swelling are within normal range

PHAsE iii: FunCTiOnAL ACTiviTY sTAgE

Goals
Maximum strength
Muscular endurance
Muscular power
Functional activities

Modalities
Aquatic exercises
Sport-specific drills

Proceed to Phase IV after returning to previous level of  
activities

PHAsE iv: mAinTEnAnCE sTAgE

Goals
Maintain range of motion, strength, and function

Exercises
Flexibility (stretching) emphasized
Functional exercises continued two or three times/week

If patient cannot progress through phases, re-examine and 
change rehabilitation accordingly or refer to specialist for 
alternative treatment, such as surgery

TABLE 39.4 rehabilitation

NSAIDs, nonsteroidal anti-inflammatory drugs; SLR, straight leg raise; TENS, 
transcutaneous electrical nerve stimulation.

  months before opting for surgical intervention. A phased 
system allows a comprehensive and individualized approach 
to treatment. This phased system allows the patient’s spe-
cific goals to be met, and results in functional progress. 
There are four phases: acute or postoperative, intermedi-
ate or strengthening, functional activities, and maintenance 
(Table 39.4).

Phase I

In Phase I, the acute injury or immediate postoperative 
phase, multiple modalities are used. Cryotherapy has been 
the most successful modality to reduce inflammation, swell-
ing, and pain.

Rest, avoidance of aggravating activities, and the 
judicious use of NSAIDs are imperative to decrease pain, 
swelling, and inflammation. The next goal in this phase 
is to restore normal passive and active range of motion. 
Once the range of motion of all the joints is restored, 
then selective muscle-stretching exercises can begin. The 
patient is educated in appropriate soft-tissue stretching, 
with incorporation of strapping and taping for soft-tissue 
balancing.

Stretching of the hip, knee, and ankle musculature is 
very important in the initial phase. Improved flexibility 
is achieved through stretching to the point of mild mus-
cle tension; it should not produce muscular pain. Each 
muscle group, such as the hamstrings, quadriceps, gastro-
soleus, and ITB, should be stretched statically for 30 to 
60 seconds, and each stretch should be repeated 4 times. 
Many runners have anterior knee pain secondary to poor 
stretching before running. Patients with ITB friction syn-
drome and ELPS should perform extensive stretching of 
the ITB.

Isometric exercises are also an important aspect of 
Phase I. An isometric exercise involves a muscle contrac-
tion in which the length of the muscle remains constant 
while tension develops toward maximal force against an 
immovable resistance. Exercises such as isometric quadri-
ceps muscle contractions at multiple angles and joint posi-
tions, with incorporation of biofeedback, are very useful for 
muscle contraction and strength. Both supine and standing 
isometric exercises can be performed to mimic functional 
activities. Another common exercise for rehabilitation of 
the patellofemoral joint is the SLR. The SLR is a effective 
way of increasing the quadriceps strength early, when range 
of motion of the knee is limited. SLR is initiated while the 
patient is still in the knee immobilizer.

Phase II

When the patient’s symptoms have diminished, Phase II 
can be started. The main goals of this phase are to regain 
full pain-free range of motion, to restore normal gait, 
and to increase muscular strength. The isometric quadri-
ceps sets and SLR exercises are continued with weights. 
Isotonic (concentric and eccentric) and isokinetic exercises 
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are started. Concentric contraction is when the muscle 
shortens when generating force; eccentric contraction is 
when the muscle lengthens on generating force. An i so-
kinetic exercise i s one in which the speed of motion is set 
and resistance accommodates to move the force applied. 
Strengthening exercises incorporating both concentric and 
eccentric contractions with endurance t raining of the total 
lower extremity are emphasized. Dynamic strengthening 
exercises should be performed in both a c losed- and o pen-
chain manner. A closed kinetic chain is a series of connect-
ing joints, creating an intricate motor system in which the 
distal segment is fi xed; in the open kinetic chain, the distal 
segment is free. C losed-chain exercises involve w eight bear-
ing or a planted foot; o pen-chain exercises do not involve 
w eight bearing. Because c losed-chain exercises mimic f unc-
tional activities and activities of daily living, they are more 
important. Exercises include leg presses, unilateral and 
bilateral squats, s tep-downs, walk stance positions, wall 
slides in various positions, and s tep-ups. I sokinetic exer-
cises can be started once isotonic exercises are performed 
without pain. By the end of this phase, quadriceps muscle 
strength should be 70% to 80% that of the c ontralateral 
normal leg.

Phase I II

Phase I II, or the f unctional activities stage, i s initiated once 
range of motion, pain, and swelling are within the normal 
range. The goal of this phase is to reach maximal strength 
while developing muscular endurance, power, and f unc-
tional activities. Aquatic exercises and s port-specifi c drills 
are imperative. Functional exercises are broken down 
into running, jumping, cutting, and agility drills that can 
then be combined to recreate s port-specifi c movements. 
Continuation of these exercises returns the patient to the 
p reinjury level.

Phase I V

Phase I V, or the maintenance stage, is continued once the 
patient has returned to the previous level of activity. Flexibility 
exercises used before and after s ports activities are stressed. 
Functional exercises for specifi c muscle groups and resistance 
exercises are performed two or three times per week.

A patient who cannot progress through the phases 
should be r e-examined and r e-evaluated for any appropriate 
r ehabilitation changes or for alternative treatments, such as 
s urgery.

nn COmmuniTY rEsOurCEs

nn www.aafp.org/afp/t opicModules/v iewTopicModule
.htm?topicModuleId=17#5;  Collection of articles 
published in A merican Family Physician on k nee pain 
and injuries.

 referral Poi nts and Cli nical Warnings

The use of braces for the t reatment of p  atellofemoral 
problems remains a controversial issue: There are just 
as many studies proving benefi cial effects of bracing 
as there are studies showing a minimal effect. The 
various functions of these braces include dissipation 
of force, improved patellar tracking, maintenance of 
p  atellofemoral alignment, and prevention of patellar 
s  ubluxation and dislocation. Several braces should be 
tried to fi nd one that provides symptomatic relief. 
When braces are used, they should be considered 
only an adjunct to other therapeutic techniques, such 
as p hysical therapy; they should never be the sole 
means of treating the p  atellofemoral problem.
 Foot o rthoses can be used in patients who have foot 
abnormalities. O rthoses have helped reduce a nterior 
k nee pain in patients with abnormal ankle and s ubtalar 
motion. Like braces, o rthoses are an adjunct to the p hysi-
cal therapy program and should not be the sole means 
of treating p  atellofemoral disorders.

Clinical Pearls
nn Referred pain from the hip and ankle can pres-

ent as p  atellofemoral pain. The examination must 
include the hip, ankle, and knee.

nn Internal t ibial torsion is generally not associated 
with p  atellofemoral disorders.

nn If the patient has a history of recent trauma, 
inability to extend the knee fully, and a palpable 
defect in the quadriceps tendon, a quadriceps 
tendon rupture should be suspected.

nn o rthoinfo.aaos.org/menus/leg.cfm; Traumatic knee inju-
ries, p  atellofemoral pain, and O   sgood– Schlatter disease.

nn American Academy of O  rthopaedic Surgeons, 6300 
N. River Rd., Rosemont, I  L, 60018–4262, 847-823-
7186, F ax: 847-823-8125; www.aaos.org

nn American O rthopaedic Society for S  ports Medicine: 
www.sportsmed.org

nn www.kneeclinic.info/knee_r ehabilitation.php: 
Rehabilitation of k nee pain

nn TEACHing And s ELF-C ArE

The emphasis of teaching and s elf-c are for the patient with 
a nterior k nee pain focuses on r ehabilitation, as discussed 
earlier.

http://www.aafp.org/afp/topicModules/viewTopicModule.htm?topicModuleId=17#5
http://www.aaos.org
http://www.sportsmed.org
http://www.kneeclinic.info/knee_rehabilitation.php
http://www.aafp.org/afp/topicModules/viewTopicModule.htm?topicModuleId=17#5
http://orthoinfo.aaos.org/menus/leg.cfm
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EdiTOr’s nOTE

COMPLEMEnTary aPPrOaCHES

A general discussion of complementary approaches can 
be found in Chapter 3. The following, though not an 
exhaustive list, are some complementary approaches 
being used for this condition. Providers need to assess 
for the use of complementary approaches as part of the 
patient’s history, as they may affect conventional thera-
pies, and patients may not volunteer this information 
unless specifically asked. Efficacy of many complemen-
tary approaches is not as well documented as that of 
conventional therapies. Providers need to read the litera-
ture before suggesting these complementary approaches.

nn Vitamins, minerals, herbs, supplements
 l Glucosamine sulfate

nn Complementary modalities
 l Acupuncture
 l Aromatherapy
 l Biofeedback



A rticulation Injuries 
of the A nkle and H ip

Robert Keith, M  PA, P   A-C, C  CPA  •  K aren Anderson Keith, P hD, R N

A rticulation i njuries, also known as joint i njuries, occur where 
two bones join. The injury may result from acute or chronic 
trauma or from the destruction of a rticular cartilage. This 
c hapter d iscusses the examination of an injured joint in gen-
eral, and specifi cally the evaluation of the a nkle and h ip joints. 
Conditions that result in or may be associated with a rticula-
tion i njuries of the upper extremities, lower back, and knee, or 
those that result from underlying degenerative or destructive 
processes, are discussed in separate chapters in this unit.

Primary c are providers frequently enc ounter patients with 
a rticulation i njuries, making basic competency in their evalu-
ation and management a necessity. Through the relationships 
they have established with their patients, p rimary c are pro-
viders are often in the b est position to assess the immediate 
impact of acute a rticular i njuries on the patient’s activities of 
daily living and social life. Additionally, awareness of pre-
disposing or c omorbid medical conditions allows nuanced 
management of the problem. This c hapter provides an over-
view of how to e xamine an injured joint, followed by specifi c 
information on evaluating the a nkle and h ip. Defi nitions of 
a rticulation i njuries are presented in T able 40.1.

 n GENERAL APPROACH TO THE JOINT 
EXAMINATION

Some examination criteria are unique to each joint, but the 
following items are important in the evaluation of injury to 
any joint. The p hysical examination of the acutely injured 
joint should be undertaken as soon as feasible. As time pro-
gresses, edema, muscle spasm, pain, and joint effusion make 
the accurate elicitation of physical fi ndings more diffi cult. 
Reexamination of the injured joint several days after acute 
infl ammation has subsided frequently yields results more 
accurate than those obtained during the initial evaluation 
(I   vins, 2006;  K  erkhoffs et al., 2012). As in most cases, the 
p hysical examination begins with inspection of the sus-
pected joint. Inspection may reveal deformity, e rythema, 

e cchymosis, and edema. Palpate for point tenderness, c rep-
itus, deformity, increased warmth, and pulses. Check for 
n eurological injury by testing for p roprioception and light 
sensation in the involved joint. Ask the patient to move 
the joint through the full r ange of motion (active r ange 
of motion). To evaluate the status of a joint on p hysical 
examination, it is necessary to stress the involved joint and 
evaluate it for stability. Whether the patient is successful or 
unsuccessful in moving the joint, attempt passive r ange of 
motion. Compare the r ange of motion bilaterally. Motion 
against resistance c an be used to assess neuromuscular 
function and assess for possible ligament or tendon disrup-
tion. Document the vascular status of the area by recording 
pulses and capillary refi ll time at a site distal to the injury. 
As in all joint i njuries, it is important that joints directly 
proximal and distal to the injury also be examined for col-
lateral damage.

In almost all cases of n ontraumatic presentation, the 
differential d iagnosis includes osteoarthritis or rheumatoid 
arthritis. Age, onset of symptoms, and typical patterns of 
pain are helpful when assessing the etiology of any joint 
pain. When m onoarticular pain is present in the absence of 
a c lear-cut instance of trauma or gout, an infected joint is a 
clear possibility. If an infected joint becomes prominent in 
the differential d iagnosis, joint aspiration must be done to 
rule out an infectious or c rystal-induced etiology. Failure to 
identify an infected joint c an rapidly lead to catastrophic 
consequences.

 n A NKLE I NJURIES

anatomy, P hysiology, and P athology

The a nkle is a complex joint that carries the full weight of 
the body. Simply walking loads the joint with forces 1.5 
times the resting body weight (S   andberg-C ook, 2013). The 
a nkle joint is formed by the articulation of the distal ends 
of the tibia and fi bula with the c alcaneus in the f oot. The 

C H A P T E R 40
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that it often yields an avulsion fracture of the medial mal-
leolus rather than rupturing when force is applied to it in 
an eversion type of injury. The high ankle sprain, which 
occurs most commonly in collision sports, results from 
injury to the syndesmosis between the distal fibula and tibia. 
While not common, it can be overlooked if not considered 
in the differential diagnosis; if not correctly identified, the 
injury may lead to a long period of rehabilitation (Saluta & 
Nunley, 2010).

Epidemiology

Ankle injuries are a major health concern, accounting for 
more than 20% of all sports injuries. In the United States 
more than 25,000 ankle injuries occur each day, resulting 
in an estimated 2 million office visits and 11,000 hospital 
visits each year. This represents an incidence of about 1 
injury per 10,000 to 13,000 people each day (Ivins, 2006; 
Seah & Mani-Babu, 2010; Wähnert et al., 2013; Wikstrom, 
Wikstrom, & Hubbard-Turner, 2012; Young, Niedfeldt, 
Morris, & Eerkes, 2005). More than half of those injured 
will fail to seek medical advice (Hubbard & Wikstrom, 
2010). Though often considered inconsequential, ankle 
injuries result in a significant morbidity: 30% to 75% of 
those injured live with chronic instability.

Diagnostic Criteria

Fractures are ruled out with x-rays of the ankle, foot, and 
lower leg, as indicated by the history and physical exami-
nation. In selected instances, additional imaging techniques 
(e.g., CT, ultrasound, MRI) may be indicated, most often 
when x-rays are negative but the clinical suspicion for injury 
remains high.

History and Physical Examination

The history should begin with questions directed at deter-
mining the mechanism of injury (O’Rorke, 2005; Seller, 
2007). The mechanism of injury provides important insights 
about the magnitude of the forces involved and the likeli-
hood of significant injury. Other key points include:

 n Did the patient hear or feel any snap or pop?
 n Was weight bearing or continued activity possible 
just after the injury?

 n Is there numbness or tingling in the involved 
extremity?

 n Was the onset sudden? If chronic, was it associated 
with a specific overuse activity?

 n How does the injury affect the patient’s activities of 
daily living?

 n Is the injury to the dominant limb?

General questions about overall physical activity and fit-
ness help to situate the injury in the context of the patient’s 
life and anticipate the response to rehabilitation efforts. 
Ask about any chronic or recurrent joint pain, fever, or 
rash; review any medications the patient takes; and check 

integrity of the ankle is maintained by a “ring” alternating 
between bone and three sets of ligaments: the lateral collat-
eral ligament complex, the syndesmotic ligament complex, 
and the medial collateral ligament complex (Eiff, Hatch, & 
Calmback, 2003; Okanobo et al., 2012). The ankle is com-
posed of four major ligaments that are of concern during the 
assessment of an acute injury. An excellent depiction of the 
ankle is available at www.aafp.org/afp/2006/1115/p1714 
.html (Ivins, 2006). Because the overwhelming majority of 
ankle sprains are the result of inversion of the foot, the three 
ligaments on the lateral aspect of the foot are most in need 
of evaluation (Hubbard & Wikstrom, 2010; Ivins, 2006). 
The anterior talofibular ligament (ATFL) extends from the 
anterior aspect of the distal fibula to its insertion on the 
lateral talus (Kadakia, 2010). This ligament is the one most 
often injured when the ankle is suddenly inverted, typically 
while in plantar flexion, with 66% of ankle sprains confined 
to the ATFL (Hubbard & Wikstrom, 2010). Moving later-
ally and posteriorly is the calcaneal fibular ligament (CFL) 
that links the posterior-inferior aspect of the fibula with the 
middle of the calcaneus. The posterior talofibular ligament 
(PTFL) is a short, strong, intracapsular ligament that runs 
posteriorly from the posterior lateral malleolus and attaches 
to the posterolateral surface of the talus. During inver-
sion injuries, the ligaments are usually injured sequentially 
(ATFLn, then CFL, and finally PTFL) as increasing force is 
applied to invert the ankle (Okanobo et al., 2012).

On the medial side of the ankle, the deltoid ligament is 
a strong, five-component band that joins the distal medial 
malleolus of the tibia to the talus. This ligament is so strong 

TERM DEFINITION

Sprain Complete or partial tear in a ligament or 
joint capsule

 n Grade I: mild stretching of fibers
 n Grade II: partial tear
 n Grade III: complete tear

Strain A torn muscle–tendon unit

Tendinitis Inflammation of tendon

Tenosynovitis Inflammation of the tendon sheath

Bursitis Inflammation of a bursa

Fracture Any break in the continuity of a bone

Dislocation Complete loss of continuity between two 
opposing articular surfaces

Delayed union A fracture that takes >6 months to heal

Nonunion Failure of a fracture to heal after 1 year

Subluxation Partial dislocation

Epicondylosis Arthritic changes in a joint

TABLE 40.1
Definitions of Conditions Related to 
Articulation Injuries

http://www.aafp.org/afp/2006/1115/p1714.html
http://www.aafp.org/afp/2006/1115/p1714.html
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available in Polzer et al. (2012), Figures 4 and 5, which 
can be found at www.pagepress.org/journals/index.php/or/
article/view/3751.

Although ankle injuries are quite common, the diagno-
sis must be made based on a complete and careful exami-
nation; premature closing of the diagnostic loop must be 
avoided (Ely, Graber, & Croskerry, 2011; Ely, Kaldjian, & 
D’Allesandro, 2012; Graber, 2009). Injuries that can easily 
be missed include calcaneal fractures, talar dome injuries, 
high ankle sprains, and Maisonneuve fractures (Judd & 
Kim, 2002; Saluta & Nunley, 2010; Wähnert et al., 2013). 
Specific discussion of these injuries is beyond the scope of 
this review; failure of conservative measures to provide con-
sistent improvement should alert the clinician to consider 
additional imaging and/or referral to an orthopedic special-
ist (Espinosa & Valderrabano, 2010).

Diagnostic Studies

In the past, evaluation of a sprained ankle almost always 
included x-rays; however, only 15% of ankle x-rays were 
found to be positive for a fracture (Stiell, Greenberg, & 
McKnight, 1992; Stiell, McKnight, & Greenberg, 1994). 
Ongoing efforts to reduce the number of unnecessary 
x-rays have resulted in validated clinical decision rules to 
guide x-ray usage (Bachmann, Kolb, Koller, Steurer, & Ter 
Riet, 2003; McAlinden & Teh, 2007). The Ottawa Clinical 
Decision Guidelines, possibly the most widely known, 
include the following:

 n Inability to bear weight immediately after the injury
 n Inability to take at least four unsupported steps dur-
ing the office evaluation

 n Point tenderness on palpation of the posterior aspect 
of either malleolus or in the midfoot zone where the 
proximal metatarsals articulate with the navicular 
bone (Bachmann et al., 2003; Stiell et al., 1992, 1994).

By using the Ottawa Ankle Rules (OAR), studies indi-
cate that virtually all patients with ankle fractures will be 
correctly identified (sensitivity of approximately 100%), 
but specificity for ankle fracture was low (49%) (Bachmann 
et al., 2003; Stiell et al., 1992, 1994). In the absence of the 
findings just listed, however, there is virtually no chance 
that a fracture is present (a negative predictive value of 
100%). Implementation of these rules in follow-up studies 
with more than 2,300 patients led to a 28% decrease in 
ankle x-rays, decreased time for evaluation, and no untow-
ard outcomes (Stiell et al., 1992, 1994). More recent studies 
have shown that despite widespread awareness of the OAR, 
implementation has not had the impact on decreasing x-ray 
requisitions originally anticipated (Bachmann et al., 2003).

When indicated, x-rays should include anteroposterior, 
lateral, and mortise views (Frey, 2004, 2005). The mortise 
view is performed with the foot internally rotated 15°; this 
allows the ankle joint to be visualized without overlap-
ping of the distal tibia and fibula on the calcaneus (Raby, 
Berman, & DeLacey, 2005; Young, Young, & Chan, 2007). 

for allergies. Explore previous surgery or rehabilitation for 
orthopedic problems.

Patients present most commonly with a history of hav-
ing had their foot inverted as a result of weight bearing on 
an uneven surface. The patient often describes a popping 
sensation when significant injury occurs (Bailitz, Bokhari, 
Scaletta, & Schaider, 2011). This does not necessarily mean 
that the ligament has ruptured or a fracture is present, but 
it does increase the likelihood of significant injury. If dis-
ruption involves two or more components of the “ring,” 
the injury is considered unstable. Injuries that are isolated 
to the ATFL are three times more common than injuries 
that include the CFL or the PTFL (Hubbard & Wikstrom, 
2010; Li & Meals, 1992). As a result, most ankle injuries 
are stable and can be treated conservatively with functional 
interventions (various supportive devices) and early mobili-
zation. Although inversion is the mechanism of injury about 
85% of the time, supination external rotation (SER) injuries 
are the most common cause of ankle fractures, accounting 
for between 40% and 70% of all ankle fractures (Okanobo 
et al., 2012; Zohman & Meals, 1992).

Inspect the foot and ankle for edema and ecchymosis. 
The rapidity and extent of these conditions are helpful 
clues in judging the extent of injury. The so-called Figure 8 
Technique can be used as a reliably reproducible measure 
of edema (Wikstrom, et al., 2012). This is performed by 
draping a flexible tape measure around the ankle, down 
and across the proximal area of the midfoot, and then back 
around the ankle in a manner implied by the name of the 
procedure. On follow-up, repeated Figure 8 Techniques can 
be used to monitor progress and the resolution of edema.

Careful palpation of the lateral margin of the foot over 
the site of the ATFL insertion will elicit pain if significant 
injury is present. The anterior drawer sign is performed by 
stabilizing the distal tibia and grasping the calcaneus while 
pulling it anteriorly. This test is positive for ATFL injury 
if significant laxity is found upon examination when com-
pared to the uninjured ankle (Polzer et al., 2012; Wikstrom 
et al., 2012). The ability to bear weight for at least four 
steps has been highly correlated with grade I or II sprains. 
Stress testing by inverting and everting the foot has also been 
shown to be predictive of abnormalities on x-ray. If the foot 
can be inverted and has a talar tilt of <15°, then most likely 
only the ATFL is involved. If the tilt is 15° to 30°, then the 
ATFL and the CFL are affected. With more than 30° of tilt, 
all three lateral ligaments of the ankle are torn, and the risk 
of associated fracture is high (Seligson & Voos, 1997). If all 
three ligaments are compromised, an early orthopedic refer-
ral is indicated.

The cross-leg test is positive in high ankle sprains and 
is performed by having the patient sit and place the lower 
portion of the injured leg across the contralateral knee 
while the examiner applies a gentle downward force on 
the foot, compressing the tibia against the fibula. Eliciting 
pain is a positive response. Alternatively, the squeeze test, 
performed by squeezing the tibia and fibula in the midcalf 
region, will elicit pain distally in the ankle if there is an 
injury to the syndesmosis. Pictures of these techniques are 

http://www.pagepress.org/journals/index.php/or/article/view/3751
http://www.pagepress.org/journals/index.php/or/article/view/3751
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PRICE and NSAIDs are appropriate for Grade I and 
II sprains (see Table 40.1). NSAIDS are generally safe 
and effective for pain control (Browne, Dugani, Hutson, 
McSheffrey, & Stefater, 2011). It is important to consider 
the patient’s specific medical history and comorbidities 
when prescribing medications, especially in the elderly 
who often have decreased renal function or cardiac dis-
ease that puts them at significant risk of the adverse effects 
of NSAIDs (Hunt et al., 2007). General measures such as 
physical therapy, early mobilization, and balance/kines-
thetic training improve outcomes. Ultrasound, laser, and 
electrotherapy have not shown any benefit in controlled 
studies (Kerkhoffs et al., 2012).

Any time after 24 to 48 hours, the patient should 
begin moving about, slowly increasing time spent ambu-
lating, as tolerated. Many types of functional treatment 
are available—taping (time consuming and not very effec-
tive), air casts, and ankle braces, to name a few. The goal 
of splinting is to restrict the motion of the ankle in the 
direction that caused the injury while otherwise allow-
ing full range of motion. Elastic bandages alone provide 
inadequate support and are not recommended (Seah & 
Mani-Babu, 2010; Wikstrom et al., 2012). Functional 
mobilization with the use of an air cast represents the best 
option for most routine ankle injuries. If a Grade III injury 
or fracture is present, then a 2- to 3-week period of immo-
bilization in a short leg cast improves outcomes (Seah & 
Mani-Babu, 2010).

The Foot and Ankle Mobility Measure (FAAM) is a 
brief patient self-assessment questionnaire that can be used 
to monitor the impact of ankle injuries and to evaluate the 
ongoing response to treatment over time. In general, func-
tional immobilization should take at least 6 weeks, and in 
many cases 8 weeks, of protection to allow adequate heal-
ing and minimize problems related to chronic instability. 
Athletes in particular should be advised against returning to 
sports prior to adequate healing. The FAAM has a specific 
sports-related subscale that can help objectively measure 
progress and may be essential in convincing the anxious ath-
lete to wait for recovery to occur (Martin, Irrgang, Burdett, 
Conti, & Van Swearingen, 2005; Wikstrom, Wikstrom, & 
Hubbard, 2012).

Rehabilitation after joint injury can be conveniently 
divided into four phases:

 n Phase 1 focuses on the acute injury and involves 
PRICE and pain control.

 n Phase 2 has as its central theme the early initiation of 
active range of motion, with the goal of preserving 
and restoring muscle strength. Specific graded exer-
cises are used for each injury.

 n Phase 3 is for injuries that have a prolonged recovery 
period. Exercises are devised to maintain cardiovas-
cular fitness, increase flexibility, and limit stress on 
the recovering joint. Swimming, or bicycling when 
the upper extremities are involved, can be a useful 
way to accomplish this goal.

When a mortise view is reviewed, one should check for even 
spacing throughout the joint. Magnetic resonance imag-
ing plays virtually no role in the evaluation of acute ankle 
injuries in the primary care setting. If concern remains after 
evaluation, prompt orthopedic referral while initiating con-
servative management is indicated.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

 n Injuries to major joints are frequent, and common 
underlying principles of evaluation and management 
allow the provider to safely and effectively manage 
the early phases of the overwhelming majority of 
these cases. The acronym PRICE (protection, rest, 
ice, compression, elevation) is useful in guiding the 
initial care of articular injuries. Protection is most 
often accomplished by the application of some type 
of external support, such as a splint. Preventing fur-
ther injury is a paramount concern when evaluat-
ing injuries at the scene of an accident. A patient 
who arrives at the office with an unsplinted joint 
injury should have a splint applied immediately after 
evaluation.

 n Rest is a natural continuation of protection. Rest is 
not always complete inactivity, but usually involves 
significant reduction in the intensity or frequency of 
use of the involved joint.

 n Ice is the most common form of cryotherapy. Cold 
applied during the first 24 to 48 hours after injury 
has several beneficial effects. Pain reduction and 
decreased edema set the stage for rapid mobiliza-
tion of the joint. (Rapid mobilization has significant 
advantages over prolonged immobilization.) Ideally, 
cold should be applied for 15 to 30 minutes every 3 
hours (Kerkhoffs et al., 2012).

 n Compression and elevation decrease edema and pain 
during the initial phase (24 to 72 hours) of manage-
ment. When using compression in the form of an 
elastic bandage, care should be exercised to avoid cir-
culatory compromise. Only moderate tension should 
be applied to the bandage; if discomfort ensues, the 
bandage should be released. Once the patient begins 
to ambulate, an elastic bandage is considered inad-
equate support (Wikstrom, Wikstrom, & Hubbard, 
2010).

Another useful concept to remember in managing ankle 
sprain is to avoid HARM (heat-alcohol-running-massage; 
Hartree, 2012) during the initial 24 to 72 hours.

Pain management with nonsteroidal anti-inflammatory 
drugs (NSAIDs) or opioid derivatives should be guided 
by the patient’s perception of the pain Hunt et al., 2007). 
Undertreatment of pain is a common mistake that can lead 
to prolongation of recovery, because the patient who is fear-
ful of pain resists early mobilization of the joint. In ran-
domized trials, adequate pain medication has been shown 
to facilitate recovery, with no specific agent demonstrating 
superior efficacy (Polzer et al., 2012).
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 n  HIP

anatomy,  Physiology, and  Pathology

The  hip joint is the largest and  one of the most complex 
joints in the body  ( Wang,   Bhandari, &   Lachowski, 2001a, 
2001b;   Zuckerman, 2005). The  primary function of the 

 hip is to transfer the weight of the upper body to the legs 
and allow locomotion (   Bruner-Welch, 2013). The  hip is 
a complex  weight-bearing joint to which pain is often 
unduly ascribed. When a patient complains about   hip 
pain, the etiology  can be anything from a hernia to a frac-
tured femur. Because of this, it is important to localize 
the origin of the pain and, based on the history, restrict 
the workup. The structure of the  hip is illustrated and 
described in detail at www. innerbody.com/image/skel15.
html. Major  hip movements and the contributing muscles 
are shown in  Table 40.3.

Epidemiology

The causes of   hip pain vary over the life cycle. In the  young 
adult, etiologies such as lupus, rheumatic fever,  avascular 
necrosis, reactive arthritis, gout,  Lyme disease, hernias, bur-
sitis, and  radiculopathies are common. In the  older-than-50 
age group, osteoarthritis, dislocations, and fractures of the 
femur,  osteitis deformans, and cancers are most common. 
Entities such as rheumatoid arthritis and referred pain (e.g., 

 n Phase 4 has the prevention of future  injuries as its 
 primary goal. Often this involves evaluation of the 
patient’s biomechanics while engaging in the activ-
ity that led to the injury. Specifi c balance training 
helps restore  proprioception to injured joints, facil-
itating recovery and reducing the risk of  reinjury 
(  Hubbard &   Wikstrom, 2010). Patient education 
 can help when poor body positioning (e.g., while 
lifting heavy loads) contributes to the problem 
 (  Witjes,   Gresnigt,  Van den   Bekerom,   Olsman, & 
  Van  Dijk, 2012).

Teaching and  Self- Care

 Self-teaching modules and detailed conditioning training for 
patients  can be found at http://orthoinfo.aaos.org. The cli-
nician  can download specifi c patient information from this 
website to review with the patient. Professional resources 
are also available at this site.

TABLE 40.3 M ajor Muscles of the H ip

 MOVEMENT  MUSCLES

Flexion Rectus  femoris,  iliopsoas, tensor  faciae latae, 
 adductus longus

Extension Gluteus  maximus, hamstrings, adductor  mag-
nus,  vastus lateralus,  vastus intermedius, 
 vastus medialis

Abduction Tensor  faciae latae, gluteus   medius, gluteus 
 minimus

Adduction Adductor  magnus, adductor  longus,  adductor 
brevis,  gracilis

Internal 
rotation

 Piriformis, tensor  faciae latae, gluteus 
 medius, gluteus  minimus

External 
rotation

 Piriformis, gluteus  maximus, gluteus  minimus

 Source:    Gubanich (2010, p. 518).

TABLE 40.2 E mergency Situations That M ay Be Enc ountered in a P atient With Joint Trauma

 DISORDER  POTENTIAL  PROBLEM DIAGNOSTIC  STUDIES  USUAL  TREATMENT

 Pulseless extremity Severed artery Angiography Surgical repair

Compartment syndrome Measure compartment pressure  Fasciotomy

Change in level of consciousness or 
decreased  neurologic function

Compression  CT scan; possibly 
electromyography

Surgical decompression

Dislocation of a major joint Radiography Closed (preferred) or open 
reduction of the joint

 referral Poi nts and Cli nical Warnings

Sometimes the initial evaluation of a joint injury 
should not be done in an outpatient or offi ce setting. 
Table 40.2 provides information regarding emergency 
 care of potentially serious complications of  articulation 
 injuries. The problems listed  can result in permanent 
disability if they are not recognized and treated as 
quickly as possible. Any patient with these signs should 
be referred to an emergency room for immediate 
orthopedic consultation. Always follow the   ABCs (  air-
way–breathing–circulation) and manage those fi rst.

http://www.innerbody.com/image/skel15.html
http://orthoinfo.aaos.org
http://www.innerbody.com/image/skel15.html
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 n Posterior hip pain is frequently caused by sacral or 
ischial fractures, gluteal muscle strains, ischial bur-
sitis, osteoarthritis, radiculopathies, and tumors. 
Posterior pain can often radiate from structures such 
as the rectum, pelvis, and lower back.

 n Lateral hip pain is usually the result of iliotibial tendi-
nitis, trochanteric bursitis, radiculopathies, and femo-
ral fractures just superior and inferior to the greater 
trochanter.

Once the location of the pain is clear, the next task 
is to determine the character of the pain. Pain made 
worse by activity and better with rest is often seen with 
muscle strains, tendinitis, bursitis, and osteoarthritis. 
Paresthesias suggest a radiculopathy. Sharp pains with 
sudden onset associated with even minor trauma may be 
a fracture, especially in the older patient. In the patient 
who reports a fever and associated hip pain, septic arthri-
tis must be ruled out. Other components in the history 
relevant to the evaluation of hip pain are history of past 
trauma, previous joint pains, medication use, sexual his-
tory, intravenous drug use, and significant medical or 
surgical problems.

With the history completed, the physical examination 
is conducted to determine the extent of disability and to 
 gently reproduce the patient’s pain. Inspection for ery-
thema, edema, limb length discrepancies, the ability to 
arise from a chair, and observation of gait for a limp must 
be completed. This is followed by palpation of the painful 
area for increased warmth, point tenderness over a par-
ticular bursa or muscle insertion point, bony deformity, 
muscle spasm, or inguinal adenopathy. Helpful maneuvers 

from pelvic infections, renal stones) tend to cut across the 
age spectrum. Athletic patients are at increased risk of over-
use problems, which often manifest as bursitis or tendinitis.

Common causes of hip pain are outlined in Table 40.4.

Diagnostic Criteria

Diagnostic criteria vary based on the specific etiology of the 
pain; most important for a correct diagnosis is a good history 
and physical examination, with judicious use of adjunctive 
tests. The complexity of the hip prevents the identification 
or development of a routine workup for hip pain.

History and Physical Examination

Patients with hip pain are often unclear in their description 
of the pain: back pain, flank pain, and upper-thigh prob-
lems are often described as hip pain. The key to the his-
tory is to determine the location and patterns of radiation 
of pain. Narrowing the differential by attributing the pain’s 
origin to one of three areas (the lateral hip, the anterior hip, 
or the posterior hip) is helpful. Each area is listed here with 
probable causes of pain in the area:

 n Anterior hip pain is most likely the result of hernias, 
iliopectineal bursitis, fractures of the femoral neck, 
septic arthritis, crystal-induced arthritis, and avascu-
lar necrosis. These should be considered based on the 
demographic characteristics of the patient. Other con-
siderations for anterior pain include iliopsoas bursitis, 
inguinal adenopathy, lupus, osteomyelitis, and adduc-
tor muscle strains.

TABLE 40.4 Common Causes of Hip Pain

LOCATION OVERUSE/TRAUMATIC INJURY NONTRAUMATIC INJURY

Anterior hip Fracture of the proximal femur Osteoarthritis

Stress fracture Rheumatoid arthritis/gout/pseudogout

Dislocation of the femur Septic joint

Iliopsoas bursitis Piriformis syndrome

Hip flexor strain/tendinitis Avascular necrosis of the femoral head

Labral tears Hernia

Posterior hip Referred pain from spine/radiculopathies Spinal stenosis

Extensor or rotator muscle strain

Ischial bursitis

Lateral hip Greater trochanteric bursitis Meralgia paresthetica

Iliotibial band syndrome

Source: Bruner-Welch (2013); Margo, Drezner, and Motzkin (2003); Tibor and Sekiya (2008); Wang et al. (2001a; 2001b).
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Table 40.6 provides an overview of imaging and labora-
tory tests.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

For minor problems such as muscle strain, bursitis, tendini-
tis, gout, pseudogout, and acute exacerbations of arthritis, 
rest, warm soaks, protective devices (e.g., pads, splints), and 
NSAIDs are often sufficient.

Teaching and Self-Care

Patients with problems such as tendinitis and bursitis can 
often be taught to modify athletic activities in a way that 
reduces the risk of recurrence. Underlying factors contrib-
uting to injury should be assessed. Treatment of alcohol-
ism may prevent the occurrence of falls; alcoholism is also 
a risk factor for avascular necrosis. The incidence of hip 
fractures can be reduced in the elderly by exercise programs 
that increase muscle strength and coordination. Elimination 
of potentially hazardous obstacles (e.g., floor rugs, toys, and 
stairs without banisters) can also help eliminate fractures. 
Formal fall-prevention measures should be instituted with 
the cooperation of the patient’s family or roommates.

include assessing range of motion, checking deep tendon 
reflexes and muscle strength, and the straight leg raise 
test to check for referred pain. By careful reference to the 
underlying anatomic structures, the etiology of the pain 
can often be determined. Special maneuvers to examine the 
hip are described in Table 40.5.

Diagnostic Studies

Test selection is based solely on the active differential diag-
nosis after the history and physical examination. The most 
common tests ordered are x-rays. Although not needed 
for mild or self-limiting conditions, x-rays can be helpful 
in fractures, infections, changes associated with arthritis, 
and cancers. If the diagnosis of septic or crystal-induced 
arthritis is entertained, it is mandatory to aspirate the 
joint. Bone scans for occult fractures or chronic osteomy-
elitis may be ordered if needed. Blood work may include 
rheumatoid factor, human leukocyte antigen (HLA) typ-
ing, anti-streptolysin O (ASLO) titers, Lyme titers, rapid 
plasma reagin (RPR), complete blood count, antinuclear 
antibody (ANA), and blood cultures. Computed tomog-
raphy or magnetic resonance imaging may also be needed 
if more routine studies are uninformative or to delineate 
a soft-tissue or bony abnormality detected on plain x-ray. 

TABLE 40.5 Special Maneuvers to Examine the Hip

TEST VIDEO DEMONSTRATION SITE RESULT/ACCURACY
POSSIBLE 
DIAGNOSIS

FABER www.youtube.com/
watch?v=ZdE_0VNPjkw

Pain is reproduced in or ROM is limited in the 
affected hip

81% sensitivity; 25% specificity
Likelihood ratio: positive 1.1; negative 0.72

Sacroiliac 
involvement

FADIR www.youtube.com/
watch?v=ZdE_0VNPjkw

Pain elicited with pressure on the flexed hip
99% sensitivity; 25% specificity
Likelihood ratio: positive 1; negative 0.2

Acetabular 
involvement

Straight leg 
raise

www.youtube.com/
watch?v=46GQU-a6GkM

Sharp pain radiating from the lower back, down 
the leg

Lumbar 
radiculopathy

Thomas www.youtube.com/watch?v=q4MFh4aF Contralateral leg/hip elevates off the examina-
tion table

89% sensitivity; 92% specificity
Likelihood ratio: positive 11.1; negative 0.12

Flexion 
contractures

Leg length www.youtube.com/
watch?v=Md-j1SN5Ngw

Positive test is >1 cm difference between the 
two legs

Leg length 
discrepancy

Patella-pubic 
percussion

www.youtube.com/
watch?v=YOSdvmGLi5k

Auscultate the patella while percussing the hip
94% sensitivity; 94% specificity
Likelihood ratio: positive 20.4; negative 0.06

Femoral neck 
and proximal 
femur 
fractures

Source: Gubanich (2010, p. 521); Reiman, Goode, Hegedus, Cook, and Wright (2012).

http://www.youtube.com/watch?v=ZdE_0VNPjkw
http://www.youtube.com/watch?v=ZdE_0VNPjkw
http://www.youtube.com/watch?v=Md-j1SN5Ngw
http://www.youtube.com/watch?v=YOSdvmGLi5k
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 n Video resources:
 l Ankle exam:  Videos: www/youtube.com/watch?v=
 QiSm8rz2cmo

 l Hip anatomy:  Video: www.youtube.com/watch?v=
 ZWcdMj8wRos

 l Hip exam:  Video: www/youtube.com/watch?v=
 iTfDvFCPZ_w

 n COMMUNITY RESOURCES

 n   OrthoInfo: www.orthoinfo.org: Sponsored by the 
 American Academy of  Orthopedic Surgeons, it has 
many excellent resources regarding musculoskel-
etal conditions,  injuries, treatment, and prevention. 
Some of their information on  ankle and  hip articu-
lation is directly cited in this  chapter. Also, for the 
professional audience, they offer    CME credits at 
a reasonable cost. Their website is extensive and 
includes patient information handouts

 n General Anatomy and   Physiology Resource:
 l Inner Body:  www. innerbody.com: Hundreds of 
interactive anatomy pictures and descriptions of 
thousands of objects in the body,   InnerBody.com 
will help you discover  what you want to know 
about human anatomy

TABLE 40.6 U seful Imaging and L  aboratory Tests

 WORKING   DIAGNOSIS  X-RAY ULTRASOUND
 BONE 
 SCAN  CT   MRI  LAB  TESTS

Osteoarthritis *

Trauma/ hip fracture * ∆ ∆

Infl ammatory arthritis ∆   CBC,    ESR/  CRP

Osteoporosis * * ∆   DExA scan

 Soft-tissue injury * * ∆

Stress  fracture * ∆ ∆

Tumor * ∆

 Avascular necrosis * ∆

Septic joint * ∆ ∆ ∆ Joint aspirate,    CBC, 
   ESR/  CRP

Muscle strain

   CBC,   complete blood count;   CRP,   C-reactive protein ;    DEXA,   dual-energy  x-ray  absorptiometry;    ESR,  erythrocyte sedimentation rate.

* Best initial test.

∆ F urther information needed.

S  ource: E   rpelding (2004); M  argo et al. (2003), W ang et al. (2001b); Y oung et al. (2007).

 referral Poi nts and Cli nical Warnings

In serious conditions such as fractures, septic joints, 
 avascular necrosis, or  neoplasms, hospitalization, 
specialty consultation, and  comanagement may be 
indicated.

Clinical Pearls
 n Mechanism of injury provides important insights 

into the magnitude of the forces involved and the 
likelihood of signifi cant injury.

 n Examine the presenting joint as soon as feasible: 
As time progresses, edema, muscle spasm, pain, 
and joint effusion make the accurate elicitation of 
physical fi ndings more diffi cult.

 n The   ATFL is the  one ligament most often injured 
when the  ankle is suddenly inverted, typically 
(85% of the time) while in plantar fl exion.

 n The provider should inspect the  foot and  ankle for 
edema and  ecchymosis: The rapidity and extent of 
these conditions are helpful clues in judging the 
extent of injury.

 n  SER  injuries represent (40%–70% of the time) a 
high risk for  ankle  fracture.

http://www.youtube.com/watch?v=ZWcdMj8wRos
http://www.orthoinfo.org
http://www.innerbody.com
http://www.youtube.com/watch?v=ZWcdMj8wRos
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EDITOR’S NOTE
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  Cumulative Trauma Disorder
Stephen A. Ferrara,   DNP,  RN,   FNP-BC,   FAANP

Cumulative trauma disorder (   CTD) and repetitive strain 
injury are collective terms for a range of  soft-tissue inju-
ries and conditions that primarily involve tendons, tendon 
sheaths,  muscles, or nerves, and are characterized by dis-
comfort,  paresthesia, numbness, weakness, impairment, 
or persistent pain in the joints,  muscles, tendons, and 
other soft tissues, with or without physical manifestations. 
Although they have been described in the literature since the 
1700s,   CTDs have received increased attention because of 
changes in occupational and recreational activities, as well 
as advances in the fi eld of ergonomics. The legal profession 
and issues of workers’ compensation have also been driving 
factors in this resurgence. Although  CTDs can also involve 
the lower extremities, such as the patellar and  Achilles ten-
dons, this  chapter focuses on the common  CTDs of the 
  upper extremity that a primary care provider is likely to 
encounter.

Many common daily activities at home, at  work, and 
in the community require functional  upper extremities. The 
 upper extremities are used to perform basic activities such 
as dressing and eating, to communicate with others through 
gesturing and writing, to operate machinery and recre-
ational equipment, and to meet the many demands inherent 
in a tactile world. When the   upper extremity cannot func-
tion as desired because of pain, weakness, numbness, or 
 paresthesias, problems occur. Concerns may arise regarding 
ability to meet demands at home, at  work, and in social or 
recreational situations. Given the impact that  upper-extrem-
ity dysfunction can have, thorough evaluation, proper diag-
nosis, and adequate treatment are essential.

nn ANATOMY,   PHYSIOLOGY,  AND PATHOLOGY

Anatomy and   Physiology

The provider needs a working knowledge of the bones, 
 muscles, tendons, nerves, and vessels of the   upper extremity, 
neck, and back ( Figures 41.1–41.4). The  hand is innervated 
by the median,  ulnar, and radial nerves. Each nerve passes 
through a muscle in the forearm, and each passes through 

potential points of entrapment. These nerves are involved in 
the control of the wrists, fi ngers, and thumbs. The sensory 
branches of the nerves are depicted in  Figure 41.5.

Pathology

Although the etiology of   CTDs remains controversial, two 
distinct views are emerging. One perspective is that   CTDs 
are the result of a  musculotendinous injury caused by force, 
repetition, abnormal postures, and vibrations over  time. 
The second perspective is that  workplace psychosocial fac-
tors account for conditions identifi ed as   CTDs  ( National 
Research Council &  Institute of  Medicine, 2001). No single 
explanation for the diversity of disorders and the multipli-
city of symptoms has been identifi ed, but there is consensus 
that these disorders develop gradually and are not the result 
of a single episode of trauma (  Armstrong,  Fine,  Goldstein, 
  Lifshitz, &  Silverstein, 1987a;   Higgs,  Edwards,  Seaton, 
 Feely, &  Young, 1993;   Mackinnon &  Novak, 1994;     Putz-
Anderson, 1988).

nn PHYSIOLOGICAL PERSPECTIVE

Three hypotheses, either in isolation or in combination, 
support the perspective that   CTDs are a result of a  muscu-
lotendinous injury (  Mackinnon &  Novak, 1994). The fi rst 
hypothesis purports that muscle and  tendon overuse is the 
primary etiology of   CTDs. The second hypothesis maintains 
that there is a  neurogenic origin to   CTDs. The third hypoth-
esis is based on an integration of  neuropathic compression, 
  myofascial pain, and  muscle imbalance. A summary of each 
is provided here.

Muscle and  Tendon Overuse

The premise behind the fi rst hypothesis is that pain  results 
directly from an overused muscle or as a result of patho-
logical changes that occur in the muscle fi bers of over-
used  muscles. With repetitive motion, there is reduced 
relaxation and increased tension in these tissues, reducing 
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essential blood supply. This can lead to a rapid rate of 
wear and tear, with a greatly reduced ability to repair. 
Over  time, a cumulative overload  results in infl ammation, 
edema, compression,  ischemia, tearing, and fi brosis of 
affected tissues.

When  muscles hold  their contraction at more than 
about 15% to 20% of  their maximal capability, they 
pull on  their tendons and  compress  their joints, which 
decrease the blood supply to the tissues (  Hebert, 1993). 
This can result in tissue ischemia and delayed dissipa-
tion of metabolites, causing irritation and inflamma-
tion. Additionally, overstrain of the  muscles can cause 
 microtears at the  tendinous insertions; this leads to less 
diffusion, which  causes a relative ischemia and subse-
quent inflammation at the tendon insertion. This  results 
in mechanical attrition, a thickening of the tendon with 
irregular surfaces, and further abrasions and tearing 
(   Childre &   Winzeler, 1995). When there is insufficient 
 time between episodes of heavy usage for a tissue to 
recover or repair itself,    CTD can occur (  Frederick, 1992; 
  Hebert, 1993).

When a muscle or tendon unit is repeatedly tensed, the 
end result can be  tendinosis (  Khan,  Cook,   Kannus,   Maffulli, 
&  Bonar, 2002;   Maffulli,  Khan, &   Puddu, 1998). The term 
 tendinitis has traditionally been used to describe this con-
dition, which was believed to be predominantly infl amma-
tory in nature. However,  histological   examination of these 
tissues reveals minimal infl ammation (  Khan,  Cook,  Bonar, 
 Harcourt, &   Astrom, 1999). Tendons have both a biome-
chanical and a physiological response to stressors. Tendons 
function as mechanical links that transmit forces, stabilize 
movements, and move the  kinematic chains of the extremi-
ties. Consequently, tendons are subjected to tensile stresses 
by the muscle and to compressive and shearing stresses from 
adjacent bones and ligaments. Tendons respond mechani-
cally to these stresses; if the stresses exceed a certain point, 
the tendons can become deformed. Normal tendon structure 
can be disrupted in response to three stressors: tension, com-
pression, and abrasion secondary to friction (  Gross, 1992). 
Mechanisms of injury may involve stressors that are too 
high in magnitude, too frequent in repetition, or both. Local 
mechanical stresses can also irritate tendons via excessive 
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force or high frequency of physical contact between soft tis-
sues and an object or tool in the   work environment.

Tendons also respond physiologically to stressors. 
Physiological  responses include metabolic, circulatory, and 
adaptive changes in the accessory tissues,  synovial and mes-
enteric membranes, and adjacent ligaments. The changes 
are likely to be related to the occlusion of blood fl ow and 
the subsequent deprivation of nutrients that can occur with 
compression of a tendon against adjacent surfaces, thick-
ening of tendon sheaths, or increased diffusion distances 
because of thickened sheaths (   Manske,  Ogata, &   Lesker, 
1985). Therefore, chronic degenerative changes in tendon 

structure refl ect scarring and/or a failed healing response 
rather than infl ammation processes.

A typical infl ammatory response is seen, however, with 
ruptures of the tendon (   Legerlotz,  Jones,  Screen, &  Riley, 
2012). These tendon ruptures may be micro, partial, or 
complete. The tendon area will swell and feel warm, tender, 
and painful. Movement is limited as a result of increased 
muscle tension and muscle spasm. If this occurs repeat-
edly, the frequent episodes of acute infl ammation may 
prompt the formation of extraneous fi brous tissue, which is 
largely responsible for establishing a permanent or chronic 
condition.
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Compression Neuropathy

A second hypothesis points to a  neurogenic origin for   CTDs, 
targeting multilevel compression neuropathy as the pri-
mary etiology. The mechanism by which acute compression 
affects the peripheral nerve is not completely understood, 
but is thought to involve both ischemic and mechanical 
factors. Nerve entrapment syndromes result from repeated 
or sustained compression of a peripheral nerve between 
ligaments or constricted anatomic structures. In addition 
to external compression, nerve entrapment may also be 
caused, aggravated, or precipitated by posture (  Mackinnon 
&  Novak, 1994).

It is proposed that the hypoxia from compression of 
the blood supply by  muscles and tendons leads to prob-
lems with the nerves (  Mackinnon &  Novak, 1994;    Ranney, 
1993). With compression of a nerve, there is obstruction of 
venous return.

The increased venous pressure  results in slowed circula-
tion in the nerve complex and dilatation of the small vessels 
and capillaries within the nerve segment. There is edema, 
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proliferation of fi broblasts, and scarring in the nerve seg-
ment, which compress the nerve (   Childre &   Winzeler, 1995).

Critics of this hypothesis raise concerns regarding lack 
of an explanation for the etiology of the muscular compo-
nent seen with   CTDs.

 Neuropathic Compression,   Myofascial Pain, 
and  Muscle Imbalance

The third hypothesis is an integration of the existing 
hypotheses relating to  neuropathic compression and   myo-
fascial pain, with the addition of  muscle imbalance (  Higgs 
&  Mackinnon, 1995;   Mackinnon &  Novak, 1994). The 
basic tenet of this hypothesis is that prolonged and frequent 
assumption of abnormal postures, positions, or movements 
of the head, neck, and   upper extremity has two major infl u-
ences on the body. First, specifi c extremity positions cause 
increased pressure around certain nerves and, if encoun-
tered frequently and for long periods, will eventually result 
in chronic nerve compression. Both chronic tension and 
direct mechanical compression decrease blood fl ow to the 

nerve, producing fi brosis in and around the nerve; this in 
turn inhibits full excursion during normal extremity move-
ment. In addition, placing the nerve on stretch will cause 
increased tension within the nerve, provoking symptoms 
from both sensory and motor fi bers. Nerve compression at 
one point along the nerve may cause both distal and proxi-
mal sites to be less tolerant of the effects of compression. 
Chronic nerve compression is thought to be progressive 
unless specifi c interventions are initiated.

Second, abnormal postures can result in a set of  muscles 
being maintained and used in shortened positions, which 
can lead to  muscle imbalance.  Underuse of some  muscles 
subsequently leads to a weak set of  muscles; this ultimately 
 results in a compensatory overuse of a second set of  muscles, 
and a cycle of  muscle imbalance will be established. The 
 muscles maintained and used in shortened positions become 
tight and painful, especially when stretched. Some  muscles 
secondarily  compress neurovascular structures when in a 
tightened position. It is this  self-perpetuating cycle of tight 
 muscles becoming tighter and weak  muscles becoming 
weaker that explains why rest alone will not relieve all the 
symptoms of   CTDs (  Mackinnon &  Novak, 1994).

Supraclavicular nerves
(from cervical plexus)

Axillary nerve
Superior lateral
brachial
cutaneous n.

Radial nerve
Inferior lateral
brachial cutaneous n.

Lateral
antebrachial
cutaneous
nerve
(termination
of musculo-
cutaneous n.)

Radial nerve
Superficial
branch

Median nerve
Palmar branch
and palmar
digital branches

Palmar
branch

Palmar
digital
branches

Ulnar nerve

Medial antebrachial
cutaneous nerve

Intercostobrachial nerve
and medial brachial

cutaneous nerve

Dorsal branch and
dorsal digital
branches

Proper palmar
digital branches

Median nerve
Proper palmar
digital branches

Radial nerve
Superficial
branch and
dorsal digital 
branches

Lateral antebrachial
cutaneous nerve
(termination
of musculo-
cutaneous n.)

Radial nerve
Posterior
antebrachial
cutaneous
branch

Radial nerve
Inferior lateral
brachial cutaneous n.

Radial nerve
Posterior brachial
cutaneous n.

Axillary nerve
Superior lateral
brachial
cutaneous n.

Supraclavicular nerves
(from cervical plexus)

FIGU  RE 41.5

Cutan  eous innervation 
of the upper  limb.



CHAPTER 41: Cumulative Trauma Disorder      623

nn NONPHYSIOLOGICAL PERSPECTIVE

The second perspective on CTDs is denial of their very 
existence. Proponents of this explanation (Ferguson, 1987; 
Hadler, 1990; Lam, 1995; Ranney, 1993; Weiland, 1996) 
believe that CTDs are not primarily physiological in nature 
but rather are based on psychosocial and sociopolitical fac-
tors. As such, they suggest that CTDs are a reflection of 
modern society without clearly identifiable pathology. The 
difficulty in the objective determination of the work related-
ness of CTDs and the frequently associated financial com-
pensation factor add to the difficulty of accepting CTD as 
a diagnosis. For the most part, supporters of this perspec-
tive recommend that syndromic titles such as CTD be aban-
doned in favor of clearly definable and diagnosable entities 
with a known histological appearance and etiology.

Although there are different perspectives on the caus-
ative factors of CTDs, all but the psychosocial theory 
accept that both biomechanical and physiological factors 
are involved. Most would agree that repeated or sustained 
exertion, in combination with certain postures, causes, pre-
cipitates, or aggravates chronic upper-extremity tendon 
and nerve disorders. Additional contributing factors may 
include the force used in performing movements, increased 
muscle tension associated with mental stress, and factors 
external to the person (e.g., faulty workstation, equipment, 
task design, and maintenance of equipment).

nn EPIDEMIOLOGY

The overall incidence and prevalence of CTDs, as well as 
the distribution and determinants, are difficult to ascertain. 
No definition of CTD has been agreed on. Use of such a 
broad term does not specify the exact anatomical or patho-
logical involvement. This creates difficulty when the pro-
vider is pressed to determine an etiology and recommend 
a treatment plan. To complicate matters, several terms are 
used synonymously with CTD, including repetitive strain 
injuries, overuse syndromes, work-related musculoskeletal 
disorders, and repetitive motion injuries. For consistency, 
the term CTD is used throughout this chapter.

In addition to variations in diagnostic terminology and 
criteria, differences in attitudes of health care providers 
about reporting CTDs contribute to the inadequacies of 
the epidemiologic data. Many of the published data involve 
occupation-related CTDs, but occurrence can also be related 
to intrinsic factors of the person and recreational activities. 
The epidemiologic literature also separates clinically well-
defined disorders such as tendinopathy, tendinosis, and car-
pal tunnel syndrome from the nonspecific diagnoses referred 
to as CTDs (Maffulli et al., 1998).

The incidence rates for CTDs in the U.S. workplace 
was 38 cases per 10,000 full-time workers in 2012, and 
CTDs accounted for 34% of all workplace injuries requir-
ing time away from work (U.S. Department of Labor, 

2013). Given the inconsistencies in reporting and the 
occurrence of CTDs that are not work related, these data 
are useful for interpreting trends and identifying high-risk 
industries.

The prevalence of upper-extremity CTDs depends on 
the occupation studied, the risk factors present, and the 
specific body part studied. The prevalence of CTDs may be 
related to ergonomic factors. The following six occupations 
accounted for more than 25% of reported CTDs: laborers 
and freight, stock, and material movers; nursing assistants; 
janitors and cleaners; heavy and tractor–trailer truck driv-
ers; registered nurses; and maintenance and repair workers 
(U.S. Department of Labor, 2013). However, the reporting of 
CTDs is inconsistent, and there may be other industries with 
high occurrences.

Many factors, both occupational and nonoccupational, 
have been reported to cause, precipitate, or aggravate 
conditions categorized as CTDs. The specific contribu-
tion of occupational and nonoccupational factors has not 
been determined. Occupational factors include repetitive 
motion, forceful exertions, mechanical insult, sustained 
and awkward postures, and frequent exposure to low-fre-
quency vibrations and cold temperatures, as well as lack 
of training and experience, poor workstation design, and 
inappropriate tools. The association of job demand and 
workplace psychosocial factors should also be considered. 
Factors that have the most consistent association include 
high workloads, perceived time pressure, work pressure, 
high workload variability, poor work content, and monot-
onous work (Hales & Bernard, 1996). Examples of nonoc-
cupational factors thought to contribute to CTDs include 
congenital defects, use of birth-control pills, pregnancy, 
chronic disease, recreational factors, and use of the anti-
biotic fluoroquinolone (Armstrong et al., 1987a; Hebert, 
1993; Kroemer, 1992; Putz-Anderson, 1988; Stephenson, 
Wu, Cortes, & Rochon, 2013). Few epidemiologic data 
are available to determine how age relates to CTDs; the 
influence of age and gender on the susceptibility to CTDs 
is controversial.

nn DIAGNOSTIC CRITERIA

CTDs include a variety of familiar clinical entities, such as 
tenosynovitis, tendinosis/tendinitis, epicondylitis, trigger fin-
ger, and carpal tunnel syndrome, as well as vague complaints 
of pain. Assessment and management of these familiar condi-
tions are better understood in contrast to the more challenging 
and often perplexing disorders associated with compressive 
neuropathies and nonspecific complaints of pain. The major 
problem in assessing and managing CTDs occurs when par-
esthesias are accompanied by ambiguous complaints, such as 
pain in the entire upper extremity, neck, back, subscapular 
area, and shoulder (Higgs & Mackinnon, 1995).

Diagnosis is based on a careful history, physical exami-
nation, and the exclusion of other well-described entities. 
There are no specific pathological or radiological features 
to support a diagnosis of CTD, and definitive diagnostic 
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criteria have not been established. There is, however, a dis-
tinct history that is suggestive of CTD:

nn Symptoms appear gradually.
nn Symptoms worsen over weeks, months, or even years.
nn Initially, the symptoms may subside with rest, but as time 
goes on, symptoms worsen and are no longer relieved 
with rest (Armstrong et al., 1987a; Higgs et al., 1993; 
Mackinnon & Novak, 1994; Putz-Anderson, 1988).

Subjective and objective signs and symptoms consistent 
with the diagnosis of CTD include:

nn Soft-tissue swelling and muscle atrophy
nn Pain and tenderness
nn Decreased range of motion
nn Loss of grip strength
nn Reproduction of paresthesia and numbness by pro-
vocative maneuvers

nn Decline in work performance
nn Functional impairment
nn Fatigue

nn Sensory changes (Browne, Nolan, & Faithfull, 1984; 
Isernhagen, 1992; Millender, Tromanhauser, & 
Gaynor, 1996; Putz-Anderson, 1988).

One of the difficulties in evaluating these disorders is trying 
to establish a diagnosis in the absence of objective physical 
findings or confirmatory diagnostic imaging or laboratory 
data. For the most part, authorities advocate using the diag-
nostic label that is most specific to the presenting condition 
(e.g., de Quervain’s tenosynovitis), reserving CTD for situ-
ations that do not meet the criteria of other known clinical 
entities (Millender et al., 1996) but contain the signs and 
symptoms described here.

nn HISTORY AND PHYSICAL EXAMINATION

Early diagnosis and prompt treatment require adequate 
assessment. Key aspects of the history and physical exami-
nation are delineated in Table 41.1.

EXAMINATION FINDINGS

Inspection

note skin turgor, color, swelling, wrinkles, scars, 
atrophy, contractures, masses, obvious deformity, 
symmetry, arm length discrepancies, and posture

nn  Swelling and erythema are indicative of inflammation, often seen with tendinitis.
nn Atrophy is suggestive of nerve denervation or muscle imbalance.
nn  Asymmetry and arm length discrepancy are suggestive of muscle imbalance and guarding.
nn  Specific abnormalities associated with upper-extremity compressive neuropathies 
include a poked-forward position of the chin, flexed position of the neck, sloping of 
the shoulders indicating internal rotation, and a forward-flexed position.

nn  if the palms face posteriorly when the arms are held by the side, suspect pronator 
teres tightness in the forearm and internal rotation of the shoulders.

Palpation

Assess skin temperature, moisture, and areas of 
tenderness

nn Warmth and tenderness are indicative of inflammation.
nn  Localized tenderness over a tendon, while the adjacent bone and ligaments are 
nontender, is suggestive of tendinitis.

Range of Motion

Passive, active, resisted nn  Localized pain with resisted muscle contraction is suggestive of a significant muscle 
strain.

Assess flexion, extension, hyperextension, opposi-
tion, abduction, adduction, supination, pronation, 
ulnar deviation, radial deviation, and internal 
and external rotation. Compare right and left 
extremities. Determine joint stability and presence 
of crepitation. Assess for muscle tenderness by 
assessing pain with resisted activity.

nn  Pain with active or passive tendon movement through the sheath indicates 
tenosynovitis.

nn Pain with passive stretching of the affected tendon is suggestive of tendinitis.
nn  Pain over a tendon with contraction of the associated muscle against resistance 
indicates tendinitis.

nn Crepitus is indicative of inflammation.
nn  Decreased range of motion from pain is suggestive of inflammation or injury to the 
muscle, tendon, or ligament.

nn  The following altered range of motion and movement patterns are seen with some 
CTDs: Scapulae are in an abducted position, and scapular movement is discoordi-
nated; passive stretching of tight scalene, sternocleidomastoid, and pectoralis minor 
muscles elicits tenderness; chin retraction, which stretches the scalene, sternocleido-
mastoid, and suboccipital muscles, causes discomfort.

nn Decreased strength is consistent with CTD.

TABLE 41.1 Physical Examination of the Upper Extremity

(continued )
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EXAMINATION FINDINGS

Motor Strength

Conduct gross muscle strength testing with right to 
left comparison.

nn Motor complaints vary from aching to weakness to atrophy.

Measurement of grip and pinch strength to establish 
a baseline and subsequently as an indicator of 
improving or worsening condition. Use a grip 
dynamometer and a pinch dynamometer to make 
three successive determinations and calculate per-
centage relative to pretreatment value, if available, 
as well as to value from contralateral hand.

nn Sensory nerve changes may appear earlier than motor impairment.

Sensibility

Assess radial, median, and ulnar nerve distribution. 
Standard sensory testing includes two-point dis-
crimination and threshold testing of vibration and 
pressure (Table 41.2).

nn  Sensory complaints progress from occasional paresthesia to persistent paresthesia to 
numbness.

nn Decreased sensibility is suggestive of nerve compression or entrapment.

Vascular Status

Assess ulnar, radial, and brachial pulse as appropri-
ate. See Figure 41.9 for Allen test to determine 
patency of the arteries supplying the hand.

nn Decreased or absent pulse indicates a vascular condition.

CTD, cumulative trauma disorder.
Source: American Society for Surgery of the Hand (1990); Higgs and Mackinnon (1995); Messer and Bankers (1995); Ranney (1993); Rempel, Harrison, and 
Barnhard (1992).

Focused History

nn Elicit general information: age; hand dominance; past 
medical, surgical, and injury history; and current 
medications.

nn Identify usual activity level and note any current 
impairment (occupational, recreational, exercise rou-
tine, and activities of daily living).

nn Elicit the location, duration, frequency, intensity, and 
onset of discomfort (pain, swelling, aching, tingling, 
numbness, burning, or stiffness).

nn Determine relieving and exacerbating factors.
nn Assess the impact the condition is having on the per-
son’s life (activities of daily living; family relation-
ships; economic, work, and social situations).

nn Identify existing stressors and current coping techniques.
nn Elicit sleep patterns and sleep positions.

If the condition appears to be related to occupational activi-
ties, include the following:

nn Exposure to occupational risk factors (high force, 
repetitive motions, awkward or sustained position-
ing, local mechanical contact stress, exposure to low-
frequency vibration and cold temperatures)

nn Length of time in current occupation
nn Previous occupations with similar risk factors
nn Relation of symptoms to work; duration of work at a 
particular task before the onset of symptoms

Physical Examination

Examination of the upper extremity includes inspection, pal-
pation, and evaluation of range of motion, motor strength, 
sensibility, neurological function, and vascular status. 
Tables 41.1 and 41.2 outline key aspects of the examina-
tion and interpretation of common findings. Provocative 
tests to elicit specific findings are illustrated in Figures 41.6 
to 41.10.

nn DIAGNOSTIC STUDIES

Diagnostic imaging should be ordered based on the his-
tory and thorough physical examination results. MRI or 
ultrasonography can be used to identify changes in ten-
don appearance, identify microscopic tears, and determine 
if there is involvement of other structures possibly con-
tributing to tendinosis. Because soft tissues are involved, 
radiographs in general are not necessary unless accu-
rate location of the pain is uncertain or if there is a his-
tory of trauma. Electromyography (EMG) is useful for 
diagnosing peripheral nerve entrapment syndromes, 
such as carpal tunnel (Cherniak, Moalli, & Viscolli,  
1996).

TABLE 41.1 Physical Examination of the Upper Extremity (continued)
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  Two-point discrimination: A subjective measure of   cutaneous sensi-
bility. With a blunt instrument, gently apply pressure, beginning at 
6 mm between the two points. increase or decrease to determine 
the distance at which the person can distinguish two points from 
one. Applied pressure should not blanch the skin. Responses are 
recorded with specifi c measurements or as normal, <6 mm; fair, 
6–10 mm; poor, 11–15 mm; protective, one point perceived; and 
anesthetic, no point perceived  ( American Society for  Surgery of 
the  Hand, 1990).

 Tuning fork: A subjective measure of vibration. it can be used on 
each digit to determine a baseline and change in perception of 
vibration.

  Semmes –Weinstin monofi lament test:  An objective measure of 
  cutaneous sensibility involving light  touch to deep pressure test-
ing with monofi laments of increasing force. Standardized nylon 
fi laments of specifi c length and diameter are applied three times 
to  the same spot to ascertain perception. The fi lament design 
controls the force and velocity of application. The standardized 
testing instrument has 20 fi laments, each of a different size. This 
test can be used serially to determine changes in neural status 
or as an initial evaluation of touch threshold in areas of normal 
sensibility and areas of diminution.  Responses are recorded as 
normal, diminished light touch, diminished protective sensation, 
loss of protective sensation, and  untestable based on  responses 
to application of the monofi laments (   Bell- Krotoski, 1995). This 
test is often conducted by an occupational therapist.

TABLE 41.2 S tandard Sensory Testing

F  IGUR  E 41.6

Tinel’  s test consists of a gentle tapping    over the nerve. A 
positive response is pain or paresth esia in the distribution 
of the nerve. A positive response is indicative of 
compression or entrapment of the nerve.

Abductor
pollicis
longus

Extensor pollicis brevis

FI  GURE   41.7

Finkelstein’s test is ulnar devi ation of the hand with  the 
thumb fl ex ed against the palm and the fi ngers fl exed over 
the thumb. A p ositive response is pain at the radial styloid 
due to stretching of the abductor pollicis longus and 
extensor pollicis brevis. A positive response is indicative of 
de Quervain’s tenosynovitis.

FIGURE 41.8

Phalen’s sign involves fl exion of both wrists at 90° with 
the dorsal aspect of the hands held in apposition for 60 
seconds. A positive response is pain or anesthesia in at 
least one fi nger innervat  ed by the med  ian nerve. A positive 
response is suggestive of entrapment of the median nerve.



CHAPTER 41: Cumulative Trauma Disorder      627

nn TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Primary Prevention

Primary prevention of CTDs requires both health promo-
tion and health protection interventions. Health promotion 
interventions have as a goal the achievement and mainte-
nance of strong upper-extremity muscles. Health protection 
interventions focus on the avoidance of known causative 
factors. The acquisition of a CTD occurs over time, and 
thus prevention is an ongoing process.

nn HEALTH PROMOTION AND  
SPECIFIC PROTECTION

General recommendations for health promotion—a healthy 
diet, regular aerobic and strengthening exercises, and 
achievement and maintenance of ideal body weight—are all 
considered beneficial for the prevention of CTDs (Nathan, 
Keniston, Meadows, & Lockwood, 1995). An awareness of 

(1) (2)

(3) (4)

FIGURE 41.9

The Allen test is used to determine 
patency of the arteries supplying 
the hand. It is done as follows: 
(1) Compress the radial and ulnar 
arteries at the wrist; (2) have the 
person make a fist, open and close 
it several times to exsanguinate 
the hand, and then open the hand 
again into a relaxed position, 
avoiding hyperextension;  
(3) release the radial artery only.  
If the entire hand pinks up in color, 
the radial artery is patent with 
good collateral flow into the ulnar 
artery system. Repeat the first two 
steps. (4) Release the ulnar artery 
only. If the entire hand pinks up 
in color, the ulnar artery is patent 
with good collateral flow into the 
radial artery system.

FIGURE 41.10

A positive impingement sign is pain at 90° with resisted 
abduction and normal strength or forcibly forward-
elevating the affected arm while stabilizing the scapula; 
pinching of the supraspinatus tendon between the 
humeral head and the anterior-inferior aspect of the 
acromion.

Source: Neer (1983).
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risk and nonrisk positions for nerve compression and mus-
cle imbalance (Mackinnon & Novak, 1995) would also be 
helpful. The prevention and the resolution of CTDs require 
an all-encompassing approach: CTDs and cumulative life 
experiences cannot be viewed in isolation from each other.

Most of the CTD prevention literature is related to the 
occupational environment. The same principles, however, 
apply regardless of the setting. Recognition of the poten-
tial for injury is the first step, followed by specific strategies 
(outlined later) to minimize the risks associated with both 
occupational and recreational activities.

Systematic analysis of work sites to identify ergonomic 
hazards is an aspect of primary prevention for occupational 
risk factors. A checklist can be used to determine the presence 
of ergonomic risk factors associated with the development 
of upper-extremity CTDs (Keyserling, Stetson, Silverstein, 
& Brouwer, 1992). The checklist should address the pres-
ence of and duration of exposure to the following stressors: 
repetitiveness, local mechanical contact stress, forceful man-
ual exertions, awkward upper-extremity posture, vibration, 
cold temperature, and hand-tool use. It should be regarded 
as an initial screening tool used to increase awareness of 
potential risk factors.

Hebert (1993) suggested the five “Es” of injury elimina-
tion: engineering, education, exposure reduction, exercise, 
and enforcement. Engineering refers to the correction of 
faulty design in work processes, tools, materials, and pro-
cedures to avoid stressful motions or postures. Exposure 
reduction refers to job rotation frequent enough to provide 
effective interruption of stressful job demands and to pro-
vide a variety of movements and posture loads. Education 
refers to the training of managers, supervisors, and workers 
so that they might be motivated to adopt CTD avoidance 
behaviors. Exercise refers to stretching musculoskeletal 

tissues frequently to reduce fatigue and restore circulation. 
Enforcement implies a structure of expectations and respon-
sibility for all involved to carry out their CTD-prevention 
roles. As isolated initiatives, each action has a limited effect. 
However, when all are applied in a coordinated and con-
trolled manner, successful outcomes can be achieved.

The role of the primary care provider is to identify per-
sons at risk and encourage an adequate conditioning pro-
gram, with a focus on the upper extremity. Furthermore, 
provision of information specific to certain postures and 
motions that are thought to be causative factors may be ben-
eficial. Tables 41.3 to 41.5 give specific examples. Persons 
whose job activities include rapid repetitive movements, 
forceful movements, static muscle loading, inappropriate 
body postures, vibrations, and cold should be advised to dis-
cuss ergonomic issues with their supervisor and the occupa-
tional health provider at their place of work (NIOSH, 1997). 
Preventing a problem is much easier than resolving one;

nn Repetitive motion
nn Prolonged or repeated forceful exertion
nn Sustained or awkward positioning
nn Exposure to low-frequency vibration

Source: Higgs and Mackinnon (1995).

nn Keep wrists neutral
nn Supinate forearms
nn Extend elbows
nn Do not elevate or roll shoulders forward
nn Hold neck erect
nn Maintain lordosis of the back

TABLE 41.3 Maintain Nonrisk Positions

Source: Carson (1994).

GOALS ACTIONS RATIONALE

Alleviate shoulder and arm 
fatigue

Minimize reaching above shoulder height.
Avoid reaching above the head.
Keep the elbow close to the body and bent 90° to 110°. Use adjustable chairs 

and workstations.
Avoid sustained applications of force.
Minimize force exerted.
Move parts and tools within easy reach.

Muscle fatigue accelerates 
as the arm extends away 
from the body.

Minimize problems with the 
hand and wrist

Use properly designed tools and equipment that will allow the wrist to be kept 
in a neutral posture while working.

Ensure correct work height. For precision work, the work piece should be 2” to 
4” above elbow height; for light assembly work, the work piece should be 
2” to 4” below elbow height; for heavy work, the work piece should be 4” 
to 5” below elbow height.

Awkward positioning can 
lead to tendinitis, com-
pression of nerves.

Alleviate neck pain Avoid neck extension and flexion.
Tilt or raise the work piece if fine vision is required. Enlarge print of text.
Adjust height of chair or workbench.
Schedule frequent short rest breaks.

Head inclination angles 
greater than 20° to 30° 
lead to fatigue and pain.

TABLE 41.4 Eliminate Awkward Postures
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nn Exposure to cold temperatures
nn Maintenance of the same posture for long periods of 
time

Secondary Prevention

Two factors are critical in developing treatment plans for 
persons with CTDs: first, identifying the specific muscu-
loskeletal problem, and second, determining the degree to 
which the disorder is work related. It is best to describe 
the clinical entity with a straightforward diagnostic label 
whenever possible. An accurate diagnosis allows treatment 
specific to the problem and facilitates evaluation of the 
outcome.

CTDs with a work-related component as part of the 
causality become compounded by the workers’ compen-
sation system or legal system as well as by psychosocial 
issues. The causes of prolonged disabilities are multifacto-
rial and include musculoskeletal, ergonomic, and psychoso-
cial factors. Early recognition and proper management of 
work-related disorders result in more rapid alleviation of 
symptoms (Millender et al., 1996).

A comprehensive approach to the management of 
CTDs requires a thorough assessment of risk factors asso-
ciated with work and recreational activities, in addition to 
person-specific conditions such as pregnancy. Appropriate 
diagnostic labeling is important for the patient, the 
employer, and the provider. A treatment plan that incor-
porates measures to reduce inflammation, manage pain, 
restore strength and flexibility, alleviate symptoms, and 
prevent recurrence is a prudent approach. For work-
related CTDs, communication with all parties involved is 
important, as is appreciation of ergonomic factors. In all 
situations, psychosocial aspects and the effect on function 
should be addressed.

Treatment options for CTDs are generally conserva-
tive and lengthy. The onset of CTDs occurs over time and 
the rehabilitation, likewise, can take several months. Many 
times, the treatment approach requires lifestyle changes 
and incorporation of a regular exercise routine. Stretching 

exercises are often employed to reduce muscle spasm while 
lengthening shortened tendon–muscle units.

Eccentric exercise is emerging as an essential compo-
nent of the treatment of these injuries. Eccentric exercise 
involves carefully applying a load to a lengthening muscle 
(Woodley, Newsham-West, & Baxter, 2007). The amount 
of load is gradually increased under the guidance of a physi-
cal therapist.

If conservative measures are unsuccessful and a defini-
tive etiology can be pinpointed that is amenable to surgi-
cal intervention, surgery should be considered. Otherwise, 
a multidisciplinary approach focusing on physical, ergo-
nomic, and psychological factors is warranted, especially in 
chronic or repeated circumstances.

A general approach to treating CTDs is to rest the 
injured part while maintaining activity in other areas to 
minimize overall deconditioning. Rest may require immo-
bilization of the extremity or simply restricted activity. 
Control localized inflammation with ice, supplemented 
with anti-inflammatory medication where possible. Avoid 
causative factors to prevent recurrence. Involvement of 
an occupational/physical therapist or surgical interven-
tion may be indicated if progress toward healing is not 
occurring. A graded part-time resumption of former 
activities is important to permit conditioning, as is done 
frequently after sports injuries. For patients with a work-
related CTD, treatment should stress ergonomic training, 
focusing on the early symptoms of CTDs, the necessity of 
using proper work methods from an ergonomics perspec-
tive, and the value of reporting early signs and symptoms 
of CTDs so that interventions can be initiated in a timely 
manner (Carson, 1993).

Medications

The role of medications in the treatment of CTDs is limited. 
Acetaminophen may be helpful for short-term pain relief. 
If there is an inflammatory component, anti-inflammatory 
medications may be considered. If oral nonsteroidal anti-
inflammatory medications are selected for this purpose, 
the dosage must be sufficient to provide an anti-inflamma-
tory and not just an analgesic effect. For example, 2,400 
mg/d in 3 or 4 divided doses would be an appropriate oral 
anti-inflammatory dose of ibuprofen for an adult. Topical 
nonsteroidal anti-inflammatory drugs (NSAIDs) have 
shown effectiveness at the site(s) of injury for short-term 
pain control without the gastrointestinal side effects of the 
oral form (Burnham, Gregg, Healy, & Steadward, 1998). 
Consideration should be given to frequency of dosing, con-
current medications, comorbidity, and cost when determin-
ing which drug to recommend.

Corticosteroid injections have value in specific situa-
tions for acute (up to 3 months’ duration) tendon injury. 
Some CTDs, such as tenosynovitis of the thumb and fin-
gers, de Quervain’s tenosynovitis, and lateral epicondylitis, 
initially respond well to judicious corticosteroid injection. 
However, the use of injected corticosteroids for long-term 

Source: Harris and Gianacakes (1994); Isernhagen (1992).

1.  Keep head erect, with the line of vision horizontal with the first 
line of the draft document or screen characters.

2.  Keep shoulders relaxed, upper arms by the side of the trunk, and 
forearm level with the ASDF row of the keyboard.

3.  Keep the wrist straight when the fingers are resting on the ASDF 
row of the keyboard.

4.  Keep the angle of the elbows 90° or greater, with the upper arm 
parallel to the body.

5.  Support the feet, either on the floor or on a footstool with the 
knees at 90°.

6.  Ensure leg room to allow unrestricted movement.
7.  Support the lower back curve with the backrest of the chair.

TABLE 41.5 Safe Positioning for Keyboard Users
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tendinopathies should be avoided because these compounds 
inhibit collagen synthesis, possibly leading to tendon rupture 
(Swain & Kaplan, 1995). Infection and acute local tissue 
trauma are two absolute contraindications to corticosteroid 
injection. The injection must be part of a treatment plan 
that includes rest, a structured exercise program, and close 
follow-up.

We list a number of investigational treatments here, 
though the evidence is largely inconclusive or nonexistent 
to recommend their use (Childress & Beutler, 2013):

nn Autologous blood/platelet-rich plasma injection
nn Laser therapy
nn Topical glyceryltrinitrate
nn Prolotherapy
nn Sclerotherapy
nn Shock-wave therapy
nn Ultrasound therapy

Teaching and Self-Care

Education can help patients assume the responsibility for 
participating fully in their care. Information about both 
prevention and treatment of CTDs is valuable. Ergonomics 
training and knowledge of risk factors would be valuable 
prevention strategies. Once a CTD has been diagnosed, 
treatment should start with patient education, including a 
description of the disorder, an explanation of the muscle and 
nerve abnormalities, and the mechanism by which proximal 
problems may produce peripheral symptoms. Safe positions 
and the positions of the extremity that increase pressure 
around the nerves or potentiate positions of muscle imbal-
ance should be explained. Nonrisk positions include wrists 
in neutral position, forearms supinated, elbows extended, 
shoulders not elevated or rolled forward, neck not flexed, 
and back with an appropriate lordosis (Mackinnon & 
Novak, 1994). The patient must be aware of these postures 
during both work and nonwork activities, as well as their 
relation to sleep patterns.

Education should also include the specific exercises 
necessary to restore muscle balance. A physical thera-
pist can provide the guidance and structure necessary 
to carry out the exercise program on a regular basis. 
Initially, stretches are the mainstay of the program; only 
after achieving a full and pain-free range of motion should 
strengthening exercises be initiated (Mackinnon & Novak,  
1994).

Specific Entities

CTDs encompass conditions involving tendons, tendon 
sheaths, muscles, blood vessels, and nerves. The treatment 
approach depends on the actual tissue or nerve involved. 
Tendinosis/tendinitis, stenosing tenosynovitis, lateral epi-
condylitis, medial epicondylitis, and subacromial impinge-
ment syndrome are some of the common tendon-related 
disorders categorized as CTDs that are likely to be seen 
in a primary care setting. Common upper-extremity nerve 

entrapments categorized as CTDs include carpal tunnel 
syndrome and cubital tunnel syndrome. A common pre-
sentation of a CTD includes nonspecific complaints of 
pain, paresthesia, numbness, and weakness in the upper 
extremities. Assessment and care of each of these entities 
are summarized in the following sections. It is worthwhile 
to determine the effect on function both at work and with 
recreational and daily activities. Attention should also be 
given to pain control, modification of functional impair-
ments, emotional support, and stress management, because 
these injuries are often frustrating and may pose a financial 
difficulty, especially if the patient cannot work.

nn TENDONS

Tendinosis and tendinopathy are terms used to indicate 
chronic pain and thickening of tendon tissue. As previously 
mentioned, the term tendinitis has traditionally been used 
to describe what was largely believed to be inflammatory 
in nature. No matter which tendon is involved, the signs 
and symptoms of tendinosis include pain at rest and with 
particular activities, localized tenderness and swelling in the 
area of the tendon, erythema, and restricted movement of 
the affected joint. Pain is increased by passively stretching 
the affected tendon or contracting the associated muscle 
against resistance. With tendinosis, the provider can expect 
to see a dystrophic, an atrophic, or an overtly inflammatory 
(in the case of tendon rupture) state. Treatment goals are 
to reduce inflammation and pain, regain range of motion, 
strengthen, and return to function. Cold application is use-
ful for acute pain relief and swelling reduction. All treat-
ments should involve the avoidance of activities that would 
result in repetitive loading of the involved tendon until 
symptoms have resolved. Tables 41.6 to 41.9 provide spe-
cific examples.

nn TENDON SHEATHS

Two common presentations of stenosing tenosynovitis 
are trigger finger and de Quervain’s tenosynovitis. Early 
symptoms are tenderness, warmth, and pain, all sugges-
tive of inflammation. Pain occurs when the tendon moves 
through the sheath. Specific examples are given in Tables 
41.10 and 41.11.

nn NERVES

Nerve entrapment syndromes result from compression of a 
peripheral nerve between ligaments or constricted anatomic 
structures. Symptoms vary depending on the nerve involved 
but in general include pain, numbness, tingling, cramp-
ing, and swelling. Tables 41.12 to 41.14 provide specific 
examples.
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Work Relatedness

 Musculoskeletal disorders are considered to be   work related 
when the   work environment and the performance of  work 
contribute signifi cantly to  their development  ( World  Health 
Organization, 1995). Occupations that involve forceful 
exertion, repetitive motions, sustained and awkward pos-
tures, and possibly exposure to   low-frequency vibration and 
cold temperatures have been identifi ed as risk factors for 

 Medial  epicondylitis represents a chronic tendinosis rather than an 
infl ammatory process of the common fl exor origin of the fl exor 
 muscles of the forearm.

PRESENTATION

nn Burning and tenderness on the fl exor aspect of the forearm

EVALUATION

nn  Point tenderness over the medial  epicondyle (may be worse 1–2 
cm distal and slightly anterior to the medial  epicondyle)

nn increased pain with resisted  pronation
nn increased pain with resisted wrist fl exion
nn increased pain when lifting objects with the wrists  supinated

TREATMENT CONSIDERATIONS

nn  Eliminate all activities that reproduce symptoms, and avoid wrist 
fl exion and forearm  supination.

nn  Recommend local ice treatment with an ice-cup massage over 
the lateral  epicondyle for 3 minutes several times daily. An 
alternative would be application of a cold pack for 30 minutes 
three times daily.

nn initiate  anti-infl ammatory medication as appropriate.
nn  if pain is severe, start range-of-motion exercises with pendulum 
exercises until comfortable.

nn  Begin elbow extension and fl exion, forearm  pronation and  supi-
nation, and wrist fl exion and extension. These should all be done 
as slow active range of motion, with a passive terminal stretch 
held for at least 5 seconds each repetition. Work toward 2 sets of 
up to 20 repetitions in each plane 3 times daily.

nn  Once range of motion is  pain free, begin resisted exercises. A 
physical therapist can help patients learn to do these indepen-
dently, which is important so that they can  work toward 2 sets of 
15 repetitions once or twice daily.

nn  Begin  work on grip strength with a soft ball and  work up to 
  Theraputty™ and racquetball squeezes three to fi ve times daily, 
working up to 50 repetitions. Exercises should be done at a 
  sub-fatigue level until they have been done asymptomatically for 
4–8 weeks, after which point patient can work up to fatigue of 
the muscles.

nn  if little progress is being made, consideration should be given to 
a corticosteroid injection.

nn Use of a counterforce brace or a forearm band may be benefi cial.
nn  if symptoms continue (beyond 6 months) and pain is incapacitat-
ing, surgical intervention may be necessary.

nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate.

TABLE 41.7 M edial E picondylitis (G olfer’s Elbow)

 Source:   Gellman (1992 );   Kraay (1994 );  Thomas et al. (1995).

 Lateral  epicondylitis represents a chronic tendinosis rather than 
an infl ammatory process of the common extensor origin of the 
extensor  muscles of the forearm.

PRESENTATION

nn  Aching and deep tenderness on the extensor aspect of the forearm

EVALUATION

nn Point tenderness over the lateral  epicondyle
nn increased pain with resisted wrist extension
nn  increased pain with resisted  supination with the wrist in extension
nn increased pain with radial deviation

TREATMENT CONSIDERATIONS

nn  Eliminate all activities that reproduce symptoms, and avoid wrist 
extension and forearm  pronation.

nn  Recommend local ice treatment with an ice cup massage over 
the lateral  epicondyle for 3 minutes several times daily. An 
alternative would be application of a cold pack for 30 minutes 
three times daily.

nn initiate  anti-infl ammatory medication as appropriate.
nn  if pain is severe, start range-of-motion exercises with pendulum 
exercises until comfortable.

nn  Begin elbow extension and fl exion, forearm  pronation and  supi-
nation, and wrist fl exion and extension. These should all be done 
as slow active range of motion, with a passive terminal stretch 
held for at least 5 seconds each repetition. Work toward 2 sets of 
up to 20 repetitions in each plane 3 times daily.

nn  Once range of motion is  pain free, begin resisted exercises. A 
physical therapist can help patients learn to do these indepen-
dently, which is important so that they can  work toward 2 sets of 
15 repetitions once or twice daily.

nn  Begin  work on grip strength with a soft ball and  work up to 
  Theraputty™ and racquetball squeezes three to fi ve times daily, 
working up to 50 repetitions.  Exercises should be done at a 
sub-fatigue level until they have been done asymptomatically for 
4–8 weeks, afte r which point the pati ent can work up to fatigue 
of the muscles.

nn Use of a counterforce brace or a forearm band may be benefi cial.
nn  For  short-term relief of severe symptoms,  glucocorticoid injection 
is a reasonable treatment option.

nn  if symptoms continue (beyond 6 months) and pain is incapacitat-
ing, surgical intervention may be necessary.

nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate

TABLE 41.6 L ateral E picondylitis (T ennis Elbow)

 Source:   Gellman (1992 );   Kraay (1994 );  Thomas,   Plancher, and  Hawkins (1995).

 Referral Poi nts and Cli nical Warnings

Because  CTDs are a progressive entity, they do not 
generally present as emergency situations. However, 
signifi cant sensory defi cits, motor defi cits, and muscle 
atrophy warrant further and timely evaluation by an 
orthopedist or  hand specialist. Situations resistant to 
the usual interventions should also prompt referral to 
a specialist.
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Rotator cuff tendinopathy (previously referred to as supraspinatus 
tendinitis) is a degenerative process of the supraspinatus tendon. 
it is often the result of repetitive arm elevation at the glenohu-
meral joint and static abduction of the arm. Subdeltoid bursitis is 
a common concomitant inflammation because the inner synovial 
wall of the subdeltoid bursa is the outer wall of the supraspinatus 
tendon.

PRESENTATION

nn  Achiness to pain in the shoulder and upper arm with activity, 
especially with overhead use

nn Decreased motion in the shoulder

EVALUATION

nn  Point tenderness over the greater tuberosity and anterior 
acromion

nn  Painful arc of motion between 60° and 120° of abduction and 
decreased internal rotation

nn Shoulder pain increased against resistance
nn  Decreased strength of shoulder external rotators and scapular 
stabilizers

nn  Pain with shoulder adduction suggests involvement of the acro-
mioclavicular joint

nn  Weakness in the absence of shoulder pain suggests a rotator cuff 
tear

TREATMENT CONSIDERATIONS

nn  Avoid overhead activities and all activities that aggravate 
symptoms.

nn  Use a cold pack or ice massage for acute-phase symptom 
reduction.

nn  initiate anti-inflammatory medication as appropriate.
nn  Begin Codman pendulum exercises with passive and active range 
of motion. Consider referral to physical therapy for initial guid-
ance and support with the exercise program.

nn  initiate strengthening exercises to correct any muscle imbalances 
within the shoulder.

nn  Failure to progress over 6–12 weeks may necessitate referral for 
further evaluation and more definitive treatment.

TABLE 41.8 Rotator Cuff Tendinopathy

Source: Childre and Winzeler (1995); Dalton (1994); Frieman, Albert, and 
Fenlin (1994).

Subacromial impingement syndrome represents a narrowing of the 
subacromial space with impingement of the subacromial bursa, 
long head of the biceps, and rotator cuff on the undersurface of 
the acromion.

PRESENTATION

nn  Constant pain in the anterolateral aspect of the deltoid with 
radiation toward the elbow

nn Aggravation of pain with overhead activities and at night
nn  Decreased shoulder motion, especially reaching behind  
the back

nn Decreased strength in the affected extremity

EVALUATION

nn  Tenderness over the greater tuberosity and anterior aspect of the 
acromion.

nn Crepitation may be felt or heard with shoulder motion.
nn  Positive impingement sign and painful arc of motion between 
60° and 120° of abduction.

nn  May have weakness of the supraspinatus or external rotator 
muscles with loss of internal rotation.

nn  Consider radiographic evaluation (anteroposterior, axillary, 
supraspinatus outlet views) when symptoms persist beyond 4–6 
weeks of treatment.

nn  injection of a local anesthetic agent into the subacromial  
bursa with reduction of pain can provide confirmation of 
diagnosis.

nn  Weakness in the absence of shoulder pain suggests a rotator 
cuff tear.

nn  Pain caused by shoulder adduction suggests involvement of the 
acromioclavicular joint.

TREATMENT CONSIDERATIONS

nn  Avoid overhead activities and all activities that aggravate 
symptoms.

nn  Use a cold pack or superficial or deep heat for symptom 
reduction.

nn initiate anti-inflammatory medication as appropriate.
nn  Stretching and range of motion (active and passive) of arm and 
shoulder. Consider referral to physical therapy for initial guid-
ance and support with the exercise program.

nn  Consider subacromial corticosteroid injection if pain interferes 
with stretching exercises or if pain is significant.

nn  Strengthening of internal and external rotators (subscapularis, 
infraspinatus, and teres minor muscles) performed with the 
extremity at the side once normal range of motion has been 
achieved.

nn Consider referral to physical therapy for ultrasound.
nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate.

nn  Failure to progress over 6–12 weeks, and the extent of the func-
tional demands required or desired, may necessitate referral for 
further evaluation and possible surgical intervention.

TABLE 41.9 Subacromial Impingement Syndrome

Source: Blair, Rokito, Cuomo, Jarolem, and Zuckerman (1996); Klaiman and 
Gerber (1996); Morrison, Frogameni, and Woodworth (1997); Neer (1983).

CTDs of the upper extremity. The role of these occupational 
factors in the onset of CTDs, however, remains controver-
sial; the relative contribution of occupational and nonoc-
cupational factors is not clear. When a provider is asked 
to comment on the causal relation, it is best to state that 
the condition is causally related to the job or is aggravated 
by the job, or that no definite determination can be made 
(Millender et al., 1996).

When a patient has upper-extremity symptoms that 
seem related to work activities, it is worthwhile to ask about 
working conditions to identify any potential ergonomic 
stressors. It would be of value to consider modification and 
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adaptation of job tasks, tools, and techniques to diminish 
the effects of repetition, resistance, and sustained postures, 
which appear to play a role in precipitating complaints of 
upper-extremity disorders (Higgs et al., 1993). Industrial 
occupational health departments and ergonomic spe-
cialists may be able to minimize or prevent many of the 
upper-extremity complaints of their workers by evaluating 
job tasks, modifying the environment to meet ergonomic 
standards, and providing education regarding ergonomic 
positioning.

Rehabilitation

The psychosocial and economic impact can create a burden 
for injured workers and their families. An accurate diagnosis 

Carpal tunnel syndrome is compression of the median nerve at the 
wrist as it passes through the carpal bones.

PRESENTATION

nn  numbness and tingling in distribution of median nerve (espe-
cially at night)

nn  Aggravation of symptoms with high force, high repetitions, and 
wrist flexion

nn Weakness or clumsiness in holding small objects

EVALUATION

nn  Self-administered hand pain diagram indicating location and 
quality of symptoms

nn Positive Phalen’s test
nn Positive Tinel’s sign
nn Thenar atrophy if severe
nn  increase in two-point discrimination with worsening of 
symptoms

nn  Abnormal nerve conduction studies showing slowed nerve 
impulses

TREATMENT CONSIDERATIONS

nn Splint the wrist in neutral position at night.
nn  Decrease repetitive wrist flexion and extension; avoid ulnar 
deviation loading, as with carrying a plastic grocery bag; avoid 
forceful gripping and loading of wrist; avoid finger extension 
with forearm supination.

nn initiate anti-inflammatory medication as appropriate.
nn  Current evidence demonstrates a significant benefit from splint-
ing, ultrasound, nerve gliding exercises, carpal bone mobilization, 
magnetic therapy, and yoga.

nn Consider corticosteroid injection.
nn  Surgical release of the transverse carpal ligament if poor 
response to 6–8 weeks of conservative measures.

nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate.

TABLE 41.12 Carpal Tunnel Syndrome

Source: Childre and Winzeler (1995); Gelberman, Aronson, and Weisman 
(1980);  Katz et al. (1990); Mackinnon and Novak (1994); Messer and Bankers 
(1995); Muller et al. (2004); Siebenaler and McGovern (1992); Szabo and 
Madison (1992); Weiss, Sachar, and Gendreau (1994).

Trigger finger or thumb is incompatibility between the tendon and 
its sheath that interferes with the normal gliding excursion of the 
tendon within its sheath.

PRESENTATION

nn  Painful triggering or snapping when the involved digit is flexed 
and then extended

EVALUATION

nn Triggering of the digit when flexed and then extended
nn Palpable nodule on the tendon surface

TREATMENT CONSIDERATIONS

nn  intrasynovial injection with a steroid compound; repeat once if 
necessary.

nn Possible short-term splinting of the digit
nn  Surgical intervention—open and percutaneous release of the 
A-1 pulley. indications for surgery include failure of conservative 
management and possibly locking of a digit.

TABLE 41.10 Trigger Finger or Thumb

Source: Freiberg, Mullholland, and Levine (1989); Kirkpatrick and Lisser (1995); 
Marks and Gunther (1989); Ross (1994).

de Quervain’s tenosynovitis is thickening of the fibrous tendon 
sheath of the abductor pollicis longus and the extensor pollicis 
brevis tendons in the first dorsal compartment of the wrist lead-
ing to inflammation and effusion.

PRESENTATION

nn Pain with thumb and wrist movement
nn Pain may radiate into the forearm and over the thumb surface
nn Subjective paresthesia over the dorsum of the hand

EVALUATION

nn  Tenderness, thickening, and crepitus of the common tendon 
sheath

nn Erythema and localized swelling over the radial styloid
nn Decreased pinch and grip strength
nn Positive Finkelstein’s test

TREATMENT CONSIDERATIONS

nn immobilize the thumb
nn  initiate anti-inflammatory medications as appropriate to reduce 
pain and inflammation

nn ice massage
nn  Corticosteroid injection into the synovial sheath of the first 
dorsal compartment

nn if resistant, surgical release may be required
nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate

TABLE 41.11 de Quervain’s Tenosynovitis

Source: American Society for Surgery of the Hand (1990); Guidotti (1992); 
Kirkpatrick and Lisser (1995); Messer and Bankers (1995); Ranney (1993).
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Cubital tunnel syndrome is compression of the ulnar nerve just dis-
tal to the medial epicondyle as it passes through the two heads of 
the flexor carpi ulnaris. Resting the arm or hand on hard surfaces 
for prolonged periods or working with the arms in a constant 
flexed position can compress and damage the ulnar nerve.

PRESENTATION

nn  initially, intermittent paresthesias in the ulnar nerve distribution 
with repetitive elbow flexion

nn numbness more constant as condition worsens
nn Elbow and medial forearm pain
nn Decreased endurance and increased awkwardness

EVALUATION

nn Diminished grip and pinch strength
nn intrinsic wasting
nn  Anterior subluxation of the ulnar nerve over the medial 
epicondyle

nn Positive Tinel’s sign
nn  increased pain and paresthesia with elbow flexion and pressure 
on the ulnar nerve in the region of the cubital tunnel

nn  Electrodiagnostic nerve conduction studies to show evidence of 
significant slowing of conduction in the ulnar nerve across the 
elbow, confirming the clinical diagnosis if necessary

TREATMENT CONSIDERATIONS

nn initiate anti-inflammatory medication as appropriate.
nn Minimize frequent and forceful elbow flexion.
nn Avoid direct pressure on flexed elbow.
nn Recommend use of an elbow pad.
nn  Persistence of symptoms despite conservative therapy may 
require operative care, which includes decompression, anterior 
transposition, and medial epicondylectomy.

nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate.

TABLE 41.13 Cubital Tunnel Syndrome

Source: Childre and Winzeler (1995); Higgs and Mackinnon (1995);  Spinner 
(1995).

Source: Higgs and Mackinnon (1995); Mackinnon and Novak (1994).

Compressive neuropathies are vague complaints of discomfort in 
the neck, across the shoulders and upper back, and in both upper 
extremities.

PRESENTATION

nn  Vague complaints of pain, weakness, and numbness and tingling 
in the upper extremity, neck, back, subscapular area, and 
shoulder

nn  History of a job or regular activity that requires highly stereotypic 
activity or static postures for a substantial portion of the day

nn  Complaints of headaches and difficulty sleeping through the 
night

nn Complaints of tingling in the hand and forearm

EVALUATION

nn Painful limitation of shoulder and neck movement
nn Paresthesias do not follow a pattern of a single nerve
nn Muscle weakness
nn  nerve conduction studies are normal or show only borderline 
abnormalities

TREATMENT CONSIDERATIONS

nn  Education regarding description of the disorder, causative factors, 
and positions of the extremity that increase pressure around the 
nerves or potentiate positions of muscle imbalance.

nn  Teach nonrisk positions (wrists neutral, forearms supinated, 
elbow extended, avoid elbow flexion, minimize elevation and 
use of arms above head, do not elevate or roll shoulders forward, 
avoid neck flexion, and support the back with an appropriate 
lordosis).

nn Ergonomic changes at the workstation.
nn Postural changes.
nn  Restore muscle balance with specific stretching and strengthen-
ing exercises to correct the imbalance between the strong and 
overused muscles and the weak and underused muscles.

nn  Once a pain-free range of motion is achieved, initiate strength-
ening exercises of the middle and lower trapezius and serratus 
anterior muscles.

nn  Splints may be provided to maintain a neutral wrist position 
while sleeping.

nn  Soft splints may be used to support the wrist during working 
hours.

nn  Elbow pads may be used to protect the ulnar nerve and as a 
reminder of the need to avoid elbow flexion.

nn  Soft neck ruffs may be worn at night to support the head and 
decrease tightness and spasm in neck muscles.

nn Advocate a general exercise program.
nn Recommend weight reduction if overweight.
nn  Continue to perform stretching and strengthening exercises as 
long as involved in activities that provoke abnormal positions.

nn  Consider recreational or job site analysis with ergonomic adjust-
ments as appropriate.

TABLE 41.14
Compressive Neuropathies and  
Nonspecific Pain Complaints

must be established. If the CTD becomes a chronic problem, 
the disorder is best examined from an overall functional 
impairment perspective rather than from the standpoint of 
recognized syndromes or clinical disorders (Higgs, Young, 
Seaton, Edwards, & Feely, 1992).

Persistent pain, loss of function, and associated work 
disability in patients with work-related upper-extremity 
disorders appear to be affected by multiple factors, includ-
ing physical capabilities in relation to work demands, ergo-
nomic risk factors in the job, psychological factors related 
to worker traits, psychological readiness to return to work, 
and ability to manage symptoms (Feuerstein et al., 1993). 
A multidisciplinary approach that focuses on the physical, 
ergonomic, and psychological factors that may contrib-
ute to prolonged work disability has been associated with 
return-to-work rates greater than those found with usual 
care for the person with a chronic work-related musculo-
skeletal disorder (Feuerstein et al., 1993).

When the cause of the CTD is work related, the role 
of the provider expands beyond the diagnosis and treat-
ment of the injured worker (Millender et al., 1996). An 
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nn COMMUNITY RESOURCES

nn Carpal Tunnel Syndrome; www.assh.org/ Public
/ HandConditions/ Pages/ CarpalTunnelSyndrome
.aspx:  Overview of    CTD, anatomy, diagnosis, 
treatment

nn  Cumulative Trauma Disorders in the  Workplace; 
www.cdc.gov/ niosh/docs/95–119/:   National  Institute 
for  Occupational  Safety and  Health (   NIOSH)
resources on   CTD

nn  American Association of   Orthopaedic Surgeons, 
6300 N. River Rd., Rosemont,   IL 60018, 847-823-
7186, 800-346-   AAOS, www. aaos.org
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understanding of the factors that affect an injured worker’s 
response to treatment, and communication with employers, 
insurers, and case managers to identify the job functions and 
requirements of the injured worker, will ultimately yield a 
positive outcome for all parties involved. Persons from the 
worksite  health services department who know the specifi cs 
of the worksite requirements can be a great resource for the 
primary care provider.

Clinical Pearls
nn A comprehensive approach to the management of 

  CTDs requires a thorough assessment of the risks 
associated with  work and recreational activities, 
in addition to  person-specifi c conditions such as 
pregnancy.

nn Workers whose job activities include exposure to 
cold temperatures or   low-frequency vibration, sus-
tained or awkward positioning, repetitive motion, 
or prolonged or repetitive exertion should discuss 
ergonomic issues with  their supervisor and the 
occupational  health provider at  their place of 
 work.

nn Treatment options for   CTDs are generally conser-
vative and lengthy.

nn Education can help patients assume the responsi-
bility for participating fully in the plan of care for 
 their    CTD.

nn A multidisciplinary approach that takes into 
account physical, ergonomic, and psychological 
factors  results in greater  return-to- work rates than 
other approaches.

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

A general discussion of complementary approaches 
can be found in  Chapter 3. The following, though 
not an exhaustive list, are some complementary 
approaches being used for this condition. Providers 
need to  assess the use of complementary approaches 
as part of the patient’s history, as they may affect con-
ventional therapies, and patients may not volunteer 
this information unless specifi cally asked. Effi cacy of 
many complementary approaches is not as well docu-
mented as that of conventional therapies. Providers 
need to read the literature before suggesting these 
complementary approaches.

nn Acupuncture
nn Massage therapy
nn Yoga

http://www.assh.org/Public/HandConditions/Pages/CarpalTunnelSyndrome.aspx
http://www.aaos.org
http://www.assh.org/Public/HandConditions/Pages/CarpalTunnelSyndrome.aspx
http://www.assh.org/Public/HandConditions/Pages/CarpalTunnelSyndrome.aspx
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F ibromyalgia and D iffuse Illnesses
Karen Anderson Keith, P hD, R N  •  R obert Keith, M  PA,    PA-C, C  CPA

One of the most puzzling and frustrating problems confront-
ing p rimary c are p roviders is the evaluation of vague symp-
toms such as weakness, fatigue, or widespread p ain. Often 
these complaints are s elf-limiting, and because a complete 
evaluation would require an i n-depth w orkup, p atients may 
be given a preliminary evaluation and asked to return if the 
problems persist. If the problems do persist, p atients are fre-
quently referred to specialists for evaluation, with variable 
results. The years following 1995, and particularly since 
2010, have provided us with insight into how some of these 
complaints can be understood and offer practical approaches 
to their evaluation and m anagement (S  tein, 2013). Once 
considered the purview of specialists, these diagnoses are 
becoming issues for the p rimary c are clinician, with specialist 
collaboration/guidance (A  rnold, C  lauw, D  unegan, & T urk, 
2012; F  irestone, H olton, M ist, W right, & J ones, 2012).

This c hapter provides a framework for the initial assess-
ment and evaluation of some complex diagnoses often 
enc ountered in p rimary c are ( fi bromyalgia [  FM]   , idiopathic 
infl ammatory m yopathies [   IIMs], and m yasthenia gra-
vis [  MG]), three conditions in which the chief complaints 
are weakness, fatigue, and widespread p ain. All typically 
require at least some pharmacologic intervention and these 
therapies are mentioned often with specifi c dosage r ecom-
mendations. Because treatments evolve, therapeutic sugges-
tions should be considered in the context of the patient, stage 
of the disease, and c urrent community g uidelines. Primary 
c are p roviders, through a p atient- centered approach to c are, 
play an important role in the initial w orkup, m anagement, 
and (when indicated) c om anagement or referral of p atients 
with d iffuse illnesses. Table 42.1 lists these and other dis-
eases that can present with weakness.

 n DEFINITIONS

Weakness

Weakness is best understood from the patient’s perspec-
tive as a functional limitation in the activities of daily liv-
ing. In this sense, the perceived weakness is limiting the 
patient’s abilities, but is not elicited upon careful physical 

examination. The patient does not have the energy to com-
plete the movement or attempting the movement elicits 
p ain; the patient perceives this as weakness. If a ctual m us-
cle weakness is present, the d ifferential d iagnosis includes 
ascending paralysis, bulbar symptoms, descending paralysis, 
h emiparesis, m onoparesis, p araparesis, t etraparesis, T odd 
paralysis (p ostictal states), upper motor neuron lesions, and 
lower motor neuron lesions (L   ucey, 2005).

Fatigue

Fatigue is distinguished from tiredness by its chronic nature, 
lack of relief with rest, and feeling of lack of energy in body 
and spirit or ability to perform routine daily tasks. Fatigue 
is considered persistent if it has been present for more than 
6 months (K  aufman, 2010).

Pain

Pain is a universal sensation, though experienced as/by an 
individual. Pain is conceptually divided into the categories 
of acute and chronic. Acute p ain, a physiological reaction to 
a negative or dangerous stimulus, provides defensive service 
to a person. Chronic p ain, however, has no clearly known 
positive outcome and is a cause of signifi cant morbidity in 
the U nited States and C anada (C anadian P ain Coalition, 
n .d.; Institute of Medicine [I OM], 2011; M ayday Fund 
Special Committee on P ain and the P ractice of M edicine, 
2009). Experts have noted that the term chronic p ain is 
considered stigmatizing, and is being replaced by the phrase 
persistent p ain (D   ahlin, D uffy, & F  ranciose, 2013).

In general, four types of p ain can be recognized. Acute 
p ain is associated with trauma and infl ammation and is 
typical of n ociceptive p ain. N ociceptive p ain is character-
ized by overstimulation of peripheral p ain receptors. In 
contrast, neuropathic p ain is the result of direct injury to 
nerves. Psychogenic p ain is related to psychiatric illness. 
The fi nal type of p ain, and that which is seen in F  M, is less 
well understood; it is typifi ed by chronic p ain of complex 
e tiology—in which many interacting hormones, neurotrans-
mitters, cellular, genetic, and biosocial factors contribute to 
ongoing p ain (B  uckner W  infi eld, 2007).

C H A P T E R 42
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DISORDER PRESENTATION: MUSCLE WEAKNESS AND OTHER SYMPTOMS

Fibromyalgia Fatigue, nonrestorative sleep
Numbness
Chronic, widespread, fluctuating, aching pain
Headaches
Symptoms of irritable bowel syndrome

Idiopathic inflammatory myopathies
    Dermatomyositis
    Polymyositis
    Inclusion body myositis

Weakness begins in legs, goes to upper extremities and possibly neck
May have cutaneous manifestations

Myesthenia gravis Double vision
Asymmetric ptosis
Difficulty chewing or swallowing
Weakness varies diurnally; improves with rest
Waxing and waning course
Weak voice
Choking
Sensation and reflexes normal

Rhabdomyolysis Muscle pain (selective muscle involvement)
History of a crushing injury, alcohol abuse, muscle necrosis, or seizures
Dark-brown urine with microscopic hematuria

Guillain–Barré syndrome (acute idiopathic 
polyneuropathy)

Weakness begins in legs, spreads to arms, then face
Difficulty breathing, swallowing, chewing
Distal paresthesias
Palpitations/tachycardia
Facial flushing
Sweating
Loss of sphincter control
Hyper- or hypotension

Lyme disease Exposure to deer tick
Neurologic deficits
Rash (80% of patients—50% below the waist; 30% with target lesion)
Polyarthritis

Postpoliomyelitis syndrome New weakness
Fatigue
Pain
Occurs decades after paralytic poliomyelitis

Myofascial pain syndrome Similar presentation to FM
Discrete muscular trigger points that, when stimulated, produce referred regional pain 

patterns
Pain localized to shoulders, upper back, and neck

Hypernatremic myopathy Dry skin
Axillary and pubic hair loss
Decreased libido
Not thirsty
Elevated serum sodium level
Elevated creatine phosphokinase level
Myogenic changes on electromyelogram

Rheumatoid arthritis Morning stiffness
Fatigue
Focal tenderness
Abnormal laboratory studies

TABLE 42.1 Disorders Presenting With Muscle Weakness

(continued)
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a variety of reasons, including the subjective nature of cri-
teria and the lack of strict adoption by clinicians, new cri-
teria were proposed in 2010 (Firestone et al., 2012; Wolfe 
et al., 2010, 2011). The 2010 ACR criteria are now being 
systematically adopted, with minor adaptations, in many 
countries (Fitzcharles et al., 2012, 2013). In many ways, 
the 2010 ACR criteria have revolutionized the approach to 
FM, including an increased emphasis on management of the 
disease in primary care.

Wolfe and Häuser (2011) note that the 1990 diagnos-
tic criteria for FM rested completely on the physical exam-
ination of so-called tender points. By 2010 the ACR had 
revised the criteria to reflect the complaint of pain in vari-
ous body regions, unrefreshing sleep and fatigue, somatic 
symptoms, and possible cognitive difficulties. An addi-
tional difference in the 2010 criteria is a nod to those who 
remain unconvinced of the existence of FM as a distinct 
syndrome: “A symptom severity scale that allows quan-
tification of fibromyalgia-type symptom severity that can 
also be used in lieu of a fibromyalgia diagnosis for those 
uncomfortable with the fibromyalgia concept” (p. 2).

The ACR 2010 preliminary diagnostic criteria for FM 
state that the patient satisfies diagnostic criteria for FM if 
the following three conditions are met:

1. Widespread Pain Index ≥7 and Symptom Severity 
Score ≥5 or Widespread Pain Index between 3 and 6 
and Symptom Severity Score ≥9.

2. Symptoms have been present at a similar level for at 
least 3 months.

3. The patient does not have a disorder that would oth-
erwise explain the pain (Wolfe & Häuser, 2011).

A printable excerpt of the 2010 ACR guidelines that includes 
the Widespread Pain Index and Symptom Severity Score 
with instructions for administration and scoring is available 

 n FIBROMYALGIA

Anatomy, Physiology, and Pathology

Although there is no clearly identified pathophysiological 
process related to the development of FM (Firestone et al., 
2012), some believe that the syndrome is partially the result of 
aberrant central pain mechanisms (Buckner Winfield, 2007; 
Goroll & Mulley, 2009) and dysfunction of skeletal muscle 
nociception (Gur & Oktayoglu, 2009). No specific structural 
abnormalities have been identified in FM (Winfield, 2007). 
There are, however, some biochemical markers associated 
with FM. These include increased levels of glutamate and sub-
stance P, both of which contribute to increased central ner-
vous perception of pain (Firestone et al., 2012). Additionally, 
biochemical markers typically seen in depression (i.e., low 
levels of serotonin, norepinephrine, and dopamine) are seen 
in patients diagnosed with FM (Firestone et al., 2012).

Epidemiology

FM is seen mostly in women: 80% to 90% of those diag-
nosed with FM are women aged 30 to 50 years. The disease 
affects 3% to 9% of the U.S. population (Buckner Winfield, 
2007; Firestone et al., 2012; Ziminski, 2008). FM symptoms 
vary in intensity, rarely occur in childhood, and affect “3 
million to 6 million Americans, accounting for 2% of all pri-
mary care visits, 10% of internal medicine referrals, [and] up 
to 20% of rheumatology referrals” (Brown, 2013, p. 912).

Diagnostic Criteria

Traditionally, the 1990 American College of Rheumatology 
(ACR) criteria were used for the case definition of FM. For 

Source: Aminoff and Kerchner (2011); Brown (2013); Goroll and Mulley (2009); Marcus and Deodhur (2011).

DISORDER PRESENTATION: MUSCLE WEAKNESS AND OTHER SYMPTOMS

Hypothyroidism Muscle weakness
Cold intolerance
Goiter
Dry skin and hair
Weight gain
Elevated level of thyroid-stimulating hormone

Depression or somatization syndrome Fatigue
No tender points
Neurotic psychopathology

Chronic fatigue syndrome Presents very similarly to fibromyalgia
Viral titers may be elevated
Tender points sometimes present

Viral infection Usually acute onset
Myalgias
Usually resolves within 4 weeks

TABLE 42.1 Disorders Presenting With Muscle Weakness (continued)
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except for the usually symmetrical tenderness elicited by 
pressure on the tender points if included.

Indication of associated disease should be followed by 
diagnosis, as several diseases are often seen concomitantly 
with FM.

Diagnostic Studies

Laboratory studies are ordered to determine if the symptoms 
are from other diseases (as noted in the section “History and 
Physical Examination”). The results of laboratory studies 
are usually normal, but these studies are important to elimi-
nate other serious conditions in the differential diagnosis. At 
the same time, without indication/high suspicion for other 
disorders, laboratory testing should be kept to a minimum. 
They should be used to confirm other-than-FM diagnoses; 
FM alone usually presents with normal lab tests (Fitzcharles 
et al., 2013).

Customary laboratory studies include a complete blood 
count (CBC) with differential and erythrocyte sedimenta-
tion rate (ESR). A thyroid-stimulating hormone (TSH) level 
is ordered to determine if the tiredness and weakness are a 
result of hypothyroidism. Additional laboratory tests may 
be ordered based on the patient’s history (e.g., Lyme titers 
can be useful if the patient has symptoms of Lyme disease; 
hepatitis panel if a patient’s lifestyle or travel indicates this 
is prudent). Further testing becomes costly and is usually 
noncontributory (Buckner Winfield, 2007; Firestone et al., 
2012; Fitzcharles et al., 2013; Ziminski, 2008).

The diagnosis of FM is no longer considered one of 
exclusion. In most patients diagnosed with FM, more than 
one diagnosis is necessary to capture the whole spectrum of 
symptoms. Most importantly, other functional somatic syn-
dromes (e.g., irritable bowel syndrome), mental disorders 
(e.g., depression or posttraumatic stress disorder [PTSD]), 
and somatic diseases (e.g., inactive or slightly active inflam-
matory rheumatic disease) can be diagnosed (Fitzcharles  
et al., 2013, p. 7).

Explore symptoms that are pertinent to the patient’s 
specific presentation, knowing that it is unlikely for an 
overall comprehensive diagnosis to be achieved at this time. 
Research in the field of FM is very active at this time; clini-
cians with a practice that includes FM should maintain cur-
rency with the findings.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Several evidence-based pharmacologic and nonpharmaco-
logic treatment measures are available for the patient with 
FM. As always, the health care provider ensures that the 
patient is central to any plans for treatment. The patient–
provider relationship becomes extremely important because 
FM is not easily diagnosed, nor is there “curative” treat-
ment available to make the symptoms disappear. Patients 
must understand that FM is a disease that waxes and wanes, 
that no one therapy or treatment is recommended, and that 

at www.rheumatology.org/Practice/Clinical/Classification/
Fibromyalgia/2010_Fibromyalgia_Diagnostic_Criteria_-_
Excerpt/

In response to serious concerns about the existence of 
FM as a rheumatologic vs. neurologic vs. psychiatric dis-
ease vs. a somatic syndrome, Fitzcharles et al. (2013) com-
pared international guidelines (from Canada, Germany, and 
Israel) with those of the U.S. ACR 2010 guidelines. There 
was “considerable consistency” (p. 7) among the guidelines. 
The conclusion was that FM is a distinct syndrome with 
overlaying rheumatologic symptoms among what may be 
many other symptoms. This said, FM is not exclusively a 
rheumatologic disorder. Their recommendation is that FM 
be diagnosed and treated in the primary care setting; they 
note that tender-point identification is not mandatory for 
establishing the clinical diagnosis (Fitzcharles et al., 2013).

History and Physical Examination

A comprehensive approach to the history is essential in the eval-
uation of FM because of the diffuse nature of the symptoms. 
A detailed review of systems should be conducted. Complaints 
of fatigue, numbness, stiffness, chronic widespread aching 
pain (usually without perceived weakness), headaches, and 
symptoms of irritable bowel syndrome predominate. A sleep 
history, with particular attention to the quality, not just the 
amount, of sleep, should be elicited (Buckner Winfield, 2007; 
Ziminski, 2008). Many patients with FM complain of waking 
from sleep unrefreshed. Symptoms of depression (feelings of 
sadness, change in sleeping or eating patterns, difficulty falling 
asleep, early morning awakening, difficulty completing normal 
daily activities, decreased libido, suicidal ideation, as well as 
weakness and fatigue) should be explored, as should those of 
hypothyroidism (cold intolerance, constipation, weight change, 
hoarseness, dry skin, menorrhagia, as well as weakness, fatigue, 
and depression). The impact of the symptoms on the patient’s 
relationships, employment, and social life and current stressors 
and coping methods should be assessed. Any history of fever, 
muscle injury, rash, or symptoms of arthritis must be elicited.

Ascertaining the location of the pain is no longer neces-
sary in diagnosing FM. However, because the use of ten-
der points for diagnosis is widespread in patient literature, 
patients may expect these to be examined. If for this, or any 
other reason, the provider wants to assess tender points, this 
is achieved by applying pressure to the tender points until 
the provider’s fingers blanch slightly. Symptoms of FM wax 
and wane and may be exacerbated by weather changes as 
well as poor sleep and other stressors.

The patient is usually afebrile and exhibits no weight 
loss. A complete physical examination should include in-
depth musculoskeletal and neurologic examinations. The 
principal goal is to rule out causes for the symptoms other 
than FM. In the general examination, the skin, nails, mucous 
membranes, and fundi should be carefully evaluated for 
rheumatoid disease, myopathy, osteoarthropathy, thyroid 
disease, and focal pathology (Goroll & Mulley, 2009). The 
findings on the physical examination are typically normal, 

http://www.rheumatology.org/Practice/Clinical/Classification/Fibromyalgia/2010_Fibromyalgia_Diagnostic_Criteria_-_Excerpt/
http://www.rheumatology.org/Practice/Clinical/Classification/Fibromyalgia/2010_Fibromyalgia_Diagnostic_Criteria_-_Excerpt/
http://www.rheumatology.org/Practice/Clinical/Classification/Fibromyalgia/2010_Fibromyalgia_Diagnostic_Criteria_-_Excerpt/
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support and counseling are also possible ways for patien ts 
to feel m ore secure in their ability to affect their health . 
The benefi ts of relaxation techniques and adequate nutri-
tion should be underscored when working with patien ts 
battling FM.

Co  mmunity Resources

 n Arthritis Foundation; www.arthri tis.org/condit ions-
treatments/diseas e-center/fi brom  yalgia-fms/ F acts 
 about FM; su  pport and self-h elp groups by state; state 
and local chapters.

 n National In stitute of Arthri tis and Muscul  oskeletal and 
Skin D iseases (NIAMS)    Inform ation Clearinghouse, 
Nation al Institutes of Health , 1 AMS Ci   rcle, Bethes da, 
MD 208  92-0001;  301-495-4484; Toll F ree: 877-22-
NIAMS    (877-226-4267); TTY: 3  01-565-2966; Fax: 
3 01-718-6366; E-mail : NIAMSi  nfo@mail.nih.gov; 
www.niams. nih.gov

 n National Center for Comple mentary and Altern   ative 
Medici ne, Nation al Institutes of Health . http://nccam
.nih.gov

 n American College of Rheuma tology; www.rheuma
 tology.org

 n Advocates for Fibrom  yalgia Funding, Treatm  ent, edu-
cat ion, and resear ch; www.affter.org

 n Fibromyalgia Network; www.fmnetnews.com
 n National Fibrom yalgia Association; www.fmaware
.org

 n National Fibrom yalgia Partnership, Inc; www
.fmpartnership.org

 n Canadian Guidel ines for the Diagno sis and 
Manage ment of Fibrom  yalgia Syndrome in Adults ; 
http://fmguidelines.ca/

different treatments may be tried before effective measures 
are found. Emphasize to the patient that an individual-
ized treatm  ent program will be developed that will prob-
ably include some treatments that do not work. Assure the 
patient that treatm  ent(s) will be found. With the reassurance 
that you are partners in this search for relief, the patient will 
feel m ore secure with the ups and downs of treatm ent.

As is often the case when a specifi c etiology has not 
been determined, individualized, multimodal treatm  ent 
measures are indicated. There have been international 
treatm  ent guidel ines from various professional groups 
since 2005. The primacy of pharmacologic intervention 
versus nonpha rmacologic intervention has, however, been 
disputed. What is undisputed is that there are three major 
eviden ce-based recomm endations: (a) steppe d/graduated 
exercise programs and meditative movement therapies 
(e.g., yoga, tai chi); (b) cognit ive behavioral therapy; and 
(c) pharmacologic agents directed at the patient’s specifi c 
constellation of symptoms (Ablin    et al., 2013). Generally, 
narcotics are discouraged due to the high risk of complica-
tions (Gray,   2007). See Table 42.2 for generally accepted 
pharmacologic and nonpha rmacologic treatments of FM. 
Pa  tients typically see fi ve clinicians over 8 years before 
a diagno sis of FM is   established (Firest  one et al., 2012). 
An atmosphere of support must be provided for patien ts 
diagnosed with FM. Of  ten just the knowledge that they 
have a recognizable syndrome shared with others produces 
comfort (Fitzch   arles et al., 2012). Patients must be assured 
that the intensity or duration of symptoms does not pre-
dict the long-t erm outcome and that FM is   not a progres-
sive disease. Any approach to treatm  ent should be holistic 
and empathetic (Firest  one et al., 2012; Goroll    & Mulley , 
2009); the goal of any therapeutic regimen is the resump-
tion of normal or near-n ormal activity levels.

Pharmacologic treatm  ent of FM is   generally unsatis-
factory. Nonste roidal anti-i nfl am matory drugs (NSAIDs) 
and other pain r elievers are generally not effective, but 
individual patien ts may report feeling better when taking 
those (Gray,   2007). See Table 42.2 for details of accepted 
treatm  ent modalities. Specifi c medication dosage should be 
decided using manufacturer guidel ines.

Most useful to patien ts with FM is   a gradually progres-
sive exercise regimen. The exact mechanism by which this 
helps is not clear, but many patien ts report feeling better 
when engaged in a regular exercise program. Stress reduc-
tion is an important aspect of the treatm  ent of FM.

Te  aching and Self-C  are

P atients must be informed of the possibility that symptoms 
of FM may   never completely resolve, but that increasing age 
and physical activity have been associated with decreased 
symptoms. Patients are often relieved when a primar y care 
p rovider takes their complaints seriously and devotes the 
time and attention necessary to develop a plan with them. 
Patients and provid ers should plan together how patien ts 
can “take charge of their lives” and actively seek friends and 
social situations that may be stress  reducing. Psychological 

 Referral Poi nts and Cli nical Warnings

Refer patien ts who may have coexisting rheumatologic 
disease to a specialist. Encourage patien ts to actively 
participate in their care a nd in ongoing life activities. 
Patients and provid ers may have to work together to 
educate other health  care p rovid ers, the employment 
environment, friends, and family members who are not 
supportive.

 n IDIOPA  THIC INFLAMMATORY MYOPAT HIES

Anatomy, Physio logy, and Pathol ogy

IIMs ar  e a rare, heterogeneous group of conditions with com-
mon sympto matology. The cause is unknown but the infl am-
mation is believed to be initiated by environmental factors 
in genetically predisposed individuals (Castro   & Gourle  y, 
2012; Ernste   & Reed,  2013). This section briefl y discusses 
the following clinic al entities important in the differ ential 

http://www.arthritis.org/conditionstreatments/disease-center/fibromyalgia-fms/
mailto:nfo@mail.nih.gov
http://www.niams.nih.gov
http://nccam.nih.gov
http://www.rheumatology.org
http://www.affter.org
http://www.fmnetnews.com
http://www.fmaware.org
http://fmguidelines.ca
http://www.arthritis.org/conditionstreatments/disease-center/fibromyalgia-fms/
http://nccam.nih.gov
http://www.rheumatology.org
http://www.fmaware.org
http://www.fmpartnership.org
http://www.fmpartnership.org


CHAPTER 42: Fibromyalgia and Diffuse Illnesses      643

FM, fibromyalgia; NSAIDs, nonsteroidal anti-inflammatory drugs; SARI, serotonin antagonist and reuptake inhibitor; SNRI, serotonin–norepinephrine reuptake 
inhibitor; SSRI, serotonin-specific reuptake inhibitor.
Source: Ablin et al. (2013); Brown (2013); Gray (2007); Kengen Traska, Rutledge, Mouttapa, Weiss, and Aquino (2011); Sampalli, Berlasso, Fox, and Petter (2009).

PHARMACOLOGIC

Classification Specific Drugs Notes

Antidepressants

Tricyclic Cyclobenzaprine
Amitriptyline

Begin with low dose and increase gradually
Aim is better quality of sleep with as little sedation as possible

SSRI Fluoxetine Selective serotonin uptake inhibitors

SNRI Duloxetine
Milnacipran 
Venlafaxine

Serotonin–norepinephrine reuptake inhibitors
Seems to work better than fluoxetine

SARI Trazadone Serotonin antagonist reuptake inhibitor

Nonbenzodiazepine hypnotic Zolpidem

Anticonvulsant Gabapentin
Pregabalin

Used for neuropathic pain relief

Analgesic Acetaminophen
NSAIDs

Efficacy in treating the pain of FM not proven; may be useful in selected 
cases

Opioid analgesic Dextropropoxyphen
Tramadol
Hydrocodone
Morphine
Oxycodone

In FM, used for chronic pain not otherwise controlled
Tramadol has the least potential for dependence
Consider possible opioid dependence and misuse when prescribing
Variable side effects dependent upon age of patient
Consult with pain specialist

Local anesthetics Lidocaine
Bupivacaine

Injected at painful trigger points if oral medications fail to control pain
Consult with pain specialist

WIDELY ACCEPTED NONPHARMACOLOGIC TREATMENT

Classification Specific Therapy Notes

Psychiatric/mental health 
intervention

CBT (cognitive behavioral therapy) Reduces pain
Increases sense of well-being
Provided by pain centers, psychiatrists, and specialized clinicians
Materials available for self-study

Physical activity Exercise Aerobic
Begin slowly; exercise consistently
Pain lessens as intensity increases
Helps decrease depression
Postexercise pain (pain not from FM) treated as usual with cold then hot 

therapy

Alternative/complementary 
therapy

Acupuncture 
Biofeedback
Chiropractic treatment
Guided imagery
Hypnosis
Magnet therapy
Massage therapy
Qi gong
Support group
Tai chi
Trigger-point injections
Yoga

Exercise, yoga, and other meditative movement therapies have the 
highest level of evidence supporting their use and should be recom-
mended to the majority of patients. Other measures noted here should 
be implemented on a case-by-case basis if found to be of value by an 
individual patient.

TABLE 42.2 Treatments Used for Patients With Fibromyalgia
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population, with a female to male ratio of about 2:1. DM 
has epidemiological features similar to PM, with the juve-
nile form contributing significantly to the teenage peak, but 
has a significantly higher incidence of related cancers (some-
where in the 20%–25% range) compared to the 10%–15% 
range seen in PM. IBM is usually seen in males (about 2–3:1 
compared to females) older than 50 years.

Exact epidemiological data for IBM are difficult to ascer-
tain, as the onset is insidious, progression of disease is slow, 
and the diagnosis is often late in being made (Cappelletti et 
al., 2011). It is the most common muscle disease in older 
adults (Cappelletti et al., 2011).

Diagnostic Criteria

The diagnosis is made with a combination of a focused his-
tory and physical examination along with selected lab tests as 
outlined below. The definitive test for IIM is muscle biopsy.

History and Physical Examination

The presenting problem will usually be of vague fatigue 
or weakness. The history and physical should be used to 
distinguish between actual decrease in muscle strength and 
an overall sensation of tiredness. Medications can often be 
associated with fatigue and should be evaluated as possible 
factors in any workup of a patient with fatigue or weakness. 
Table 42.4 has a list of common medications implicated in 
causing fatigue.

If fatigue is the predominant symptom, then hypothy-
roidism, diabetes, depression, and anxiety should figure 
high on the list of diagnostic possibilities. Also important 
to consider are renal, pulmonary, and cardiac disease in the 
differential diagnosis of fatigue (Stern, Cifu, & Altkorn, 
2010).

Because actual muscle weakness is the hallmark of 
IIMs, its presence should be verified early in the diagnostic 

diagnosis of muscle weakness: polymyositis (PM), dermato-
myositis (DM), and inclusion body myositis (IBM).

No specific etiology has been found for any of the inflam-
matory myopathies, and the inchoate comprehension of the 
specific pathophysiology often makes precise classification a 
challenge (Castro & Gourley, 2012). Many immune biomark-
ers, however, are under active investigation and show promise 
as diagnostic, prognostic, and monitoring tools (Cappelletti 
et al., 2011; Castro & Gourley, 2012; Ernste & Reed, 2013).

PM is an immune-mediated inflammation of the muscles 
that has a bimodal incidence and tends to have a variable 
course (Greenberg, Aminoff, & Simon, 2012). The princi-
pal pathology is believed to be related to cell-mediated cyto-
toxic mechanisms that result in muscle fiber alterations in 
the endomysium. In contrast to DM, microvascular involve-
ment is not seen (Ernste & Reed, 2013).

DM has many clinical manifestations in common with 
PM but is distinguished primarily by a typical rash on the 
hands and face (Rendt, 2001). The pathology involves a com-
plex cascade of interrelated immunologic processes that lead 
to muscle fiber necrosis and inflammation of the perivascu-
lar space, with perifascicular atrophy the typical finding on 
muscle biopsy (Cappelletti et al., 2011; Ernste & Reed, 2013).

IBM, a bit more distinctive in its presentation, is more 
common in older men, and while proximal weakness is most 
common, it frequently also involves distal muscle weakness. 
PM and DM are present exclusively with proximal muscle 
weakness. When biopsied, pathological features are intra-
cellular inclusions, rimmed vacuoles, and generally lower 
levels of inflammatory cells than are found in the muscle tis-
sue when compared with PM/DM (Greenberg et al., 2012; 
see Table 42.3).

Epidemiology

PM has a predominantly bimodal distribution with peaks 
in the teen years and then again in 50- to 70-year-olds. 
The incidence is estimated to be about 1 to 4/100,000 

Italics indicates key diagnostic feature.
nl, normal. 
Source: Cappelletti et al. (2011); Ernste and Reed (2013); Greenberg et al. (2012); Olsen and Brogan (2007).

DERMATOMYOSITIS POLYMYOSITIS INCLUSION BODY MYOSITIS

Gender/Onset Age Female/Any Age Female/Adult Male Older Than 50 Years

Dermatologic 
manifestations

Heliotrope rash
Gottron’s papules

None None

Affected muscles Symmetric, proximal weakness Symmetric, proximal weakness Asymmetrical, distal

Other symptoms Maintain high index of suspicion 
for cancer—approximately 25% 
incidence

Shortness of breath (10%–15%)

Labs CK (freq. × 10 of nl.)
Muscle biopsy—shows sadistic pat-

tern of pathology

CK (freq. x 10 of nl.)
Open muscle biopsy or closed muscle 

biopsy guided by MRI + anti-Jo-1 
antibody (poor prognosis)

Muscle biopsy

TABLE 42.3 Differential Diagnosis of Idiopathic Inflammatory Myopathies
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Tests that may be of prognostic value are the signal rec-
ognition peptide, which confers a negative outlook as it por-
tends more systemic involvement and increased early (75%, 
5-year) mortality (Rendt, 2001; Ziminski, 2008). Anti-JO-1 
antibodies are correlated with complications from intersti-
tial lung disease (Castro & Gourley, 2012).

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Initial treatment for all IIMs is similar, but the response can 
vary significantly depending on the specific diagnosis. PM and 
DM generally respond better to therapy than IBM. Although 
many similar treatment protocols are available, they are gen-
erally based on expert opinion, because well-designed con-
trolled studies with clearly defined clinical outcomes are rare. 
Most experts would begin treatment with a high-dose steroid 
in the range of 1 mg/kg/d, and then slowly taper the dose after 
about 8 weeks on the starting dose. Patients should expect to 
be on medication for at least 1 year.

Prolonged steroid therapy necessitates close monitoring 
and prophylaxis for known complications like osteoporosis, 
cataracts, and gastrointestinal bleeding. Initiation of supple-
mental vitamin D and calcium with the steroids is prudent. 
If the patient is at high risk for complications from osteo-
porosis, then bisphosphonates can be added to the regimen. 
Response to therapy is monitored clinically by increasing 
muscle strength and the decreased muscle enzymes (espe-
cially CK).

If the initial response is poor or the steroid-sparing 
effects of immunosuppressive medications are desired, then 
it is common to add either azathioprine at 1.5 to 3 mg/kg 
daily or methotrexate (MXT) at 15 mg/wk as second-line 
agents. When using MXT, supplemental folic acid at 1 mg/d 
should be prescribed.

Some institutions initiate therapy with two drug regi-
mens from the start, enabling a lower dose of steroids, 
with the intention of minimizing the known complications. 
Newer immunosuppressive agents (such as rituximab or 
tacrolimus) have also been successfully used (Castro & 
Gourley, 2012; Ernste & Reed, 2013). As most of the medi-
cations used to treat IIMs have significant adverse effects, 
comanagement with a specialist is recommended.

IBM is generally more refractory to treatment, but in 
August 2013, a new agent, BYM338 (bimagrumab), was 
given a designation of breakthrough therapy for IBM. The 
literature should be followed to see if future studies validate 
the potential of this agent.

Teaching and Self-Care

Self-care is an essential component of managing IIMs. 
Physical therapy should be begun as soon as the diagnosis 
is clear. It is important to maintain as much muscle strength 
as possible to enable self-sufficiency in activities of daily liv-
ing. Careful adherence to medications and monitoring for 
common side effects of steroid or other immunosuppressant 

process. General fatigue is often seen in autoimmune dis-
ease, however, so it is a commonly associated problem in 
IIMs. Asking about and checking for the classic rash of DM, 
which is an erythematous (heliotrope) edematous lesion in 
the periorbital area, is of great value. If it is accompanied by 
Gottron’s papules (erythematous lesions accentuated over 
the knuckles), virtually pathognomonic for the diagnosis of 
DM, the diagnosis can be made with a high degree of cer-
tainty (Ernste & Reed, 2013; Rendt, 2001). If true muscle 
weakness has been identified, proceed with determining the 
onset of weakness, its impact on activities of daily living, 
and coexisting pain.

The patient should be queried about difficulty in climb-
ing stairs, arising from chairs, or lifting the head off a pil-
low while in bed. Proximal muscle weakness, seen in both 
PM and DM, will often elicit a positive response. IBM more 
often has symptoms consistent with distal muscle weakness 
(Ziminski, 2008), resulting in problems with mobility, espe-
cially climbing stairs and lifting a head off the pillow.

Diagnostic Studies

Once the diagnosis of one of the IIMs is under consider-
ation, given that it is uncommon, of unknown etiology, and 
treatments include immunosuppressive agents, early consul-
tation with a rheumatologist or neurologist experienced in 
the management of these conditions is strongly suggested. If 
the primary care provider is willing to initiate the medical 
workup, the scope should be circumscribed by the history 
and physical examination. Tests that are generally help-
ful (often to rule out competing diagnoses) are CBC, basic 
metabolic panel, thyroid function tests, renal function tests, 
electrolytes, C-reactive protein or ESR, lipid profile, mus-
cle enzymes (creatinine kinase [CK], alanine transaminase  
[ALT], aspartate transaminase [AST], and lactate dehydro-
genase [LDH]), and a fasting glucose (Castro & Gourley, 
2012; Ernste & Reed, 2013).

Additional tests that can be considered during the diag-
nostic phase are myositis-specific antibodies (only 50% 
sensitivity, but do have high specificity), electromyography 
(EMG), MRI, and muscle biopsy, which as the gold stan-
dard are often needed to make a definitive diagnosis (Castro 
& Gourley, 2012; Ernste & Reed, 2013).

Amiodarone
Chemotherapeutic agents
Cimetidine
Corticosteroids
Gemfibrozil
Interferon
Lamivudine
Leuprolide acetate

Methimazole 
NSAIDs 
Penicillin 
Propylthiouricil 
Statins 
Sulfonamides 
Zidovudine 

TABLE 42.4
Medications Associated With Muscle 
Weakness

NSAIDs, nonsteroidal anti-inflammatory drugs.
Source: Brown (2013); Gray (2007); Kengen Traska et al. (2011); Sampalli et al. 
(2009).
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women may have their fi rst manifestation after an infection, 
just after menses, or after pregnancy (   Aminoff &   Kerchner, 
2011). Most  patients with   MG have a  hyperplastic thymus, 
and 10% to 20% have  thymomas that often require removal 
(   Mantegazza,   Bonanno,  Camera, &   Antozzi, 2011). Over 
the past 4 decades, the mortality rate for   MG has declined 
from 75% to less than 5% (  Li et al., 2013). The prevalence 
is about 150 to 200 cases/million; for women, incidence 
usually peaks in the second to third decade of life. Men’s 
incidence peaks in the sixth to eighth decades of life (  Li et 
al., 2013). The mean age of onset for women is 28 years and 
for men is 42 years (   Dalakas, 2007).

Diagnostic Criteria

Clinically documented weakness and easy fatigability com-
bined with an acetylcholine antibody assay and an  edro-
phonium test confi rm the  diagnosis (  Greenberg et al., 2012; 
  Li et al., 2013;    Llinas, 2008). In a patient with generalized 
  MG, the acetylcholine antibody level is elevated in about 
95% of cases (fewer in those with ocular   MG;    Dalakas, 
2007). In the  edrophonium test, the  anticholinesterase is 
administered  intravenously and the patient is observed for 
improvement in symptoms. If the patient’s muscle strength 
increases, then the test result is positive. The  edropho-
nium test is most useful for those with generalized   MG; 
it does not work well with ocular   MG. The  electromyelo-
gram shows a decreased response to nerve stimulation in 
 patients with   MG (   Aminoff &   Kerchner, 2011;   Greenberg 
et al., 2012;   Li et al., 2013). The diagnostic sensitivity of 
the acetylcholine antibody test is between 80% and 90% 
(  Greenberg et al., 2012;   Li et al., 2013), with the positiv-
ity correlated with the  clinical severity of   MG. If the  clini-
cal pictures strongly suggest   MG, but the initial antibody 
test is negative, the test can be repeated in 6 to 12 months, 
when an additional 15% will become  seropositive (  Li et 
al., 2013).

History and  Physical Examination

A comprehensive approach to the  history is essential in 
the evaluation of   MG (Table 42.5). Patients with   MG usu-
ally have a  history of localized or generalized weakness 
and fatigue. There is fl uctuating weakness in the voluntary 
muscles, including  ptosis,  diplopia, and diffi culty swallow-
ing. The weakness is episodic and progressive and increases 
with activity (   Dalakas, 2007;   Greenberg et al., 2012;    Llinas, 
2008). There are often diurnal variations in the weakness, 
and the symptoms may disappear for a period and then reap-
pear (   Aminoff &   Kerchner, 2011;   Li et al., 2013). The most 
helpful physical fi ndings are  diplopia (41%),  ptosis (25%), 
 dysarthria (16%), and lower-extremity weakness (13%; 
  Greenberg et al., 2012). A careful and detailed review of 
systems should be obtained, and each symptom uncovered 
should be thoroughly investigated.

The  physical examination should include an exhaustive 
evaluation of the   musculoskeletal and neurologic systems, 

medications by the patient are also important. Especially for 
 patients with   DM, it is important to avoid excessive expo-
sure to sunlight as this can trigger dermatological reactions.

Community Resources

 n An excellent patient  education brochure can be 
found at http://mda.org/publications/  facts-about- 
infl ammatory-myopathies-myositis

 n Additional information can be found at these 
websites: www.ninds.nih.gov/disorders/ infl ammatory_
myopathies/detail_ inflammatory_myopathies.htm 
and www. rheumatology.org/ Practice/ Clinical/ Patients/
 Diseases_And_Conditions/ Infl ammatory_Myopathies/

 n  MYASTHENIA GRAVIS

Anatomy,  Physiology, and  Pathology

 MG, an autoimmune disorder of the neuromuscular junc-
tion (   NMJ), characteristically presents with symptoms of 
easy fatigability and muscular weakness that increases with 
effort. Most often (90%–95%), pathological antibodies 
affect the skeletal muscle acetylcholine receptor at the    NMJ, 
though it can attack the  muscle-specifi c receptor tyrosine 
 kinase (   MuSK) receptor instead (   Meriggioli &  Sanders, 
2009).

The symptoms of   MG—fl uctuating  muscle weakness 
and easy fatigability—are the result of the blockage of neu-
romuscular transmission. Between 90% and 95% of cases 
of   MG are caused by autoimmune dysfunction, in which 
acetylcholine receptors are blocked by antibodies that 
selectively bind to them. The result is that fewer receptors 
are available for normal functioning. Affected muscles are 
usually those infl uencing  extraocular movements, cranial 
muscles, and facial, pharyngeal, and  masticatory muscles. 
The respiratory, arm, and leg muscles are also affected 
(   Meriggioli &  Sanders, 2009).

Epidemiology

 MG occurs most often in young women and older men 
(>60;    Dalakas, 2007;   Li,   Arora, &  Levin, 2013). Young 

As previously noted, early consultation with either 
a rheumatologist or neurologist who has experi-
ence with    IIMs should be the way to proceed with 
 care unless the clinician has particular expertise in 
the  management of    IIMs. Rapid onset of severe 
 muscle weakness should re sult in hospitaliza  tion 
with recourse to   IV  medications (often very high  -
dose steroids along with  cytotoxic/biologic agents).

 C L I N I C A L  W A R N I N G :!

http://mda.org/publications
http://www.ninds.nih.gov/disorders/inflammatory_myopathies/detail_inflammatory_myopathies.htm
http://www.rheumatology.org/Practice/Clinical/Patients/Diseases_And_Conditions/Inflammatory_Myopathies/
http://www.ninds.nih.gov/disorders/inflammatory_myopathies/detail_inflammatory_myopathies.htm
http://www.rheumatology.org/Practice/Clinical/Patients/Diseases_And_Conditions/Inflammatory_Myopathies/
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pyridostigmine (30–180 mg four times a day; average 60 mg; 
Mantegazza et al., 2011). A thymectomy is recommended for 
any patient with MG younger than 60 years (unless the symp-
toms are confined to the extraocular muscles); a thymectomy 
usually provides symptomatic benefit or remission of the MG 
(Greenberg et al., 2012). Plasmapheresis or immunoglobulin 
therapy may be useful for patients with rapidly progressing 
disease and should be initiated in consultation with specialty 
physicians (Li et al., 2013).

Corticosteroids can be used in patients who do not 
respond to the anticholinesterases and who have had a 
thymectomy. Corticosteroid treatment is initiated in the 
hospital because the weakness of MG may be aggravated. 
The dose of prednisone is begun at 60 to 100 mg/d. This 
is tapered to a maintenance dose of 5 to 15 mg/d as the 
patient improves. Alternate-day treatment can be used to 
reduce the corticosteroid side effects; it is very difficult to 
completely wean a patient with MG from corticosteroids 
entirely. Azathioprine 2 to 3 mg/kg/d can be helpful (begin-
ning with a low dose and slowly increasing; Aminoff & 
Kerchner, 2011; Greenberg et al., 2012). Cyclosporine or 
MXT may be used for their steroid-sparing effect. This 
often leads to a 50% reduction in steroid dosage. New 
biological agents such as rituximab show promising results 
especially in cases where patients are MuSK-antibody posi-
tive. These adjunctive medications should be used in con-
cert with expert clinicians (Li et al., 2013; Mantegazza et 
al., 2011;  Sathasivam, 2011).

which may be very tiring for the patient. The provider assesses 
for asymmetric ptosis (which can be induced by having the 
patient look up to the ceiling for several minutes) with nor-
mal pupillary reactions, intact sensation, and normal reflexes. 
Keen observation of the patient’s level of difficulty and fati-
gability when performing musculoskeletal maneuvers, as 
well as any improvement in function with rest, is obligatory 
(Greenberg et al., 2012).

Diagnostic Studies

As noted previously, antibody studies are important in 
making the diagnosis. A chest x-ray with anteropos-
terior and lateral views and/or CT scan may be helpful 
to identify a coexisting thymoma (a normal chest x-ray 
does not exclude the diagnosis; Mantegazza et al., 2011; 
Sathasivam, 2011).

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Primary care providers should work with specialists in neu-
rology to manage the patient with MG. Anticholinesterase 
drugs may diminish the symptoms of MG but do not 
change the course of the disease (Greenberg et al., 2012). 
Anticholinesterases used in individually determined doses are 
neostigmine (7.5–30 mg four times a day; average 15 mg) and 

AChR, acetylcholine receptor; CXR, chest x-ray; MG, myasthenia gravis; MuSK, muscle-specific receptor tyrosine kinase; RNS, repetitive nerve stimulation; SFEMG, 
single-fiber electromyogram. 

DIAGNOSTIC STUDY RESULTS NOTES

CxR (PA and lateral) Check for coexisting thymoma May have normal CxR even with a thymoma present

Edrophonium chloride test—
administer edrophonium IV

Muscle weakness decreases for a short 
time after administration

Edrophonium has a very short duration of action; neostigmine 
may be used if a longer mechanism of action is needed to 
make the diagnosis.

Helpful to diagnosis in patients with ocular weakness; less 
useful in diagnosis with other weak muscles.

Serum human AChR binding 
antibody level

Elevation (54% of those with general-
ized disease; 54% in those with ocular 
disease) is present much of the time in 
patients with MG

AChR-binding antibodies can be elevated in relatives of the 
patient with MG and as a result of other diseases (e.g., 
lupus, amytrophic lateral sclerosis, thymoma without myas-
thenia gravis).

Serum MuSK antibodies Elevation found in about 50% of patients 
with MG who are seronegative for AChR

Patterns of weakness may differ between those with positive 
AChR vs. MuSK antibody levels

Higher MuSK levels: Increased respiratory, proximal muscle, 
and facial muscle weakness

Electromyography: RNS Decrementing response A significant decrease in RNS in hand and shoulder muscles in 
60% of patients with MG

Electromyography: SFEMG Increased jitter in almost all patients  
with MG

Most sensitive clinical test for MG; response may be posi-
tive due to other reasons for impaired neuromuscular 
transmission

TABLE 42.5 Diagnostic Studies for Myasthenia Gravis (MG)
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Teaching and   Self- Care

Patients must be aware of the variety of drugs they take 
and their possible adverse effects.  Pyridostigmine may 
cause diarrhea,  bradycardia, sweating, and salivation; 
prednisone can predispose the patient to subclinical infec-
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 beta-blockers,  phenytoin, and chlorpromazine;   Li et al., 
2013).

Because the symptoms of   MG are so devastating, 
 patients may be desperate to maintain whatever gains they 
have achieved through the use of  anticholinesterase medica-
tions. They must be warned that overmedication with  anti-
cholinesterases may temporarily increase  muscle weakness 
(which cannot be reversed with  intravenous  edrophonium; 
    Aminoff &   Kerchner, 2011).

Patients must be supported in their adjustment to 
  MG and must know that although medication can reduce 
the symptoms, it does not alter the course of the disease. 
Family, friends, and other associates must be told of the 
patient’s physical limitations and learn to be supportive of 
the activities the patient can enjoy. Major lifestyle changes 
may be necessary.

Community Resources

 n Myasthenia Gravis Links, http://pages.prodigy
.com/ myasthenia/#IN  DEX: MG   organizations 
around the world, including the MG    Foundation 
of Am erica

 n Neuromuscular Disease Center—Myasthenia Gravis: 
Treatment information on pyridostigmine, predni-
sone, azathioprine, cyclosporine A, plasma exchange, 
human immune globulin, thymectomy

 n Myasthenia Gravis Foundation of America, 222 S. 
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 Referral Poi nts and Cli nical Warnings

MG is  relatively rare and may present wit h very subtle 
manifestations. Health care providers mus t be alert 
for the  signs of MG to refer patients to a neurologist. 
Providers must also be aware  that  aminoglycosides can 
exacerbate MG; these   drugs must b e prescribed with 
caution i n patients exhibiting questionable  symptoms 
of MG.

Clinical Pearls
 n Diffuse illnesses are chronic conditions that c ur-

rently lack cures, and they must be approac  hed  as 
such. Management  requires both short- and long-
term interventions developed with the patient in 
the context of family and community.

 n Multiple app roaches are  necessary in the treat-
ment and management of patients with diffuse 
illnesses.

 n Patients with FM must participate in the treatment 
plan   to achieve pa in relief, mai ntain function , and 
manage fl uctuating symptoms.

 n   There may be a seasonal var  iation in the onset of 
PM. 

 n A weak voice and hi story of choking may be sug-
gestive of MG.

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

A general discu ssion of complementary ap proaches can 
be found in Chapter 3. The   following, though not   an 
exhaustive list, are some complementary appro  aches 
being used for this condition. Providers need to assess 
for the use of complementary approaches as part of 
the patient’s history, as the y may affect convent ional 
therapies, and patients may not vo  lunteer this infor-
mation unless specifi cally asked . Effi cacy of many 
complementary approaches is not as we ll documented 
as that for conventional therapies. Providers need to 
read the literature b  efore suggesting these complemen-
tary approaches.

 n Acupuncture
 n Aromatherapy
 n Chiropractic
 n Massage therapy
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L   ow Back P ain
Stephen A. Ferrara, D  NP, R N, F  NP-BC, F  AANP

L   ow b  ack p ain (L   BP) is one of the leading reasons for 
p rimary care visits. The prognosis of L   BP varies widely 
in the literature. It has long been believed that 90% of 
cases improve with n onspecifi c treatment within 6 weeks. 
However, recent cohort studies estimate s hort-term recov-
ery ranging from 39% to 79% ( da C  M enezes C osta et al., 
2012). L  BP continues to be a costly condition in terms of 
actual h ealth care dollars spent, time lost from work, and 
reduced quality of life ( C  asazza, 2012; M achado, M aher, 
H erbert, C lare, & M  cAuley, 2010;  M iller, 2012).

Pain is subjective, and there may be few if any objective 
fi ndings. In fact, a precise p athognomonic diagnosis can be 
given in only 10% to 20% of p atients with L   BP ( C  asazza, 
2012; S tanton et al., 2008). Because b  ack p ain may spon-
taneously resolve on its own, the b  ack p ain sufferers who 
seek h ealth care attention are those for whom the p ain is 
severe or disabling or lasts beyond a reasonable time, or for 
those seeking secondary gain. In most cases, L   BP is labeled 
as lumbar s train because the p hysical examination reveals 
no gross abnormalities and recovery is usually quick.

This c hapter discusses the etiologies of L   BP and the eval-
uation and treatment of p atients. P rimary care providers 
must have a good unders tanding of the anatomic, biome-
chanical, and physiologic factors of b  ack p ain, as this will 
aid in the evaluation and treatment of p atients with L   BP.

nn ANATOMY, P HYSIOLOgY, A ND PATHOLOgY

Anatomy of the S  pine

The s  pine is divided into 4 sections: there are 7 cervical, 
12 thoracic, and 5 lumbar vertebral sections, and the fused 
sacrum (H   ainline, 1995; F igure 43.1). The bony vertebral 
bodies and i  ntervertebral discs provide weight bearing and 
shock absorption. The posterior elements—vertebral arches, 
transverse and s pinous processes, and facet joints—protect 
the spinal cord and nerve roots. The facets, ligaments, and 
p  araspinal muscles provide stability and balance (B  rady, 
1996; W  ipf & D  eyo, 1995). Pain may arise from any of 
these structures. The combined anterior and posterior ele-
ments are referred to as a f unctional unit.

The lumbar vertebra is a static structure made up of 
the anterior vertebral body and posterior elements (s pinous 
process, a rticular facets, and transverse process). There is 
a strong potential for p ain at the vertebral body and facet 
a rticular cartilage secondary to increased p ain sensitivity. 
The most common etiologies are degenerative joint disease 
and fracture of any part of the vertebra (body, compres-
sion fraction secondary to osteoporosis, pars i nterarticularis 
stress fractures).

The i  ntervertebral disc plays a major role in L   BP. It is 
composed of the outer annulus fi brosis, made up of multiple 
layers of collagen fi bers, and the inner nucleus p ulposus, 
made up of a colloidal gel of p roteoglycans and collagen. It 
is 80% fl uid (A   l-M agdassy, 1996; C  yriax, 1991; H  ainline, 
1995). Its functions are absorbing shock, providing resis-
tance to compression, and allowing fl exibility of the verte-
bral column (H   ainline, 1995). A compromised disc lends 
itself to abnormal motion and disc h erniation, with poten-
tial r adiculopathy and p ain. The n  eurologic components of 
spinal anatomy are discussed later in this chapter.

Degenerative disc disease is usually secondary to an 
annular tear, with subsequent leakage of nuclear material 
and dehydration of the disc (H   ainline, 1995). Large annular 
tears may lead to p rolapse or h erniation of the nuclear mate-
rial and subsequent nerve root compression. With aging, the 
percentage of water decreases and the disc becomes less able 
to function normally, increasing the risk of disc h erniation 
in the older population.

The superior and inferior posterior lumbar facets are 
s ynovial articulations situated between each vertebral 
body (C   yriax, 1991; H   ainline, 1995; M argo, 1994; W   ipf 
& D  eyo, 1995). They play a potential role, along with the 
i  ntervertebral discs, which play a major role, in lower b ack 
dysfunction and p ain.

Ligaments play a major role in stability and restriction 
of motion in the lumbar s pine. The key l igamentous struc-
tures include the anterior and posterior longitudinal liga-
ments, which help reinforce the annulus. As the ligament 
descends toward the sacrum, it narrows, increasing the risk 
of a herniated nucleus p ulposus. The l igamentum fl avum 
and the i nterspinous and s upraspinous ligaments all provide 
further s upport to spinal movement (A   l-M agdassy, 1996; 
H  ainline, 1995).

C H A P T E R 43
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Muscles can be divided into anterior and posterior mus-
cle groups. Most posterior is the erector s pinae, made up 
of the l ateral i liocostals, the intermediate l ongissimus, and 
the medial s pinalis. The middle layer is the thick m ultifi dus, 
and the deep posterior muscles include the rotators, i nter-
spinalis, and i ntertransversarii (F igure 43.2). The anterior 
muscle group includes the abdominal muscles that play a 
major role in lumbar stabilization. They include the p soas 
(which is a primary hip fl exor), the outer external o bliques, 
the intermediate internal o bliques, and the inner t ransver-
sus abdominis. The remaining anterior muscles include the 
midline rectus a bdominis and the l ateral q uadratus lum-
borum that functions as a l ateral trunk fl exor (see F igure 
43.2). All these muscles play a role in trunk motion and 
stabilization.

The anatomy of L   BP is a combination of fact and the-
ory. Studies have shown that p ain can be reproduced by 
injecting hypertonic saline into the l igamentum fl avum in 

facet joint capsules. S upra- and i nfraspinous ligaments are 
innervated by afferent branches of the posterior primary 
r ami, and muscle spasms are thought to be a motor refl ex 
to p ain. The role of muscle injury as it relates to b  ack p ain 
has not been fully elucidated. Strains and sprains, however, 
remain the leading diagnoses.

Sciatic p ain requires both mechanical and infl amma-
tory stimuli. The sciatic nerve arises from L    4–S3 nerve roots 
(common p eroneal and fi  bial nerves), passes over the lower 
edge of the sciatic notch, and lies just beneath the p irifor-
mis muscle and just above the o bturator internus muscle 
(see F igure 43.2). The nerve innervates the gluteus m edius 
and m inimus as well as the tensor fasciae l atae before pass-
ing beneath the p iriformis muscle. After passing through 
the main branch of the sciatic nerve, it innervates the ham-
string and the muscles of the lower leg, and provides sen-
sory i nnervation of the leg and foot (B   orenstein, W iesel, & 
B  oden, 1995).
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  FIGURE 43.1

(A) L ateral view of 
vertebral column. 
(B) G eneral fea-
tures of different 
kinds of vertebrae. 

S  ource: Adapted from 
S nell (1992).
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nn EPIDEMIOLOgY

One particular challenge of determining the epidemiologic 
prevalence of L   BP is that diagnostic testing often fails to 
correlate with a patient’s reported symptoms. Therefore, 
surveys are used to determine the prevalence of L   BP in the 
population. Data from the 2002 N ational H ealth Interview 
Survey suggest that L   BP was the most common p ain among 
various p ain syndromes; an estimated 54 million A merican 
adults reported L   BP in the last three months (D   eyo, M  irza, 
& M artin, 2006). The prevalence of L   BP is slightly higher 
among women, at 28.3%, than men, at 24.3%—with an 
increase in prevalence in persons aged 45 years and older. 
There is a greater incidence in A  merican Indians and A laskan 
Natives (35%) followed by w hites (27.4%), H ispanics 
(24.3%), A frican Americans (23.9%), and A sians (19%;  
D  eyo et al., 2006). Generally, the prevalence of b  ack p ain 
fell with increased levels of education and family income.

The prevalence of b  ack p ain alone and b  ack p ain with 
sciatica (defi ned as p ain radiating along the course of the 
sciatic nerve to below the knee in one or both legs) is sum-
marized in T able 43.1. The total c osts of b  ack p ain exceed 
$100 billion in the U nited States per year (K  atz, 2006).

Back-Extension Exercises

The following exercises are to be performed in accordance 
with the comfort of the patient. The patient should per-
form only one e xercise on any one particular day, and 
progress to the next e xercise only when the p ain from 
the previous one decreases. For p atients with s ciatic-type 
conditions, i  f s ymptoms i ntensify i n e ither o r b oth l egs 
(increased p ain, numbness, or tingling), patients should 
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F  IGURE 43.2

Cr oss-section of body musculature and 
fascia through the third lumbar vertebra. 
The primary motions of the lumbar sp  ine 
are fl exion, extension, and la teral bending 
(only a small portion of rotation occurs 
in the lumbar sp  ine). Flexors are anterior 
to the sp  ine and extensors are posterior. 
The muscles that cause la teral bending 
are contiguous to the vertebral bodies in a 
la teral position.

d iscontinue t hat e  xercise and contact w ith their p  hysical 
t herapist o r p  rimary c are p rovider. If symptoms diminish 
in the legs, continue as instructed, even if accompanied by 
a temporary increase in lower b  ack p ain.

1. Lying on the stomach: L ie on your stomach with your 
arms close to your body and your head turned to 
one side or supported by a towel roll or small pillow 
under your forehead. Take a deep breath, then relax 
for 5 minutes. Perform one to two times per day.

2. Pillow under the chest: Li e on your stomach with your 
arms close to your body and your head turned to one 
side. While in this position, a pillow should be placed 
directly under the chest. Take a deep breath, then 
relax for 5 minutes. Perform one to two times per day.

3. Prone on elbows: Whi le lyi ng on your stomach, place 
your elbows under your shoulders so that you are 
resting on your forearms. Take a deep breath, then 
relax for 30 seconds. Perform 10 repetitions, one to 
two times per day.
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4. Press-ups: While lying on your stomach, place your 
hand under the shoulders, and slowly straighten your 
elbows. Keep the lower part of the body relaxed while 
raising the back upward as far as possible. Then relax 
and return to the starting position. Only raise the 
back as far as the pain will allow. Perform 10 repeti-
tions, one to two times per day.

5. Back bending: While standing, place your hands on 
your low back. Slowly bend backward as far as pos-
sible, then relax, and return to the starting position. 
Perform 10 repetitions, one to two times per day.

6. Back-strengthening exercises:
 (A)  Lying on your stomach, with your forehead sup-

ported by a rolled towel or a pillow, raise one 

Source: Wheeler (1995).

MECHANICAL OR ACTIVITY-RELATED CAUSES REFERRED PAIN

Segmental and discal degeneration
Myofascial or soft tissue injury disorder
Disc herniation, with possible radiculopathy
Spinal instability, with possible spondylolisthesis or fracture
Vertebral body fracture
Spinal canal or lateral recess stenosis
Arachnoiditis, including postoperative scarring

Gastrointestinal disorders
Genitourinary disorders, including nephrolithiasis, prostatitis, and 

pyelonephritis
Gynecologic disorders, including ectopic pregnancy and pelvic inflammatory 

disease
Abdominal aortic aneurysm
Hip pathology
Psychosocial causes
Compensable injury
Somatoform pain disorder
Psychiatric syndromes, including delusional pain
Drug seeking
Abusive relationships
Seeking disability or out-of-work status

SYSTEMIC DISORDERS

Primary or metastatic neoplasm, including myeloma
Osseous, discal, or epidural infection
Inflammatory spondyloarthropathy
Metabolic bone disease, including osteoporosis
Vascular disorders such as atherosclerosis or vasculitis

NEUROLOgIC SYNDROMES

Myelopathy from intrinsic or extrinsic processes
Lumbosacral plexopathy, especially from diabetes
Neuropathy, including inflammatory demyelinating type (i.e., 

Guillain-Barré)
Mononeuropathy, including causalgia
Myopathy, including myositis and metabolic causes

TABLE 43.1 Classification of Low Back Pain Syndromes

arm off the floor, keeping it straight. Do not lift 
your head. Hold for 10 seconds. Relax. Repeat 5 
to 10 times, then repeat with the other arm.

 (B)  Lying on your stomach, raise one leg off the floor, 
keeping it straight. Hold for 10 seconds. Relax. 
Repeat 5 to 10 times, then repeat with the other leg.

 (C)  Lying on your stomach, with your forehead sup-
ported by a rolled towel or a pillow, raise both 
arms off the floor, keeping them straight. Do 
not lift your head. Hold for 10 seconds. Relax. 
Repeat 5 to 10 times.

 (D)  Lying on your stomach, with your forehead 
supported by a rolled towel or a pillow, raise 
one arm and the opposite leg off the floor at the 
same time, keeping them straight. Do not lift 
your head. Hold for 10 seconds. Relax. Repeat 
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5 to 10 times, then repeat with the other arm 
and leg.

 (E)  Support yourself on both hands and knees. 
From this position, raise one arm and the oppo-
site leg at the same time, as shown below, keep-
ing them straight. Hold for 10 seconds. Relax. 
Repeat 5 to 10 times, then repeat with the other 
arm and leg.

7. Hip flexor stretching: Lie down on your back near the 
right edge of the table. Pull the left knee to your chest 
and let the right leg hang off the side of the table. 
You may use a weight on the right ankle. Be sure to 
hold your left knee as close to the chest as you can 
throughout the exercise. Hold for 10 seconds, then 
relax. Repeat 5 to 10 times, then move to the other 
edge of the table and stretch the other side.

LBP has numerous etiologies. Fewer than 3% of cases 
are secondary to a serious medical disease. Most cases of 
LBP are mechanical in origin. Mechanical conditions of the 
spine, including disc disease, spondylosis, spinal stenosis, 
and fractures, account for up to 98% of cases of LBP, with 
the remaining cases the result of systemic and visceral dis-
ease (Miller, 2008; Stanton et al., 2008). There are many 
opinions as to the actual neurogenic etiology of LBP, and 
only 10% to 20% of cases can actually be attributed to an 
anatomically defined lesion.

Epidemiologic studies also reveal distinct characteristics 
in the occupational and psychological profiles of people with 
long-term disability due to LBP. The psychosocial variables 
tend to be better determinants of long-term disability than 
diagnostic findings. Many patients present with depression, 

anxiety, maladaptive pain coping behaviors, poor general 
health status, and functional impairment (Chou & Shekelle, 
2010). When working with patients who have LBP, provid-
ers must keep in mind the possibility of secondary gain—
either financial gain (through a lawsuit for a motor vehicle 
accident or other liability) or the desire to remain off work 
and collect disability. These issues must be carefully and sen-
sitively discussed if the provider has evidence that this is the 
nature of the patient’s LBP disability (Becker et al., 2010).

There are equal numbers of reports of LBP in heavy labor-
ers compared to those in sedentary occupations. The loss of 
productivity, however, and time lost from work are greater in 
heavy laborers. The risk factors in both settings may be bio-
mechanical (twisting and other repetitive motions that occur 
on the job). In sedentary occupations, there is an increased 
risk secondary to muscular deconditioning or the chronic 
mechanical stress from sitting positions (Beattie, 1996).

Osteoporosis increases the risk of spinal compression 
fractures. Genetics may play a role in osteoporosis as well as 
congenital isthmic spondylolisthesis, spinal osteochondrosis 
(Scheurmann’s disease), and spinal stenosis associated with 
achondroplasia. In addition, certain athletic activities, such 
as gymnastics and football, may increase the risk of spon-
dylolysis and isthmic spondylolisthesis because they involve 
repetitive hyperextension.

nn DIAgNOSTIC CRITERIA

Differential Diagnosis

Although there are no true diagnostic criteria for LBP, Table 
43.1 shows the multitude of LBP syndromes. This section 
focuses on the more common etiologies, or specific diagnoses 
of secondary back pain. The provider must be able to differ-
entiate between benign causes, such as lumbar strain and disc 
disease, and the more ominous and life-threatening disorders 
that require quick referral, such as cauda equina syndrome, 
malignancy, and vertebral fracture with neurologic compro-
mise. A thorough history and a detailed physical examina-
tion, including a neurologic examination, are warranted.

LBP can be divided into three clinical courses: acute, 
subacute, and chronic. It is useful to differentiate these three 
categories when approaching treatment protocols. The defi-
nitions are as follows:

nn Acute: 0 to 6 weeks
nn Subacute: 6 to 12 weeks
nn Chronic: More than 12 weeks

It is also important to categorize back pain along with its 
etiology for correct treatment and accurate referral.

Mechanical or Activity-Related Causes

DEGENERATIVE DISC DISEASE

There appears to be a correlation between annular tears of 
the disc and degenerative disc disease. As previously stated, 
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there is also a correlation with herniated nucleus pulposus. 
A slow leak over time of the nuclear material will lead to 
desiccation of the disc. How does this lead to back pain? One 
explanation is an inflammatory pathway involving chemical 
factors. This pathway may explain why pain is relieved when 
a corticosteroid or nonsteroidal anti-inflammatory agent is 
administered (Miller, 2008; Rudy, Weiner, Lieber, Slaboda, 
& Boston, 2007). The other theory is an immunologic phe-
nomenon, described by in vitro studies. It is theorized that the 
nuclear material, previously sheltered from the immune sys-
tem, generates an autoimmune response once it is exposed.

Degenerative disc disease may present with isolated LBP 
or with radicular symptoms. The diagnosis can be made with 
plain radiographs, noting diminished disc space between 
the vertebral bodies, or by MRI, which notes changes in 
T2-weighted images (Chou, Fu, Carrino, & Deyo, 2009; 
Davis, Wippold, & Burnberg, 2011; Roberts, Willick, Rho, 
& Rittenberg, 2009).

LUMBAR SOFT-TISSUE INJURY/STRAIN/SPRAIN

Most cases of LBP fall into this category, known as nonspe-
cific back pain. This pain usually resolves spontaneously in 
2 to 6 weeks. If the pain persists longer than this, a second-
ary cause must be considered (i.e., disc vs. facet). In this 
type of pain, the most common etiologic factors are poor 
conditioning, excess weight, and sudden overuse or over-
load activities.

HERNIATED LUMBAR INTERVERTEBRAL DISC

Herniated disc is diagnosed in a small percentage of patients 
with LBP. Lumbar disc herniation is most common in per-
sons aged 30 to 40 years; it is less common in adolescents and 
young adults and rare in the older population (Becker et al., 
2010; Miller, 2008; Stanton et al., 2008). Acute herniation 
of the nucleus pulposus may result from sudden overload 
of the intervertebral disc or from repetitive microtraumatic 
loading (Miller, 2008; Netter, 2003). For most patients with 
a herniated disc, back pain precedes the onset of sciatica. 
The back pain may or may not linger as the pain and pares-
thesias begin to radiate down the leg (Miller, 2008).

The onset of sciatic pain may be gradual or sudden. 
Pain and radicular symptoms may be worsened by sitting 
for a long period, rising from a sitting or supine position, or 
coughing or sneezing.

Herniated discs occur at the L4–5 or L5–S1 level in 95% 
of cases (Miller, 2008; Stanton et al., 2008). The neurologic 
examination should focus on the L5 and S1 nerve roots. 
A herniated disc at the L5 nerve root may cause pain and 
numbness radiating from the back to the anterior thigh, 
anterolateral leg, medial foot, and great toe. There are no 
reflex changes, and the motor examination reveals weak-
ness in the great toe extensor as well as the dorsiflexors of 
the foot (Table 43.2).

Patients with an L5–S1 disc herniation (sacroiliac [SI] 
root) have pain and numbness of the posterior thigh and 
leg, posterior–lateral foot, and lateral toes; a diminished 

ankle reflex; and weakness of the plantar flexors of the 
foot that can be seen with difficulty on toe walking (see 
Table 43.2). It is rare to see clinical herniations above the 
level of L4.

A positive straight-leg raise (SLR) test helps confirm 
nerve root irritation. This test has a sensitivity of 95% with 
proven disc herniation, and its absence can actually rule 
out disc herniation. A crossover test or crossed SLR is less 
sensitive but more specific for disc herniation (Figure 43.3). 
Electromyography may aid in the diagnosis of a particular 
radiculopathy, but it is better used to discriminate radicular 
pain from peripheral neuropathy.

Plain x-rays are not helpful in diagnosing a herniated 
disc, but they should be used to rule out tumor, infection, 
fracture, and spondylolisthesis as clinically warranted. A 
herniated disc is usually confirmed when an imaging study 
such as CT or MRI shows an abnormality corresponding 
to the clinical examination. However, these sophisticated 
and expensive studies should not be ordered too early in 
the course of a workup for LBP, especially if the patient is 
not considered a surgical candidate. These tests should be 
ordered in patients who have a long protracted course, or 
early in the case of cauda equina syndrome, a progressive 
neurologic deficit, or the suspicion of tumor or infection 
(Beattie, 1996).

SPINAL STENOSIS

Spinal stenosis (narrowing of the spinal canal) may be sec-
ondary to hypertrophy of the facet joints (osteoarthritis), 
hypertrophy of the ligamentum flavum, or spondylosis of 
the intervertebral disc that is often superimposed on a con-
genitally narrow canal (Stanton et al., 2008).

Spinal stenosis is most likely in the older popula-
tion. Patients present with an insidious onset of pain and 
numbness that worsens with walking. The pain of spinal 
stenosis is referred to as pseudoclaudication because of 
its similarity to vascular claudication (Casazza, 2012). 
Patients may have adermatomal distribution of pain and 
sensory deficit as well as an abnormal SLR test. To differ-
entiate this from a herniated disc, the factors that exacer-
bate and relieve the pain should be noted. Spinal stenosis 
is relieved by sitting and aggravated by standing; a herni-
ated disc is exacerbated by sitting and relieved by standing 
(Casazza, 2012).

In spinal stenosis, deep tendon reflexes may be decreased, 
with weakness in one or both lower extremities. The diag-
nosis is confirmed by MRI imaging revealing a narrow spi-
nal canal. Plain films would point out only the degenerative 
changes that lead to spinal stenosis.

SPONDYLOLYSIS/SPONDYLOLISTHESIS

These disorders are most common in young adolescents and 
young adults who are involved in sports such as gymnastics, 
tennis, weight lifting, and football (linemen). These sports 
put the lumbar spine into hyperextension. Spondylolisthesis 
is the slipping of one vertebral body forward on the one 
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LEVEL OF DISC HERNIATION PAIN DISTRIBUTION NUMBNESS WEAkNESS REFLEx CHANgES

L3–4 disc

L4 root Foot inversion Diminished knee jerk

L4–5 Disc

L5 root Big toe dorsiflexion

Reflexes intact

5-S1 Disc

S1 root

Foot eversion

Diminished ankle jerk

Midine (central disc)

Multiple roots

Perineum?
Both legs?

Perineum?
Both legs?

Leg weakness?
Bowel/bladder
dysfunction?

Ankle jerks?
Knee jerks?
Anal tone?

TABLE 43.2 Presentations of Disc Herniation With Nerve Root Involvement

Source: Reilly (1991).
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below. The extent of slippage is graded from grade I to grade 
  IV (total forward displacement). Often   spondylolisthesis is 
secondary to bilateral  spondylolysis.   Spondylolisthesis is 
best seen on plain  lateral radiographs.

 Spondylolysis is a stress fracture or fatigue fracture of 
the pars  intrarticularis. This stress fracture is usually caused 
by repetitive overload of the pars with repeated hyperex-
tension. The symptoms may include    LBP with or without 

radiation, a tight hamstring, and relief of symptoms with 
rest. The severity and extent of the defect may change the 
clinical fi ndings. For example, a unilateral defect may be 
found in an asymptomatic person. This lesion would be 
considered inactive, whereas a patient with an active lesion 
or signifi cant   spondylolisthesis may have severe hamstring 
tightness, gait disturbance, and   neurologic symptoms. 
 X-rays may reveal a defect through the pars  interarticularis. 
This may be seen on standard  anteroposterior and  lateral 
views but is usually seen better on oblique radiographs 
that truly outline  La  Chapele’s “ Scotty dog”  (  Hoppenfeld, 
  DeBoer, &  Buckley, 2009).

VERTEBRAL COMPRESSION FRACTURE

Vertebral compression fractures are most consistent with 
osteoporosis in women over age 65 and men over age 75 
with decreased  bone mass. Osteoporosis in itself has no signs 
and symptoms and may progress silently for years until an 
ominous compression fracture leads to  pain and disability. 
The patient may have  pain and a tender point at the level 
of fracture and may splint the  back to avoid mobility at 
the fracture site. Plain fi lms may reveal the fracture or a 
decrease in vertebral height. Bone mineral densitometry can 
be used to diagnose osteoporosis by calculating the patient’s 
 bone mineral density and comparing it to the normal  bone 
density for age (see  Chapter 45).

FACET SYNDROME (  ARTHROPATHY)

  Arthropathy of the facet joints may be diffi cult to diagnose. 
Patients may have    LBP with or without radiation to the but-
tocks. Hyperextension may precipitate facet impingement 
and exacerbate symptoms (   Casazza, 2012). The  physi-
cal examination may be unremarkable except for  pain on 
extension of the trunk.   SLR and the   neurologic examination 
are usually unremarkable. A plain radiograph may or may 
not demonstrate changes at the facet joints.   MRI demon-
strates degenerative changes at the   intervertebral discs and 
at the facet joints.

 PIRIFORMIS SYNDROME

 Piriformis syndrome has become a common diagnosis, 
especially when it relates to buttock  pain without    LBP 
symptoms. The  piriformis muscle is an external rotator of 
the hip. It traverses over the sciatic notch and inserts on 
the greater  trochanter of the femur.  Piriformis syndrome 
is common in athletes, persons who excessively abduct the 
hip or overuse the muscles of the buttock, and persons who 
have excessive compression over the sciatic notch (e.g., sit-
ting on an overstuffed wallet). The  physical examination 
may reveal tenderness over the sciatic notch,  pain with 
forced internal rotation of the hip, and  pain and weakness 
with simultaneous abduction and external rotation of the 
hip. The   neurologic examination is normal, as are plain 
radiographs  ( Scheele,   Luijsterburg,    Bierma-Zeinstra, & 
  Koes, 2012).

C

B

A

FI  GURE 43.3 

(A) Str  aight-leg raising. (B) In  this position, dor sifl exion of 
the foot reproduces sciatic pai n. (C) A positive crossed SLR    
test: bac  k pain on the involved side induced by str  aight-leg 
raising the noninvolved leg.

Source: Adapted from Hoppenfeld (1976).
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SI SPRAIN

The SI joints are often overlooked as an etiology for LBP. 
There is controversy as to whether the SI joints can be 
sprained, because they are among the strongest joints in 
the body. True subtle motion at this joint may predispose 
a person to injury of this joint. Clinically, the patient may 
present with pain at the SI joint. This SI pain should be 
differentiated from that of piriformis syndrome or other 
pathology that may be referred to the groin and poste-
rior thigh. Pain may increase when the patient lies on the 
affected side. There are several provocative tests, including 
Gaenslen’s extension test (Figure 43.4), the Patrick/FABER 
test (Figure 43.5), and the SI compression test. Unlike 
patients with sciatica and piriformis syndrome, there is no 
tenderness at the sciatic notch. Plain radiographs may or 
may not show changes at the SI joint; nevertheless, they are 
valuable in ruling out other potential diagnoses (e.g., frac-
ture, malignancy, infection, ankylosing spondylitis).

Degenerative Disorders: Osteoarthritis

Osteoarthritis is the most common degenerative disor-
der. Degeneration of the articular cartilage involving both 
the facet joints (as previously described) and vertebral 
columns occurs. It is easily diagnosed by correlation of 
symptoms and plain x-ray findings. Other possibilities 
that cause back pain must still be considered before mak-
ing a diagnosis.

Systemic Disorders

INFLAMMATORY DISEASES

The seronegative arthropathies, rheumatoid arthritis, anky-
losing spondylitis, psoriatic arthritis, Reiter’s syndrome, and 
arthritis associated with inflammatory bowel disease are a 
few of the inflammatory arthropathies that may lead to LBP. 
The diagnosis is made usually after the failure of other diag-
noses. The workup includes laboratory tests specific for each 

disorder (see the “Diagnostic Studies” section later in this 
chapter).

MALIGNANCY

Malignancies are most often the result of metastatic carci-
noma from the breast, lung, or prostate. They may include, 
however, multiple myeloma, lymphoma, leukemia, and pri-
mary spinal cord or extradural tumors (Scheele et al., 2012).

INFECTION

Sepsis leading to discitis, sacroiliitis, vertebral osteomyeli-
tis, and epidural abscess must be suspected in patients with 
fever and LBP. Tuberculosis (Pott’s disease) also may infect 
the spine.

Other LBP Etiologies

Other etiologies of LBP include:

nn Gastrointestinal disorders
nn Hip pathology
nn Psychosocial causes
nn Seeking disability
nn Drug seeking
nn Abdominal aortic aneurysm
nn Genitourinary disorders (e.g., renal stones)
nn Gynecologic disorders (e.g., pelvic inflammatory disease)
nn Neurologic syndrome: myelopathy
nn Neuropathy
nn Myopathy

nn HISTORY AND PHYSICAL ExAMINATION

The history plays a major role in the evaluation of the back-
pain sufferer. In many cases, the diagnosis can be made by 

FIGURE 43.4

Gaenslen’s test.

FIGURE 43.5

Patrick/FABER test—lower limb of the unsupported side 
is lowered over the side of the table. Pain upon execution 
of this maneuver indicates pathology in the area of the 
sacroiliac joint.
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a thorough history. The history is of utmost importance 
to rule out organic, nonmechanical causes. The follow-
ing questions may be helpful in ruling out organic causes 
(Margo, 1994):

nn Is the pain worse at rest?
nn Are there significant associated symptoms, such as 
weight loss or fever?

nn Is the pain associated with urinary incontinence or 
retention and caudal anesthesia?

nn What is the severity of the pain?
nn In the elderly patient, is the onset of pain new?

If causes such as infection, tumor, or cauda equina syndrome 
are ruled out, attention should be focused on mechanical 
causes.

The rest of the history should focus on the pain:

nn What is the quality of pain?
nn What is the location of pain?
nn Is the pain referred?
nn Are there radicular components to the pain?
nn What (if anything) relieves the pain? (e.g., sitting in 
the flexed position worsens discogenic pain but may 
relieve the pain of spinal stenosis)

nn Does the pain radiate? If so, does it follow a dermato-
mal distribution pattern?

nn How did the pain start? Was there trauma or a spe-
cific injury, or a cumulative effect (e.g., frequent 
lifting of small loads or twisting in an awkward posi-
tion)? Knowing the cause of the pain also helps with 
the prognosis.

nn Was the cause occupational or recreational? This 
may aid in determining the degree of disability and 
the prognosis.

A history of worsening pain or radiating pain with cough-
ing, sneezing, or the Valsalva maneuver may point toward a 
discogenic origin. These maneuvers increase intra-abdomi-
nal pressure and lead to increased disc pressure.

It is important to assess the severity of pain and the 
impact on daily function. This will guide the treatment plan 
and assessment for improvement of functional status.

In the older adult, osteoporotic stress fractures are usu-
ally associated with constant pain that is localized and 
severe. Pain increases with certain movements and activi-
ties and is never completely relieved. A radicular component 
may be secondary to posterior displacement of a bone frag-
ment with impingement on a nerve root or cord (Stanton et 
al., 2008).

The pain of spinal stenosis is usually associated with 
worsening pain upon walking and standing. The opposite 
is noted with disc herniations and nerve entrapment. If pain 
is not relieved at rest (e.g., the fetal position), the provider 
must consider infection, a metastatic process, or a compres-
sion fracture.

Leg pain may be true radiculopathy versus referred 
pain. Radiculopathy is associated with pain that follows a 
dermatomal pattern, consistent with a specific nerve root, 
whereas referred pain is nonspecific and achy, is confined 

to the buttock or posterior thigh, and does not radiate past 
the knee.

The rest of the history may focus on the medical etiolo-
gies. For example, renal stones may be associated with back 
pain and blood in the urine. Abdominal pathology, such as 
an abdominal aortic aneurysm or pancreatitis, may present 
as back pain.

The physical examination is initiated as the patient walks 
into the office. Observe the gait for the presence of limp or 
a particular stance. For example, a patient with severe spi-
nal stenosis may assume a “simian stance,” with the hips, 
knees, and back flexed. The patient should be undressed 
for the physical examination. The provider must be able to 
observe the back with the patient standing. Inspect to see if 
the patient is leaning to either side, if the iliac crest heights 
are equal, if there is paraspinal spasm or muscle atrophy, 
and if there are abnormal markings or discolorations on the 
back (Stanton et al., 2008).

The next part of the physical examination is palpation. 
Palpate along the paraspinal muscles, spinous processes, 
lumbosacral transition, sacrum, coccyx, SI joints, and bilat-
eral buttocks (sciatic notch). Point tenderness on palpation 
and percussion at the level of involvement may be consistent 
with a vertebral compression fracture, whereas tenderness 
or spasm along the paraspinals is nonspecific.

Assessment of range of motion in all planes of motion 
(e.g., flex-extend, lateral side bend) is important in the func-
tional evaluation and in follow-up assessment of improve-
ment. It is also helpful in differentiating the etiology of back 
pain. For instance, increased pain on flexion is often associ-
ated with discogenic back pain, whereas pain in extension 
is associated with posterior element back pain (e.g., facet 
joints, pars interarticularis stress fractures).

Next, check for the ability to toe walk, as an assessment 
of gastrocnemius muscle strength (nerve root level, S1, S2), 
and the ability to heel walk, assessing the tibialis anterior 
muscle strength (nerve root level L4–5; Chou, Carrino, & 
Deyo, 2009).

The neurologic examination should further consist of 
sensation to light touch and pinprick of the lower extremi-
ties, which must be compared to the contralateral extremity. 
Abnormal sensation that does not follow a specific derma-
tome is highly nonspecific. If it follows a specific dermatome 
pattern, it may be secondary to nerve root entrapment of 
the corresponding nerve.

The motor examination should be performed with the 
patient in either a seated or a supine position. Any specific 
weakness or atrophy should be recorded.

The next test is the SLR test (see Figure 43.3). This test 
helps in differentiating disc pain from other causes. This test 
is performed preferably in both the seated and supine posi-
tions, to help rule out a malingering patient. In both cases, 
the knee is kept in full extension while the hip is passively 
flexed. This tests specifically for L5, S1 nerve root entrap-
ment, and sciatica. The SLR test is positive if the patient’s 
radicular symptoms (numbness, tingling down the affected 
leg) are reproduced. It is negative if only LBP or pain con-
sistent with hamstring tightness is reproduced. The crossed 
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older patients with LBP, or in patients with chronic LBP, 
x-rays are required if trauma, infection, malignancy, or a 
metabolic disorder is suspected (Hoppenfeld et al., 2009). 
X-rays may reveal lytic or blastic lesions, fractures, degen-
erative joint disease, facet arthropathy, degenerative disc 
disease, or dislocation/subluxation (spondylolisthesis). In 
younger patients, the yield is extremely low, but x-rays 
may be necessary if the pain is chronic and fracture is 
suspected.

An initial episode of back pain present for <7 weeks, 
with either no treatment or improvement with treatment, 
does not require x-rays (Chou, Carrino, & Deyo, 2009).

The following are exceptions to this rule:

nn Age greater than 65 years
nn History of high risk for osteoporosis
nn Symptoms of urinary tract dysfunction
nn Pain that worsens despite adequate treatment
nn Intense pain at rest
nn Pain worse at night
nn Fever or chills
nn Unexplained weight loss
nn History of injury of sufficient violence or force
nn History of repetitive stress or increased risk of stress 
fracture

nn Recurrent back pain with no x-rays in 2 years or 
more

nn Prior lumbar surgery or fracture
nn History of radiographic abnormality
nn Anticipation of need for another study or treatment 
that would be facilitated by preliminary x-rays (e.g., 
epidural injection)

nn Patient who cannot give a reliable history
nn Atypical physical findings (e.g., significant motor defi-
cit or unexplained deformity)

These are only guidelines; good clinical judgment must be 
used in each case.

When x-rays are deemed necessary, five views of the 
lumbar spine should be obtained:

nn Anteroposterior and lateral
nn Spot view
nn Lumbosacral level
nn Right oblique
nn Left oblique

Other Imaging Techniques

CT scan and MRI should be performed only after conserva-
tive management has failed and if the results will change the 
course of treatment (e.g., surgery).

MRI is preferred over CT scan because it provides the 
maximum amount of information when evaluating patients 
with suspected spinal disorders. MRI produces superb 
delineation of soft-tissue structures and excellent charac-
terization of medullary bone, it allows direct multiplanar 
imaging, and it does not involve radiation exposure (Chou, 
Carrino, & Deyo, 2009; Davis, Wippold, & Burnberg, 
2011).

or contralateral SLR test is highly specific for disc pathol-
ogy. A LeSeague maneuver (see Figure 43.3B) is specific for 
sciatic nerve involvement. Sensitivity to palpation over the 
sciatic notch may also lead to a diagnosis of sciatica; how-
ever, the piriformis syndrome or SI pathology must also be 
considered.

A thorough hip examination must also be performed 
to rule out hip pathology. The hip examination should 
include inspection, palpation, and range of motion in 
all planes (flexion, extension, abduction, adduction, and 
internal and external rotation). Look for pain as well as 
restrictions in motion. Always compare to the contralat-
eral side.

The Patrick/FABER test is another provocative test to 
differentiate SI pathology from hip pathology. Evaluate 
the hip with the patient lying supine on the examining 
table. Have the patient place the foot on the involved 
side on the opposite knee. The hip joint is now flexed, 
abducted, and externally rotated. In this position, ingui-
nal pain is a general indication that there is pathology 
in the hip or the surrounding muscles. To stress the SI 
joint, extend the range of motion by placing one hand on 
the flexed knee joint and the other hand on the anterior 
superior iliac spine of the opposite side. Pressing down 
on each of these points places stress on the SI joint, and 
pain may be an indicator of SI pathology. Gaenslen’s test 
is another provocative test to evaluate for SI pathology; it 
involves stressing the SI joint with extension of the ipsi-
lateral hip in the supine position (Figures 43.4 and 43.5; 
Hoppenfeld, 1976a).

nn DIAgNOSTIC STUDIES

Laboratory Testing

Laboratory testing usually produces a low yield and 
should be used only if clinically indicated. If infection is 
suspected, a complete blood count should be ordered. A 
chemistry panel may be useful to rule out underlying renal 
or hepatic disorders or crystalline arthropathy. The eryth-
rocyte sedimentation rate and levels of C-reactive protein 
may initially be abnormal with tumor, infection, or other 
inflammatory processes, but they would be normal in most 
other causes of back pain. An elevated alkaline phospha-
tase level may indicate abnormal bone turnover, as in 
Paget’s disease or osteoporosis. If an occult compression 
fracture is diagnosed, ruling out bone malignancy such as 
multiple myeloma with a serum protein electrophoresis is 
warranted. Other studies, such as a protein specific antigen 
level to rule out prostate cancer, should be ordered if clini-
cally warranted.

Radiographic Evaluation

Plain x-rays of the lumbar spine generally have a low 
yield, especially early in the course of LBP. However, in 
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MRI is readily available the United States. It is nonin-
vasive, risk and pain free for most people, and requires no 
special preparation. In degenerative disease, MRI provides 
an abundance of information about the intervertebral discs, 
facet joints, and end plates. When nuclear material is dis-
placed, MRI can differentiate among a contained, noncon-
tained, or sequestrated disc herniation. In spinal stenosis, 
MRI permits the evaluation of true sagittal dimensions 
and cross-sectional areas. MRI is also the optimal exami-
nation to detect primary and metastatic neoplasms in the 
spinal column, cord, or paravertebral soft tissues. It is also 
an excellent tool in diagnosing spinal infection. The use of 
MRI with gadolinium contrast is preferable after surgery.

Criticisms of MRI include its cost and its false-positive 
yields that may lead to unnecessary surgery and treatments. 
However, MRI results add considerably to information 
gained from other tests and complements the provider’s 
clinical judgment.

Bone scans (radionuclide scintigraphy) are of limited 
value in evaluating patients with LBP. Bone scans are more 
sensitive for detecting infection or a neoplasm than are 
plain x-rays. However, MRI is more sensitive than bone 
scintigraphy in detection of vertebral metastases (Algra et 
al., 1991).

CT scan is the test of choice for showing bony abnor-
malities, such as bone destruction from malignancy or infec-
tion. It can also reveal lesions of discs and other soft tissues 
but is not as sensitive or specific for this as MRI.

CT myelography in general has been replaced by MRI. 
It may still be used, however, for presurgical evaluation and 
for definition of the level of nerve root compression and 
extent of herniation. CT myelography may also be used to 
evaluate for a tumor or spinal abscess that may be mistaken 
for a disc, and for patients with multiple disc abnormali-
ties, multilevel radiculopathies, or previous lumbar surgery. 
To perform a myelogram, a contrast agent is injected into 
the spinal canal followed by a CT scan. This procedure is 
considered invasive and has increased risks such as chemical 
meningitis and allergic reaction.

Discography is a specialized testing method that may 
help in evaluating disc disease and identifying patients who 
may benefit from spinal fusion. Discography, whether per-
formed as a solitary test or when paired with imaging (e.g., 
MRI), is not recommended for acute, subacute, chronic 
back pain or radicular pain syndromes. The indications 
for discography are three: to assess a single degenerative 
lumbar disc on MRI or CT, to determine the number of 
levels to include in a posterior lumbar fusion, and to evalu-
ate failed back syndrome after surgery (Lin, Haas, Maher, 
Machado, & van Tulder, 2011). Typically, a small needle 
is placed within the three lower lumbar discs, and each is 
separately injected with contrast. The test has two parts. 
The first is a subjective evaluation of familiar pain provo-
cation. If pain is initiated, it can also be alleviated by lido-
caine administration into the disc. The second part is an 
objective evaluation for degeneration of the annulus or a 
complete annular tear (radial tear). Both plain films and CT 
scan are obtained.

Electromyelography (EMG), also known as a nerve con-
duction test, is not recommended for patients with acute, 
subacute, or chronic back pain who do not have significant 
leg pain or numbness. An EMG should be performed if there 
is concern about nerve involvement or when the neurologic 
examination is equivocal for radiculopathy. It may confirm 
the presence and level of nerve root involvement and may 
differentiate the condition from a neuropathy (e.g., diabetic 
neuropathy).

nn TREATMENT OPTIONS, ExPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAgEMENT

Most patients with LBP can be treated conservatively, and 
pain will resolve spontaneously in 6 to 8 weeks. Surgery is 
undertaken only when conservative management has failed, 
when progressive pain cannot be relieved with conservative 
treatment, and when neurologic deficits progress in quality 
and severity.

The treatment of LBP can be outlined in algorithmic 
form. Figure 43.6 provides a general overview of diagnostic 
and treatment considerations when caring for the patient 
with LBP, as discussed next. It is also important to recog-
nize extraneous factors, such as patient motivation, psy-
chological factors, litigation, and hope for secondary gain, 
that may affect treatment outcomes of what is essentially 
a benign condition (Casazza, 2012; Webster & Cifuentes, 
2010).

The goals of treating back pain should be the same for 
every patient:

nn Relief of pain
nn Increased strength
nn Increased motion
nn Increased endurance
nn Return to pre-injury functional status

For many decades, the initial treatment of prolonged bed 
rest for LBP was a standard recommendation. Treatment 
with bed rest has largely fallen out of favor. Multiple stud-
ies have shown that shorter bed rest leads to an earlier 
return to functional activity, whether work or other physi-
cal activities (Dahm, Brurberg, Jamtvedt, & Hagen, 2010). 
Further disadvantages of prolonged bed rest include rapid 
muscle atrophy, deconditioning, and an increased risk of 
thrombophlebitis. In addition, musculoskeletal problems 
may benefit from motion and early mobilization, further 
supporting limited bed rest and advocating active rest 
(Casazza, 2012).

Medications

Medications continue to be a mainstay in the treatment of 
LBP, along with physical therapy, exercise, and mobiliza-
tion. Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
useful in the acute relief of pain as well as pain management 
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for chronic sufferers. Evidence suggests that    NSAIDs are 
effective for  short-term symptomatic relief in  patients with 
acute and chronic    LBP without sciatica (   Roelofs,   Deyo, 
  Koes,   Scholten, & van   Tulder, 2008). Common   NSAIDs 
prescribed for acute    LBP include ibuprofen 400 to 600 mg 
four times daily or  naproxyn sodium 220 to 500 mg twice 
daily for up to 2 to 4 weeks.   NSAIDs may have signifi cant 
adverse effects, including  nephrotoxicity,  gastrotoxicity, 
and a possible increase in cardiovascular adverse events.

Acetaminophen has also been used to treat acute 
   LBP, though the data on its effi cacy are rather sparse. 

 Hepatotoxicity is one of the main adverse effects of higher 
doses of acetaminophen and must be considered.

 Centrally acting skeletal muscle relaxants are effective in 
the treatment of    LBP, though they must be used with caution 
due to their effects of sedation and dizziness ( van   Tulder, 
  Touray,   Furlan,   Solway, &   Bouter, 2003). Benzodiazepines 
are also considered muscle relaxants, but should not be used 
as fi rst-line therapy for acute    LBP due to limited effi cacy and 
an increased potential of dependency.

 Opioid agonists have also been used to treat acute 
   LBP. However, their  use has wide abuse potential and the 

History and physical examination

Suspect discogenic
or degenerative disease

Trial of treatment

Pain control phase
(Week 0 to 1)

Rest
Medication
Physical therapy (passive)
McKenzie exercises
Back care
Manipulation

Stabilization (Weeks 2 to 4)
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evidence has mainly focused on chronic pain management 
rather than acute. Extreme caution and excellent clinical 
judgment must be exercised when prescribing this class of 
medications to patients.

For chronic LBP, low doses of tricyclic antidepres-
sants have proven effective in some cases (Staiger, Gaster, 
Sullivan, & Deyo, 2003). There have been no definitive 
studies to support the use of these drugs in the treatment 
of acute LBP, however. Finally, the use of systemic gluco-
corticoids, gabapentin, and topical lidocaine has not been 
shown to be effective, nor are these drugs recommended as 
a treatment modality.

Injection Therapy

Injections may include trigger-point injection, facet-joint 
injection, and epidurals. Any provider can be trained in 
injection therapy, but most injections are done by phys-
iatrists (providers trained in physical and musculoskeletal 
medicine) or anesthesiologists trained in pain management. 
Pain management centers staffed by these specialists exist 
and often patients are referred to these centers after conser-
vative treatment has failed.

Trigger-point injections with a local anesthetic such as 
lidocaine, with or without steroids, have no real proven 
benefit, but anecdotally are still recommended. These 
injections remain controversial (Casazza, 2012; Cifuentes, 
Webster, Genevay, & Pransky, 2010). This also holds true 
for facet-joint injections: Although widely used, they are 
costly (because of the equipment and time needed) and are 
of little value when compared with saline injections (Scheele 
et al., 2012).

Epidural injections have shown moderate effects in 
some studies. They have been shown to be effective in LBP 
that is associated with sciatica and lower limb symptoms. 
Anecdotally, they appear to be effective in random patients, 
with no specificity toward a certain personality or psycho-
logical type (Roelofs et al., 2008; Scheele et al., 2012).

Physical Therapy and Exercise

Physical therapy combines therapeutic exercises, mobili-
zation, and other physical modalities. It may also include 
education in proper body mechanics, lifting techniques, 
and preventive measures. This mode of treatment requires 
the patient to become an active participant in self-care 
rather than a passive recipient of treatment (Casazza, 
2012).

The modalities used in physical therapy include:

nn Heat and cold therapy for symptomatic relief of pain 
by reducing spasm

nn Ultrasound
nn Phonophoresis
nn Iontophoresis
nn Electric stimulation
nn Therapeutic exercise

Limited data exist regarding improved outcomes with early 
physical therapy as an intervention, though one study sug-
gests that the early physical therapy was no more effective 
than usual care (Sinclair, Hogg-Johnson, Mondloch, & 
Shields, 1997).

Patients can be instructed to perform therapeutic 
exercises on their own, or they may be guided and moni-
tored by a physical therapist. Factors that determine the 
approach used include the extent of the injury and the 
patient’s disability. A realistic plan should be developed 
with the patient, because if the exercises are not going to be 
performed, or if they are performed incorrectly, they will 
have limited or no benefit.

The exercise program is initially used as a treatment 
modality. After the patient has recovered from the acute epi-
sode, a routine maintenance program should be established. 
The goal is a lifetime of health, not just for the back, but for 
the whole patient.

Other treatment modalities, including spinal manipu-
lation, acupuncture, yoga/massage, and the application of 
heat/cold, have had varying, though minimal, degrees of 
success for the patient with acute LBP.

Education in appropriate sitting and standing pos-
tures is an integral part of the entire treatment plan for 
the patient with LBP. There are long-term benefits from 
educating workers about ways to prevent low back injury. 
“Back schools,” initially developed in Sweden, are effec-
tive in quickly returning the injured industrial worker to 
normal activities (Scheele et al., 2012). This model involves 
intensive physical, psychological, and behavioral recon-
ditioning (Casazza, 2012). Part of the education process 
includes teaching patients proper terminology. For exam-
ple, terms such as “backache,” “mild strain,” or “sprain” 
may reduce the patient’s fear and the psychological factors 
that may increase disability and recovery time, whereas the 
term “bulging disc” or “degenerative disc” may frighten 
the patient and have the reverse effect. The last important 
factor in education is lifestyle changes: People who are sed-
entary, obese, and smokers are at increased risk of back 
pain.

Teaching and Self-Care

In general, LBP resolves within the first 6 to 8 weeks, 
regardless of treatment. For the vast majority of patients, 
LBP can be treated with conservative management. An 
exercise program and education in body mechanics, lift-
ing, and preventive measures are self-care essentials for 
patients with LBP. Anatomic, biomechanical, and psy-
chological factors must all be considered in working with 
patients to develop a comprehensive and realistic treat-
ment and management plan aimed at returning them to 
and maintaining them at their optimal level of functioning. 
Figure 43.7 provides sample instructions for providers to 
use with their patients.
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Patients should see their healt h provider if back   pain  is 
unrelieved by NSAID   s in 10 to 14 days.

Exercise for those with LBP usually involves a combina-
tion of fl exion exercises and an extension exerc ise program. 
The idea is to strengthen anterior supporting structures 
such as the abdominal muscles and posterior supporting 
structures such as the erector spina e muscles. Flexibility 
and range-of-motion exercises are incorporated into the 
program to increase range of motion and core strengthen-
ing (Casaz   za, 2012).

nn COMMUNITY RESOURCES

nn American Chronic Pain  Society: www.theacpa.org
nn American Pain Society: www.americanpainsociety.org

FIGURE 4  3.7

Sample in struction sheet describing care of the back.

Sou rce: Adapted from McNeil Consumer Products Co., Fort Washington, 
PA.

HOW TO  GET ALONG WITH YOUR  BACK

Sitting:  Use a hard chair and put your   spine up against it;  try to 
keep one or both knees higher than your hips. 
A small stool is helpful here. For short rest periods, a contour 
chair offers excellent  support.

 Standing:  Try to stand with your lower  back fl at. . . . Use a footrest 
to help relieve swayback. Never lean forward without bending 
your knees. Note: Shoes with moderate heels s train the b ack 
less than those with high heels. Avoid platform shoes.

Sleeping: Sleep on a fi rm mattress: Put a be dboard (3/4” ply-
wood) under a soft mattress. Do not sl eep on your stomach. If 
you sl eep on your ba ck, put a pillow under your knees. If you 
sl eep on your side, keep your legs bent at the knees and at the 
hips.

Driving: Obta in a lumbar supp ort for your seat and adjust your 
seat close enough to the wheel so that your legs are not fully 
extended when you work the pedal.

Lifting: Make  sure you lift properly. Bend your knees and use 
 your leg muscles to lift. Avoid sudden movement. Keep the load 
close to your body and try  not to lift anything heavy higher than 
your waist.

Working: Do no t overexert yourself. It may help if you can tran-
sition from one position to another before fatigue occurs. If you 
can, change from one job to another before you feel fatigued. 
If you work at a desk, get up and move around whenever you 
have a chance.

Exercise: Get r egular exerc ise (walking, swimming, etc.) once your 
backache is gone. Slowly resume exerc ise and movement to give 
your muscles a chance to warm up and loosen before attempting 
other exerc ise and do not do strenuous exerc ise.

nn Medline Plus: Back   Pain:  www.nlm.nih.gov/medline
plus/backpain.html

nn National Association for the Study  of Pain:  www
.iasp- pain. org

 Referral Poi nts and Cli nical Warnings

Patients with persistent, progressive, or severe neuro  logic 
defi cits should be referred for neuro  logic and surgi-
 cal evaluation. Bowel or bladder dysfunction, saddle 
anesthesia, and bilateral leg weakness and numbness 
are clinical warnings suggestive of the compression that 
may occur secondary to central disc herni ation, known as 
cauda  equina syndrome. This syndrome is considered a 
surgi cal emergency and requires immediate referral.

Clinical Pearls
In patie nts with lower extremity pain,  think “back. ”

nn Sitting and fl exing the back  worsen disc pain  but 
may relieve pain  in spinal steno sis. In spinal steno-
 sis, pain  may worsen with walking and stand ing.

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

A gener al discussion of complementary approaches can 
be found in Chapt er 3. The following, though not an 
exhaustive list, are some complementary approaches 
being used for this condition. Providers need to assess 
for the use o f complementary approaches as part of 
the patient’s history, as they may affect conventional 
therapies, and patie nts may not volunteer this informa-
tion unless specifi cally asked. Effi cacy of many com-
plementary approaches is not as well documented as 
that of conventional therapies. Providers need to read 
the literature before suggesting these complementary 
approaches.

nn Abdominal and core strengthening
nn Acupuncture
nn Aromatherapy
nn Biofeedback
nn Chiropractic
nn Crani osacral therapy
nn Massage therapy
nn Obtaining a dog/pet and walking it
nn Pilates
nn Extract of willow bark
nn Stretching
nn Yoga

(continued)

http://www.theacpa.org
http://www.americanpainsociety.org
http://www.nlm.nih.gov/medlineplus/backpain.html
http://www.nlm.nih.gov/medlineplus/backpain.html
http://www.iasp-pain.org
http://www.iasp-pain.org
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Clinical Pearls (continued)

nn Increased pain  on fl exion is associated with dis-
co genic back   pain,  whereas pain  on extension is 
associated with posterior element pain. 

nn If pain  is not relieved at rest, infection, a meta-
s tatic process, or a compression fracture must be 
considered.

nn Flexion exerc ise should be avoided in early  injury, 
especially if disc pathology is the cause of LBP, 
   because these exercises may increase intra discal 
pressure.
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O  steoarthritis
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O  steoarthritis (O  A) is a clinical condition of d iarthroidal 
joints characterized by p ain, stiffness, and structural altera-
tion. Underlying this condition are destruction and abnor-
mal repair of a rticular c artilage, followed by deposition of 
new bone and c artilage at the margins of the joint. The pro-
cess may lead to joint deformity, decreased r ange of motion 
(R  OM), and in later stages severe functional impairment. 
Although all d iarthroidal joints may be affected, O  A is most 
commonly seen in h and, h ip, and k nee joints.

Primary care providers are at the front line of diagnosing 
and treating O  A. The national ambulatory medical care sur-
vey reveals that problems of the m usculoskeletal system are 
one of the most frequent reasons for offi ce visits. With proper 
attention to details of d iagnosis, treatment, and outcomes, 
the primary care provider is best suited to care for patients 
with O  A and to coordinate the use of o ther specialists.

The p ain of O  A is characteristically worsened with activ-
ity and relieved by rest. Conversely, the stiffness associated 
with O  A is worse after rest of the affected joint and better 
with motion. The bony structural alteration of joints associ-
ated with O  A seen in radiographic s tudies may or may not 
be associated with p ain or stiffness. Hence, the d iagnosis 
of O  A is clinically based on more than just the r adiological 
features of a joint.

O A is classifi ed as either primary/idiopathic (without a 
discernible explanatory event such as joint trauma) or sec-
ondary (to a specifi c insult to the joint). O A may affect one 
or more joints simultaneously. Although O A is not char-
acterized as a systemic infl ammatory illness, it is widely 
accepted that s ynovial infl ammation is a characteristic of 
O A, a lthough the role of immune cells and their cytokines is 
mostly unknown (d e L  ange-B rokaar et al., 2012).

 n ANATOMY, P HYSIOLOGY, A  ND PATHOLOGY

Three types of joints exist within the body: d iarthroidal or 
s  ynovium-lined joints, which are involved in the movement 
of limbs; s ynarthrosis or p seudojoints; and a mphiarthroses 
or cartilaginous joints. O A is a disease strictly of d iarthro-
dial joints. Examples of d iarthrodial joints are the k nee, h ip, 
and joints of the hands. The bony a rticular prominences of 

d iarthrodial joints are lined by a rticular c artilage, which 
facilitates motion at the joint. The biochemical composition 
of adult c artilage is roughly 70% water and 30% solids. 
Current understanding of the p athophysiology of O  A sug-
gests that a rticular c artilage trauma, possibly complicated by 
normal a ging, results in alteration of the water/solid ratio. 
An infl ammatory process involving a variety of b iochemi-
cally initiated cellular events leads to c artilage breakdown. 
Further joint response leads to c hanges in bone, resulting in 
o steophyte formation and bone reconstruction. The exact 
role that a ging plays in O  A is uncertain.

Joint rem odeling occurs initially at the edge of the 
affected joint. O steophyte formation (new bone at the edge 
of joints) is thought to be the result of e ndochondral ossifi ca-
tion of existing and new c artilage. The relationship between 
o steophyte formation and the d evelopment of clinical symp-
toms is not known. O steophytes are often present in r adio-
logical s tudies of asymptomatic persons and may represent 
a normal response to a variety of joint stressors. O steophyte 
formation and o ther bone rem odeling, however, are gener-
ally present in advanced O  A.

 n EPIDEMIOLOGY

O A is thought to result from a complex interplay between 
a variety of h ost-specifi c characteristics, such as immuno-
logic, biomechanical, or b ioinfl ammatory variables, and 
functional characteristics, such as joint use, environmental 
trauma, or stresses. O A is the most prevalent joint disease 
in the U nited States and one of the most common diagnoses 
in primary care practice.

O A generally develops over several years, a lthough 
symptoms may be stable for an extended period of time. 
The p revalence of O  A is thought to have increased in recent 
years, with an estimated 27 million adults having clinical 
O  A of a h and, h ip, or k nee joint in 2005, an increase from 
21 million in 1995 (N   eogi & Z hang, 2013). The increase 
is thought to be related to the a ging of the population and 
the rising p revalence of obesity. The risk factors for O  A are 
a ge and gender; p revalence increases with a ge, and after t he 
age of 50 years, more w omen than men are affected. The 
d iagnosis of O  A is both clinical and r adiological; however, 
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there is no universal definition of OA. Organizations such 
as the American College of Rheumatology have developed 
criteria for the classification of OA of the knee, hip, and 
hand. Although these criteria have proven helpful, the lack 
of a uniform definition for the diagnosis hampers the deter-
mination of prevalence and incidence of OA in this country 
and worldwide.

Death associated with OA is most often a direct result of 
functional impairment of the joint with resulting injury or 
immobility. Given the aging of the population in the United 
States, and the resultant increase in the prevalence of OA, 
the financial impact of this illness can be expected to rise in 
the next 20 to 30 years. There is a significant earning loss 
from work disruption in patients with OA <65 years old.

Risk Factors for OA 

Because OA has a multifactorial etiology, risk factors may 
also be multifactorial. For example, an individual with a 
genetic tendency to develop OA may only develop symp-
toms if subjected to repetitive mild joint injury. Risk fac-
tors vary for different joints, different disease stages, and for 
radiological OA versus development of clinical OA. Specific 
risk factors associated with OA include:

 n Age: Prevalence is directly related to advancing age.
 n Gender and hormones: Women are more likely to 
have OA than men, and their symptoms tend to be 
more severe. The rise in OA around the time of meno-
pause suggests a hormonal influence on the develop-
ment of this disease process.

 n Race/ethnicity: Prevalence and patterns of joint 
involvement with OA varies among racial and eth-
nic groups. Both hip and hand OA were found 
to be more common among White women in the 
Framingham Study than Chinese women in the 
Beijing Osteoarthritis Study, but Chinese women had 
higher prevalence of knee OA. Studies have demon-
strated differences in the radiological features of OA 
in the joints of African Americans compared to their 
White counterparts (Zhang & Jordan, 2010). African 
Americans generally report more hip and knee symp-
toms than Whites.

 n Obesity: Although the exact mechanism has yet to be 
described, there appears to be a relationship between 
obesity and OA. The effects may be both mechani-
cal and systemic (metabolic or inflammatory). 
Adipose tissue is known to be metabolically active, 
but the role of adipokines is unclear. The relation-
ship between obesity and OA varies according to the 
involved site. Studies have demonstrated a strong 
relationship between obesity and OA of the knee, but 
the relationship between obesity and OA of the hip is 
not clear. Although the association of obesity and OA 
in the joints of the lower extremities may make bio-
mechanical sense in terms of the increased stress that 
is placed on these joints, what is less well understood 
is the increased association between obesity and hand 
OA, further raising the question of a systemic process 
in OA development. It is suspected but not clinically 

proven that weight loss may be an opportunity for 
clinical prevention of OA in later ages.

 n Exercise: Studies have suggested a link between spe-
cific forms of exercise and sports and OA, but none 
have been conclusive. In the Framingham Study, 
elderly subjects who engaged in higher levels of activ-
ity, such as walking and gardening, had a threefold 
greater risk of developing OA radiological changes 
than sedentary subjects. Repetitive joint use may 
predispose to the development of OA. For example, 
correlation has been shown between occupational 
lifting and prolonged standing and the development 
of OA of the hip. However, it is thought that physical 
activity in OA may be beneficial, as strengthening of 
periarticular muscles may result in joint stabilization. 
More recent studies suggest just the opposite—that 
exercise in moderate forms may be beneficial in pri-
mary prevention.

 n Genetics: The results of several studies have shown a 
50% to 60% heritable component of OA and the data 
are even stronger for hip and hand OA than for knee 
(Neogi & Zhang, 2013). Familial tendencies in the 
development of joint deformities such as Heberden’s 
nodes have been described. Although genetic fac-
tors are most likely polygenic, specific gene muta-
tions resulting in changes of joint components that 
may lead to the development of OA also have been 
described. For example, a variety of collagen disor-
ders linked to gene defects are thought to be involved 
in the development of certain forms of OA. As the 
molecular genetic revolution progresses, more genes 
will be elucidated as playing a role in this disease. In 
the interim, more research on the complex interaction 
between genetics and family history and environment 
has to be performed.

 n Occupation: Occupation is a risk factor for OA 
(Zhang & Jordan, 2010). Work-related activity has 
been linked to the development of OA of the knee and 
other joints. This is thought to be the result of repeated 
minor trauma, exacerbating an already increased risk 
at a joint predisposed from underlying mechanical 
factors such as joint deformity or malalignment.

 n Trauma: A history of major trauma to the knees is 
strongly associated with the development of OA. The 
same is true for injuries to other joints. In general, 
any injured joint is at risk for the later development 
of OA.

 n Diet: There is great interest in OA and the role of 
dietary factors. Although studies have yielded con-
flicting results, the relationships between vitamins 
C, D, and selenium deficiencies on OA development 
and progression have been examined. Additionally, 
the protectant value of vitamins E and K is under 
consideration.

 n DIAGNOSTIC CRITERIA

The American College of Rheumatology developed classi-
fication criteria for OA of the hip, knee, and hand in the 
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early 1990s, which continue to be a popular method of clas-
sifying OA in clinical studies and in primary care practice. 
However, a criticism of the use of these criteria is that they 
may reflect later signs of the disease process in advanced 
disease (Peat et al., 2006). The diagnosis of OA is based on 
clinical and radiological features. However, nearly half the 
people with osteoarthritic radiological features are asymp-
tomatic, while a similar proportion of those with clinical 
features lack radiological findings (Bijlsma, Berenbaum, & 

Lafeber, 2011). The diagnostic criteria developed by the 
American College of Radiology appear in Table 44.1.

 n HISTORY AND PHYSICAL EXAMINATION

Pain, stiffness, and locomotor restriction are the main symp-
toms of OA. Pain is the most common presenting complaint 
in OA. The pain is usually localized to the involved joint, 

CLASSIFICATION CRITERIA FOR OSTEOARTHRITIS OF  THE  HAND, TRADITIONAL FORMATa

Hand pain, aching, or stiffness and 3 or 4 of the following features:
 n Hard tissue enlargement of 2 or more of 10 selected joints
 n Hard tissue enlargement of 2 or more distal interphalangeal (DiP) joints
 n Fewer than 3 swollen metacarpophalangeal (MCP) joints
 n Deformity of at least 1 of 10 selected joints

aThe 10 selected joints are the second and third DIP, the second and third proximal interphalangeal, and the first carpometacarpal joints of both hands.  
This classification method yields a sensitivity of 92% and a specificity of 98%.

CRITERIA FOR CLASSIFICATION OF IDIOPATHIC OSTEOARTHRITIS OF THE KNEEa

Clinical and Laboratory Clinical And Radiographic Clinicalb

 Knee pain + at least 5 of the following  
9 findings: 

 n Age >50 years

 Knee pain + at least 1 of 3: 

 n Age >50 years

 n  Stiffness <30 minutes

 n Crepitus

  +

 n Osteophytes

 n 91% sensitive

 n 86% specific

 Knee pain + at least 3 of 6: 

 n Age >50 years

 n  Stiffness <30 minutes

 n Crepitus

 n Bony tenderness

 n  Bony enlargement

 n no palpable warmth

 n 75% sensitive

 n 69% specific

 n  Stiffness <30 mins 

 n Crepitus 

 n Bony tenderness 

 n  Bony enlargement 

 n no palpable warmth 

 n ESR <40 mm/hr

 n RF <1:40

 n SF OA

 n 92% sensitive

 n 75% specific

aESR, erythrocyte sedimentation rate (Westergren); RF, rheumatoid factor; SF OA, synovial fluid signs of OA (clear, viscous, or white blood cell count 
<2,000/mm3).
bAlternative for the clinical category would be 4 of 6, which is 84% sensitive and 89% specific.
Source: Altman et al. (1990); Altman et al. (1991b); Altman et al. (1986).

COMBINED CLINICAL (HISTORY, PHYSICAL EXAMINATION, LABORATORY) AND RADIOGRAPHIC CLASSIFICATION CRITERIA FOR 
OSTEOARTHRITIS OF THE HIP, TRADITIONAL FORMATa

Hip pain and at least 2 of the following 3 features:
 n ESR <20 mm/hr
 n Radiographic femoral or acetabular osteophytes
 n Radiographic joint space narrowing (superior, axial, and/or medial)

aThis classification method yields a sensitivity of 89% and a specificity of 91%. ESR, erythrocyte sedimentation rate (Westergren).
Source: Altman et al. (1991a).

TABLE 44.1
The American College of Rheumatology Criteria for the Classification and Reporting of Osteoarthritis of the Hand, 
Hip, and Knee
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but it may be referred. An example of referred p ain is cervi-
cal O  A presenting as p ain in the shoulder, or lumbar facet 
joint O  A causing p ain in the buttock or h ip regions. Early in 
the course of O  A, p ain may be intermittent and it may have 
a nagging or aching q uality that varies in intensity accord-
ing to the level of activity. Pain usually occurs with activity 
or motion and is relieved by rest. In early disease, the p ain is 
not severe, but as the disease progresses p ain may be present 
with minimal motion or even at rest. Infl ammatory fl ares 
may develop during the course of the disease.

Stiffness is very common. Early in the disease, it is felt 
when the patient resumes activity after a period of rest, and 
later it may become a permanent complaint. Bony swelling 
and joint deformity, especially of affected knees and i nter-
phalangeal joints, are common later in the disease. Muscle 
wasting, bowing of the legs, and knock knees are also late 
manifestations. Bony swelling of the i nterphalangeal joints 
may make it diffi cult to perform activities requiring fi ne 
motor skills, such as writing, as well as gross motor skills, 
such as opening jars or grasping objects. Patients complain 
of loss of function according to the site involved.

The cause of p ain in O  A is not completely understood 
but may arise from n ociceptive fi bers and mechanoreceptors 
in the s ynovium, s ubchondral bone, p eriosteum, capsule, 
tendons, or ligaments ( A  bhishek & D oherty, 2013). Pain 
may be related to muscle spasm and fatigue, joint contrac-
ture, capsular fi brosis, and in some cases mild to m oder-
ate s ynovitis. Acute infl ammatory fl ares can be related to 
trauma or c rystal-induced s ynovitis. Temporal and sea-
sonal c hanges in O  A p ain have been reported. For many, 
it is worst upon arising, then diminishes, but worsens again 
in the early evening after a period of activity and dimin-
ished with rest and sleep. Stiffness follows a similar pat-
tern. However, stiffness worsens with periods of inactivity, 
whereas p ain may be reduced with rest.

The degree of l ocomotor restriction is related to the 
location of involved joints. O A of the h and may result in 
diffi culties with grasp and pincer function, whereas O A of 
the h ip and k nee may impair ability to move from a lying 
or sitting position to a standing position, and may interfere 
with g ait.

On the p hysical examination, multiple joints may be 
involved. The patient’s g ait should be evaluated for dis-
turbances related to O  A of the h ip and knees. A limp or 
s tiff-knee g ait may be present. Bony swelling and deformity 
are usually easily recognized, especially at the i nterphalan-
geal joints of the h and and the knees. In the later stages of 
the disease, muscle wasting may become obvious. During 
acute fl ares, t here may be signs of infl ammation, including 
e rythema, warmth, and swelling. Passive joint motion is 
restricted and painful, and t here may be c repitus or a feeling 
of crackling as the joint is moved through its R  OM. C repitus 
of the joint may be more pronounced on active than passive 
R  OM. Reduced R OM may be present in any affected joint, 
and may ultimately result in fi xed fl exion deformities. On 
palpation, joint tenderness, i ntra-a rticular effusions, s yno-
vial thickening, and marginal o steophytes may be present. 
In most cases, t here is no joint instability.

Hand

The most commonly affected joints of the h and are the fi rst 
c arpometacarpal joint and the distal and proximal i nterpha-
langeal joints. Hand O A is usually bilaterally symmetric. 
H  eberden’s nodes are spurs formed at the d istal i nterpha-
langeal joints (Figure 44.1). B ouchard’s nodes are present 
at the proximal i nterphalangeal joints. Deformity or loss of 
motion tends to be gradual. There is a lateral deviation of 
the joints involved. Hand O A may progress or remain stable 
over time. The progression is usually fastest in the d istal 
i nterphalangeal joints. When the fi rst carpal metacarpal 
joint is involved, t here is tenderness at the site and later a 
squared appearance of the h and. The t rapezioscaphoid joint 
is also commonly involved. M etacarpophalangeal involve-
ment is rare. Despite the d evelopment of bony deformities, 
function of the hands remains relatively good.

Knee

O A of the k nee is the most common cause of lower-limb 
disability in older people. Development of p ain and impair-
ment in function tend to be gradual in onset. Both knees are 
usually involved, a lthough symptoms on one side may be 

Bouchard’s
node

Metacarpophalangeal
joints uninvolved

Heberden’s
node

Radial deviation of distal phalanx

 FIGURE 44.1 

N odules on the d orsolateral asp   ects of the d istal i nter-
phalangeal joints (Heberden’s nodes) are due to the bony 
overgrowth of osteoarthritis. U   sually hard and painless, 
they affect the middle-aged or el derly and often, though 
not alwa ys, are associated with arthritic changes in other 
 joints. Fle xion and deviation deformities may develop. 
Similar nodules on the pr oximal interphalangeal j oints 
(Bouchard’s nodes)   are less common. The metacarpopha-
lange  al joints are spared.
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worse. Knee joint pain is usually felt anteriorly, and is wors-
ened by prolonged sitting, standing up from a low chair, 
and climbing stairs or inclines. Descending stairs tends to 
cause more pain than ascending. Generalized knee pain and 
radiation suggest moderate to severe OA. There may be a 
stiff-knee gait. Visual inspection may reveal bony swelling 
or genu varus or genu valgus deformity. Any of the three 
compartments (medial, lateral, tibiofemoral) of the patello-
femoral joints may be involved; most commonly, the medial 
compartment is affected. Medial compartment OA involves 
joint line tenderness and a loss of articulator cartilage, lead-
ing to joint space narrowing and a varus deformity of the 
knee. With progression of disease, there is a loss of active 
and passive motion in both flexion and extension. Crepitus 
may be present, especially at the patellofemoral joint. In 
more advanced cases, a flexion contracture, quadriceps 
atrophy, and joint effusion may be present. Knee OA does 
not progress in all persons, and in some joint symptoms 
may improve with time.

Hip

OA of the hip usually begins with a gradual onset of pain, 
often followed by a limp. The pain typically occurs in the 
groin or anterior thigh, but occasionally it is in the but-
tock or even in the knees because of pain referred along 
contiguous nerves. It may be difficult to differentiate hip 
OA pain from referred spinal pain or concomitant knee 
OA. Unlike knee OA, hip OA is often unilateral. ROM in 
the hip, especially internal rotation, becomes limited. In 
chronic OA, weak abductor muscles may result in a posi-
tive Trendelenburg sign and an ataxic gait. Some patients 
with OA of the hip experience radiological and symptom-
atic improvement.

Spine

The intervertebral disc, intervertebral osseous bodies, and 
posterior apophyseal articulations are involved in OA of the 
spine. Lumbar facet joint OA is thought to lead to localized 
lumbar pain, which may radiate unilaterally or bilaterally 
to the buttocks, groin, and thighs, usually ending above the 
knees. Physical findings include restricted ROM and local-
ized paraspinal muscle tenderness and spasm. Nerve root 
compression from osteophyte impingement can lead to 
radicular pain and other signs such as muscle weakness and 
atrophy, reflex changes, and positive tension signs including 
positive straight leg raising tests. There is restricted motion 
because of pain, stiffness, and bony changes.

Foot

The first metatarsophalangeal joint is the most commonly 
involved joint of the foot and usually occurs bilaterally. 
Joint tenderness, bony swelling, bony enlargement (bunion), 
irregular joint contours, and restricted motion, especially in 
dorsiflexion, may occur.

Disease Course

The course of OA is variable. Although it is a slowly pro-
gressive disease, some patients can improve, especially over 
the short term. Those with multiple affected joints appear 
to have a more rapid progression. This increased risk of 
progression is especially seen in the knee. Crystal deposi-
tion (calcium pyrophosphate, hydroxide apatite, or a mix-
ture) in the joints of patients with OA is associated with an 
increased risk of progressive disease. Age is also a risk factor 
for progression of OA. Elderly persons are more likely to 
have rapid deterioration of their joints than younger per-
sons with the same degree of OA. Other risk factors associ-
ated with progression and poor prognosis include obesity, 
knee malalignment, lower-limb length inequality, excess 
or no joint use, muscle wasting and weakness, joint laxity 
and instability, peripheral neuropathy, poor mental health, 
lack of self-efficacy, and poor social support (Abhishek & 
Doherty, 2013).

 n DIAGNOSTIC STUDIES

The diagnosis of OA is usually made clinically. However, 
appropriate imaging and laboratory assessments should be 
performed to support the diagnosis. To differentiate OA 
from other arthritides definitively, synovial fluid analyses 
and joint imaging may be used.

OA generally does not cause any abnormal laboratory 
results. Inflammatory markers are normal or only mildly 
increased in OA. The erythrocyte sedimentation rate and 
C-reactive protein are usually within the normal range but 
may be mildly elevated in patients with inflammatory OA. 
Some laboratory tests may be done to exclude other dis-
ease processes. Joint aspiration may be performed when 
the diagnosis is unclear. If infection is suspected, aspiration 
must be performed. Synovial fluid obtained by aspiration 
from joints affected by OA is characteristically sterile, non-
inflammatory, without crystals, with normal viscosity and 
few leukocytes, and a normal differential count.

Plain radiography is the gold standard in imaging of 
osteoarthritic joints because it is inexpensive, fast, and eas-
ily available. Radiography may be helpful in establishing 
the diagnosis (see Table 44.1) but is not by itself sufficient 
to make the diagnosis. This is because there is a poor cor-
relation between radiological changes and clinical symp-
toms. Many people with radiographic evidence of OA 
have no symptoms or disability. Despite this, radiographic 
changes are still helpful for classifying OA. The Kellgren 
and Lawrence classification system has been developed as 
a radiological grading of OA for several joints, including 
the hands, knees, and hips. The classification considers the 
sequence of osteophyte formation, joint space narrowing, 
and bone sclerosis and provides a rating on a simple scale 
for each joint. Clinically significant changes in OA radio-
logical scores take at least 1 to 2 years (Bijlsma et al., 2011). 
The changes associated with OA on plain radiographs often 
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include asymmetrical joint space narrowing, subchondral 
bone sclerosis, subchondral cysts, osteophyte formation, 
and bone remodeling. Further imaging studies are rarely 
needed but may include CT, ultrasound, and MRI; they are 
not recommended for routine use. Regular CT has the same 
disadvantages as plain radiography and presents the risks 
associated with higher radiation exposure, but it provides a 
three-dimensional image and the option of contrast agents 
to visualize cartilage as well as bone. Ultrasound also has 
the advantage of showing soft tissue structures, does not 
require contrast, and allows visualization of movement. 
Although the use of ultrasound is increasing, its ultimate 
usefulness has not been determined. MRI reveals the entire 
spectrum of osteoarthritic changes much more accurately 
and earlier than conventional radiography. MRI provides 
sensitive analysis of periarticular soft tissue in addition 
to cartilage and bone. However, limitations of accessibil-
ity, time, cost, and complexity limit its use in the diagnosis 
of OA. Conventional radiography remains a sensitive and 
cost-effective modality and is the initial imaging study of 
choice in the routine evaluation of OA.

 Biochemical markers of OA were predicted to play an 
increasing role in the diagnosis and monitoring of disease 
activity. However, although they are helpful in understand-
ing the pathophysiology of OA and in predicting structural 
changes, up until the present there have been few break-
throughs in this area. Currently, none of the biomarkers are 
effective or consistent in providing the diagnosis or progno-
sis of OA (Bijlsma et al., 2011).

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

The management of OA continues to evolve. Although no 
cure exists for OA, many interventions exist to relieve pain, 
maintain or improve functional status, and minimize dis-
ability. Interventions include nonpharmacologic approaches 
and pharmacologic approaches, including the use of com-
plementary therapies. In early stages of OA, nonpharmaco-
logic approaches may provide adequate symptom relief. If 
nonpharmacologic approaches are inadequate, they should 
be continued as pharmacologic agents are introduced. It 
may become necessary to escalate pharmacologic inter-
ventions throughout the course of therapy, and ultimately 
surgery may become necessary. However, throughout the 
continuum of care, there is a role for continued use of physi-
cal and other nonpharmacologic approaches. Researchers 
have shown that although existing evidence-based guide-
lines support the use of nonpharmacologic interventions 
along with pharmacologic and surgical approaches when 
necessary, these guidelines are often not followed by pri-
mary care providers. To address the inconsistencies in OA 
management, an expert panel has suggested utilization of a 
step approach to OA management (Smink et al., 2011). The 
panel recommends that first-step treatment should involve 

self-care management such as education, lifestyle manage-
ment, and acetaminophen. Second-step treatment includes 
exercise therapy, dietary therapy, and nonsteroidal anti-
inflammatory agents. Third-step treatment options include 
multidisciplinary measures, intra-articular injections, and 
other more invasive interventions. In general, treatment 
plans should be individualized to reduce pain and stiffness 
and facilitate maintenance and improvement of function. 
The long-range treatment goal is the prevention of progres-
sive joint damage and improvement in the overall quality 
of life. Because of the biomedical and psychosocial mani-
festations of this disease, the condition is one that is well 
managed in the primary care provider’s office. However, 
when the diagnosis is in doubt or treatment is unsuccessful, 
appropriate consultation with other specialists is indicated. 
Several specialty organizations have published guidelines for 
the diagnosis and treatment of OA. In 2012, the American 
College of Rheumatology updated its guidelines for the use 
of nonpharmacologic and pharmacologic therapies in OA of 
the hand, hip, and knee. These guidelines may be accessed 
at www.guideline.gov/content.aspx?id=36893&search= 
osteoarthritis. A diagram summarizing these guidelines, as 
well as guidelines from the British specialty society for a 
stepped-care approach to the treatment of OA, is available 
in an article by Sinusas (2012).

Nonpharmacologic Approaches

In early OA, the main symptoms are pain and stiffness. 
Treatment focuses on reduction of these symptoms and 
maintenance and improvement of functional abilities. 
Patient education to promote self-care interventions are 
necessary. Consideration is given to comorbidities such as 
obesity, sleeping problems, loneliness, and mood disorders. 
There is evidence for the positive effect of exercise, pac-
ing of activities, joint protection, weight reduction, and 
other measures to reduce the load on joints. Because obe-
sity is a risk factor for OA, researchers have investigated 
whether weight loss results in improvements in patients’ 
outcomes. In a meta-analysis, it was concluded that a 5% 
weight loss from baseline was adequate to improve func-
tion; pain and disability were reduced if the weight loss 
exceeded 6 kg (Christensen, Bartels, Astrup, & Bliddal, 
2007). Applications of heat or cold are widely used by 
patients with OA. Moist heat is generally preferable to dry 
heat for relief of joint pain. Most modalities of superficial 
heat do not penetrate to the deeper tissues. Deep heat, such 
as ultrasound, can be beneficial in relieving pain. Cold is 
usually recommended after strenuous activity and can be 
effective in decreasing pain and muscle spasms.

Exercise has taken on an increasingly important role in 
the treatment of OA. Referral to physical therapy and occu-
pational therapy (especially for OA of the hand) is recom-
mended to assist in developing a nonpharmacologic plan of 
care. It is unclear whether particular exercises are more help-
ful than others for specific joints, but muscle- strengthening 
and aerobic exercises have been found to be most effective, 
especially for OA of the hip and knee (Bijlsma et al., 2011). 

http://www.guideline.gov/content.aspx?id=36893&search=osteoarthritis
http://www.guideline.gov/content.aspx?id=36893&search=osteoarthritis
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The goals of an exercise program for the patient with OA 
include a reduction of joint pain, an increase in ROM and 
strength, improved performance of daily activities, and a 
reduction in the risks for disability and secondary health 
problems associated within activity. Muscle surrounding 
the involved joint should be strengthened. For example, 
knee exercises are directed at strengthening the quadriceps 
muscles. Isometric exercises are preferable to isotonic exer-
cises because of decreased joint stresses. Patients should be 
encouraged to exercise on a daily basis. Aerobic exercises 
that can be recommended for patients with OA include 
cycling, swimming, elliptical training, and aerobic pool 
exercises. Resistance training, cross-country exercisers, 
and walking can be instituted as tolerated by the patient. 
Patients with moderately severe knee OA who perform iso-
metric strengthening exercises for the lower extremities usu-
ally have a decrease in their joint pain and a decreased need 
for analgesics or NSAIDs.

Although unpopular with some patients, braces have been 
found to have some effect on improving stability, increasing 
proprioception, and decreasing joint stress, and they are cost 
effective. They are especially useful for patients with mod-
erate to severe knee OA. Custom-fitted knee braces, which 
are intended to unload the medial compartment of the knee, 
are available. Other nonpharmacologic modalities, such 
as insole lasers, transcutaneous electrical nerve stimulators 
(TENS), ultrasound therapy, electrotherapy, and acupunc-
ture, are commonly used, but evidence of efficacy is scarce.

Pharmacologic Approaches

The current approach to acute and chronic pain manage-
ment is the concept of multimodal analgesia. Multimodal 
analgesia combines drugs with at least two different mecha-
nisms of action to provide additive or synergistic analgesia. 
Medications are combined to target several different sites 
in the peripheral or central pain pathways. A main benefit 
of multimodal analgesia is that the use of different agents 
allows lower than usual doses of each drug to be used, thus 
lowering the potential for side effects, while providing simi-
lar or superior pain relief than could be obtained from each 
of the medications alone.

The most commonly prescribed oral agents include 
acetaminophen, nonsteroidal anti-inflammatory drugs 
(NSAIDs), and corticosteroids. These medications may be 
used as single agents, or in combination with each other, or 
as part of a multimodal analgesia plan. By the time many 
patients seek care for OA, they have already tried to relieve 
their symptoms with acetaminophen, NSAIDs, and other 
over-the-counter (OTC) preparations. Acetaminophen may 
be taken in doses up to 4,000 mg/d to control pain; how-
ever, due to concern about acetaminophen toxicity related 
to the use of multiple OTC preparations containing acet-
aminophen, maximum OTC dose labeling recommendations 
are expected to be reduced to 3,000 mg/d. Acetaminophen 
is reported to be moderately less effective than NSAIDs for 
analgesia (Towheed et al., 2006). NSAIDs have been the 
first-choice analgesics for oral agents in the treatment of OA. 

However, the risks of these agents must be carefully weighed 
against the benefits anticipated from their use. There are 
a number of NSAIDs available, and all, except naproxen, 
have been found to increase the risk of myocardial infarc-
tion. Older persons, those with cardiac disease histories, 
and those taking higher doses are at greater risk for cardiac 
adverse events. Patients must also be educated to use NSAIDs 
with caution because of the risks of high blood pressure (BP), 
edema, gastrointestinal (GI) bleeding, and renal dysfunction. 
Naproxen has been found to cause more GI effects than ibu-
profen, and all NSAIDs cause more GI effects with higher 
doses. When using an NSAID for chronic management of 
knee or hip OA, using a proton pump inhibitor is recom-
mended to reduce the risks for GI side effects. The effects of 
conventional NSAIDs like ibuprofen on cartilage and joint 
synovium are not fully understood, and some studies have 
shown that they may produce deleterious effects on articu-
lar cartilage, although others show beneficial effects on the 
overall metabolism of cartilage (Ding, Cicuttini, & Jones, 
2009). The selective cyclo-oxygenase inhibitor, celecoxib, 
has a better GI safety profile than the nonelective NSAIDs, 
but is more expensive, and this class of medications may 
increase cardiovascular risks (Zweers et al., 2011).

Topical NSAIDs have become available for use and 
provide a treatment option for patients at particular risk 
for oral NSAID adverse events. Topical NSAIDs are rec-
ommended over oral NSAIDs for persons aged 75 years or 
older (Hochberg et al., 2012). Several professional societ-
ies have begun to recommend topical NSAIDs as alternative 
therapy, and as first-line therapy for the elderly with OA 
(Arnstein, 2012). In clinical trials, topical diclofenac was 
found to have similar effects as ibuprofen on pain, stiffness, 
and function, but the topical group had significantly fewer 
GI adverse effects; in other trials, topical NSAIDs were not 
associated with an increased risk of bleeding compared with 
placebo (Chou, McDonagh, Nakamoto, & Griffin, 2011).

Pain management, a fundamental aspect of treatment 
in OA, requires health providers to pay careful attention 
to the patient’s response to analgesic therapies. If nonphar-
macologic interventions and pharmacologic interventions 
with acetaminophen and/or NSAIDs are inadequate or con-
traindicated, it is necessary to consider other agents in the 
analgesic plan. For patients 75 years or older, tramadol (a 
weak opioid with serotonin and noradrenaline reuptake 
inhibitor [SNRI] activity), duloxetine (SNRI), or intra-artic-
ular hyaluronan injections (a high-molecular-mass polysac-
charine) are possible treatment options in lieu of NSAIDs. 
For younger patients, these agents may be added as multi-
modal agents when acetaminophen and/or NSAIDs are not 
providing adequate pain relief. The SNRIs, a newer class 
of antidepressants, have shown some beneficial effects in 
the treatment of chronic pain. Duloxetine and milnacip-
ran are both SNRIs that are well tolerated and have been 
shown to have efficacy in the management of chronic pain. 
Duloxetine, in addition to its antidepressant indication, 
is indicated for the management of neuropathic pain and 
chronic musculoskeletal pain, including the pain of OA and 
chronic low back pain.
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If pain is severe, it may be necessary to include an opi-
oid in the analgesic plan. Opioid therapy has been found to 
provide effective analgesia and improvement in function in 
limited studies of patients with noncancer pain. Opioid ther-
apy is recommended for patients with symptomatic hip or 
knee OA when the response to other analgesics is inadequate 
and total joint arthroplasty is not an option (Hochberg et 
al., 2012). However, the use of opioid therapy in chronic, 
noncancer pain has been a topic of controversy. Reluctance 
to prescribe opioids for chronic, nonmalignant conditions 
may be due to reports that some patients do not experience 
improvements in pain or function despite high opioid doses; 
other barriers to opioid prescribing include the opioid-associ-
ated risks of serious adverse events and aberrant drug-related 
behavior such as substance abuse, addiction, and diversion 
(Chou et al., 2009). Studies have shown that chronic opioid 
therapy can be effective for carefully selected and carefully 
monitored patients with noncancer pain; however, measures 
must be taken to optimize analgesia while reducing opioid-
related risks. Prescribers should be familiar with the recom-
mendations of the American Pain Society and American 
Academy of Pain Medicine (Chou et al., 2009) before initiat-
ing or continuing a patient on opioid therapy. These recom-
mendations are available at www.americanpainsociety.org/
uploads/pdfs/Opioid_Final_Evidence_Report.pdf

In short, the recommendations address issues related to 
patient selection criteria and risk stratification, informed 
consent and opioid treatment agreements, careful dosing 
and drug titration, monitoring patient responses to analge-
sic action and impact on function, monitoring for adverse 
effects, and monitoring for aberrant medication use.

Intra-articular corticosteroid injections are sometimes 
used in the treatment of OA, but improvement after an intra-
articular injection is likely to be only temporary. There have 
not been any studies showing lasting benefit from cortico-
steroid injections. Pain and symptom reductions have been 
found to last about 3 weeks after corticosteroid injection. 
High doses or repeated doses of corticosteroids may, in 
fact, impede the cartilage repair process, including the bio-
synthesis of glycosaminoglycans and hyaluronic acid. Intra-
articular corticosteroids are generally not given at intervals 
shorter than 3 months. Although efficacy has been shown for 
corticosteroid injections of the knee, this modality may not 
be as effective for OA of the shoulder, hip, or hand. Systemic 
corticosteroid treatment is not indicated for OA.

A fairly recent therapeutic approach to OA is intra-
articular viscosupplementation therapy. Hyaluronan prepa-
rations are injected into the knee in an attempt to return 
to normal the elasticity and viscosity of the synovial fluid 
(Sinusas, 2012). A 2006 Cochrane Review concluded that 
viscosupplementation was effective for treating knee OA 
(Bellamy et al., 2006). The treatment effect lasts for up to 
4 months and has been found to improve both pain and 
function. In a meta-analysis of head-to-head studies of cor-
ticosteroid injections versus hyaluronic acid intra-articular 
injections, corticosteroid injections provided better short-
term relief, but were inferior to hyaluronic acid after 8 
weeks from the time of injection (Bannaru et al., 2009). 

Thus, for an acute flare of OA pain, corticosteroids may be 
preferable. However, for chronic OA pain, hyuralonic injec-
tions may be the treatment of choice.

Surgical Approaches

Surgery is reserved for cases in which advanced symptomatic 
OA has proved refractory to optimal medical management 
and other less-invasive therapies. The generally accepted 
indication for surgery is continued pain and disability despite 
conservative treatment. Arthroscopic debridement of osteo-
arthritic joints has been offered as a surgical approach to 
OA, but randomized controlled trials have not shown any 
advantage over optimized medical therapy in combination 
with physical therapy (Kirkley et al., 2008). The temporary 
relief that some patients have reported after this procedure 
may be due, in large part, to the lavage inherent in the pro-
cedure. Arthroplasty, or total joint replacement, is the most 
common and effective surgery for OA of the weight-bearing 
joints. Excellent patient outcomes have been found follow-
ing total joint replacements of the shoulder, hip, and knee 
(Kirkley et al., 2008; Zhang et al., 2010). In the near future, 
with the passage of the Affordable Care Act and the antici-
pated demand for increased elective surgeries, it is expected 
that there will be an increase in the number of patients 
seeking joint replacements. To control cost and quality 
outcomes, it is likely that it will be necessary to develop 
and implement evidence-supported appropriateness criteria 
to assure that the subgroups of people who receive joint 
replacements are the people who are most likely to benefit 
from the procedures (Ghomrawi, Schackman, & Mushlin, 
2012). Other approaches under investigation include har-
vesting of mesenchymal and amniotic stem cells to induce 
cartilage regeneration, allogenic synovial stem cell implan-
tation, and the stimulation of in vitro cartilage matrix elab-
oration by harvested cadaver chondrocytes.

Teaching and Self-Care

Educating patients with OA about the disease leads to a bet-
ter understanding of the physical limitations, a more posi-
tive attitude, and increased participation in exercise. Many 
studies of OA interventions have included patient education 
and self-management as integral components of the treat-
ment plan. It has been found that the provider’s support 
can also directly affect the level of disability. Interventions 
such as targeted educational sessions and regular phone 
calls or office visits may lead to a reduction in joint pain. In 
a study of 461 patients with hip or knee OA who received 
OA pain self-management educational materials and 12 
monthly phone calls to support individualized goals and 
action plans, moderate improvements in pain were reported 
at the end of the 12-month study period (Allen et al., 2010). 
Patients should be instructed in the principles of joint pro-
tection. For example, those with OA of the knees or hips 
should be advised against squatting, kneeling, and activi-
ties that repetitively stress the joints. For patients with more 
advanced OA, the use of a cane, crutches, or a walker may 

http://www.americanpainsociety.org/uploads/pdfs/Opioid_Final_Evidence_Report.pdf
http://www.americanpainsociety.org/uploads/pdfs/Opioid_Final_Evidence_Report.pdf
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help reduce joint  pain.  Orthotic supports such as wedge 
insoles can also help relieve  pain and distribute joint  forces.

Obese patients with   OA should be encouraged to lose 
weight, and provided with education and referrals to assist 
in this process. Primary care offi ce visits provide an ongoing 
opportunity to assist and support patients with their weight 
loss efforts. Weight loss may reduce the severity of joint 
 pain and slow the progression of the disease.

Complementary Approaches

Commonly used supplements for   OA include   glucosamine 
and  chondroitin. In the   Glucosamine/ Chondroitin  Arthritis 
Intervention Trial (  GAIT), it was found that these agents, 
alone or in combination, failed to show effi cacy in any of 
the fi ve study arms, except for a suggested response in the 
one arm where the supplements were used in combination 
in patients with  moderate to severe   OA of the  knee (  Clegg 
et al., 2006).

 OTC topical preparations, some from medicinal plants, 
are commonly used by patients with   OA. Evidence of effi -
cacy, however, is limited. In a   Cochrane Review of topi-
cal herbal therapies for   OA, arnica gel, when compared to 
ibuprofen gel in patients with   OA of the  hand, provided 
similar effi cacy, but the same or possibly more side effects 
(  Cameron &   Chrubasik, 2013). Another  OTC topical 
preparation, capsaicin cream, has been widely used for   OA 
 pain. Capsaicin, the active ingredient in cayenne pepper, 
stimulates local depletion of substance P, the main chemi-
cal responsible for stimulating  pain nerve fi bers. Although 
a few  clinical trials have shown relief of  hand or  knee   OA 
 pain, the same   Cochrane review reported that capsaicin gel, 
when compared to placebo in adults with   OA of the  knee, 
did not improve  knee  pain or function. If used, the prepa-
ration is applied as often as 3 or 4 times daily. A maximal 
benefi t may not be achieved until 3 to 4 weeks of use.

In recent years, a number of small  studies have been 
conducted to  examine the role of antioxidants in the 
treatment of   OA. In a review of these  studies,  there was 
no convincing evidence that selenium, vitamin A, vitamin 
E, or a combination product is effective in the treatment 
of   OA (  Canter,  Wider, &  Ernst, 2007). Other substances 
and modalities that have been used in the treatment of 
  OA include ginger, shark  cartilage, acupuncture,  tai chi, 
and biofeedback. In a systematic review and  meta-analysis 
examining the effectiveness of  tai chi for   OA of the  knee, 
 moderate evidence was found for  short-term improvement 
of  pain, physical function, and stiffness (   Lauche,   Langhorst, 
  Dobos, &  Cramer, 2013). In a   Cochrane review, the use of 
needle acupuncture in peripheral   OA, compared to sham 
control, was found to provide statistically signifi cant  short-
term improvements in  pain, but the improvements were 
not considered large enough to meet the  study author’s 
predetermined signifi cance level (   Manheimer et al., 2010). 
 Clinical trials on complementary substances and modalities 
are limited. Some health insurance plans provide coverage 
for one or more of these approaches. Primary care providers 
should be aware of ongoing  research fi ndings and maintain 

a fl exible approach toward these and  other investigational, 
complementary therapies.

 n COMMUNITY RESOURCES

 n The Arthritis Foundation, 1330 W. Peachtree St., 
Atlanta,   GA 30309, (404)-872-7100;  www. arthritis
.org.  State and federal legislation updates, links to 
legislators, newsletters,  blogs,  frequently asked ques-
tions (   FAQs) about  arthritis, local support, and  self-
help group information.

 n Health Promotion on the  Internet (  OA and  Exercise), 
www.webmd.com/   osteoarthritis/guide/    osteoarthritis-
support-resources.  General   OA education,  exercise 
information and illustrations, slideshows,    FAQs.

 n National Institute of  Arthritis and  Musculoskeletal 
and  Skin Diseases, 1    AMS Circle,  Bethesda,    MD 
20892–3675, (301)-495-4484, 877-226-4267; www
.niams.nih.gov. Education and publications related to 
  OA for patients and families as well as links to  other 
health related resources.

 Referral Poi nts and Cli nical Warnings

The risk of complications associated with     NSAIDs increases 
with advancing  age. Patients who use     NSAIDs, espe-
cially the elderly, must be carefully monitored for signs 
of bleeding. Oral   NSAID use is not recommended for 
patients  aged 75 years or older or for those with impaired 
renal function.  Celecoxib is associated with a greater 
risk of cardiovascular events than placebo. Ibuprofen 
and  diclofenac are associated with an increased risk for 
cardiovascular events and myocardial infarction com-
pared with placebo. The  Food and  Drug Administration 
(  FDA) warns that the concomitant use of ibuprofen 
and  low-dose aspirin may render aspirin less effective 
when used for  cardioprotection and stroke prevention 
because of a recognized  pharmacodynamic interaction. 
All    NSAIDs have potentially deleterious effects on BP, 
edema, and kidney function. Higher doses increase the 
risks. Whenever possible, the lowest dose and shortest 
duration of treatment should be used.
 Referrals to orthopedic specialists are indicated when 
a therapeutic response is not achieved with  nonsurgical 
interventions, or when surgical intervention for   OA is 
contemplated. There are a multitude of new therapies 
for   OA, and it is important for the primary care pro-
vider to be aware of new  research fi ndings and treat-
ment options. Additional referrals may result when the 
provider identifi es positive results from a new  therapy.
 A step approach to the management of   OA may be 
helpful in guiding primary care providers to pre-
scribe  nonsurgical treatment options before referring 
patients for surgical intervention.

http://www.arthritis.org
http://www.webmd.com/osteoarthritis/guide/osteoarthritissupport-resources.
http://www.arthritis.org
http://www.webmd.com/osteoarthritis/guide/osteoarthritissupport-resources.
http://www.niams.nih.gov
http://www.niams.nih.gov
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Clinical Pearls
 n  OA can affect anyone, but is frequently associated 

with obesity and  aging.

 n The clinical picture in   OA is more important than 
the  radiological picture.

 n Good functional  performance and maximal capac-
ity are important treatment outcomes for patients 
with   OA.

 n The degree of dysfunction is not always directly 
related to the clinical fi ndings.



O steoporosis
M aureen F. Cooney, D  NP, F    NP-BC

O steoporosis is the most common metabolic b one disease 
in the U  nited States and it is characterized by both dimin-
ished b  one mineral density (B   MD) and deterioration of the 
m icroarchitecture of remaining bone. Because b one strength 
is proportional to its density, the consequences of these 
changes are b one fragility and an increased rate of fractures.

O steoporosis is a silent disease, usually asymptomatic 
until a fracture occurs. There are no early warning symp-
toms; when fractures occur, b one density has already been 
lost. O steoporosis is often preventable through a lifelong 
commitment to proper nutrition, adequate and appropriate 
exercise, and early intervention for those at risk. However, 
when it occurs, it is commonly associated with physical, 
psychosocial, and economic consequences.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

The matrix of b one comprises organic and inorganic 
components. Collagen, proteins, and lipids constitute the 
organic portion of the b one matrix. The inorganic matrix, 
which represents 65% of b one’s total w eight, is largely 
composed of calcium and phosphate, with smaller amounts 
of magnesium, sodium, and potassium. H ydroxyapatite is 
the principal mineral component of b one and is 40% cal-
cium by w eight. H istologically, b one can be subdivided 
into two types: c ancellous (spongy) and cortical (com-
pact). C ancellous b one has a large surface area, and its 
metabolic activity is much more rapid than that of cortical 
bone. Viewed microscopically, b one of normal strength and 
density has a honeycomb appearance, whereas osteopo-
rotic b one appears less dense, with a weaker, more spindly 
structure.

B one mass is the total quantity of b one tissue in the skel-
eton. Greater b one mass equals more b one, which indicates 
a stronger skeleton. Most diagnostic studies for o  steoporo-
sis measure b one density of a part of the skeleton, another 
indicator for o  steoporosis because high density also is repre-
sentative of b one strength. Although b one mass and density 
differ slightly in meaning, these terms are used interchange-
ably in this c hapter.

B one mass undergoes predictable changes throughout 
the life cycle. During the fi rst several decades of life, active 
growth occurs, building toward peak b one mass, the maxi-
mal b one density a p erson achieves. Peak b one mass is usu-
ally achieved by age 30 years, and adequate nutrition and 
physical activity are important to achieving this peak. In 
women after this age, there is a plateau or very slow decline 
from peak b one mass until menopause. Declining ovar-
ian function accelerates the loss of b one mass at a rate of 
approximately 2% to 4% per year; this loss is most rapid 
in the fi rst 2 years after menopause and gradually sub-
sides within 5 to 10 years. This decline in b one loss then 
slows, but b one mass continues to decrease over the years. 
Total loss of b one can approach 50%. For men, b one mass 
decreases gradually, particularly after the age of 50 years, as 
testosterone levels diminish, without the sharper dip associ-
ated with menopause. However, men with h ypogonadism 
also experience an accelerated rate of b one loss. All adults 
after age 30 years are on a lifelong course of decreasing 
b one mass leading to senile o  steoporosis, but women have 
the additional burden of p ostmenopausal o  steoporosis from 
estrogen defi ciency.

O steoporosis may be etiologically divided into primary 
and secondary types. Primary o  steoporosis is further subdi-
vided into three types: p ostmenopausal (Type I), principally 
affecting c ancellous b one; a ge-associated disease (T  ype II), 
a slower loss of c ancellous and cortical b one seen in both 
sexes, especially past the age of 70 years; and idiopathic 
o  steoporosis, in which b one loss occurs in young- and m id-
dle-aged men and premenopausal women. S econdary o  steo-
porosis is the result of underlying conditions (T able 45.1).

B one is continually replaced by a process called b  one 
remodeling. Humans remodel their skeletons to a greater 
degree than most other mammals at a rate that increases 
with age. Each year, approximately 20% of the skeleton 
is remodeled. B one remodeling can be divided into two 
processes: r esorption and formation. During r esorption, 
o steoclasts excavate the b one surface by dissolving the min-
eral component of the b one and hydrolyzing the organic 
matrix. S aucer-shaped cavities are produced on t he surface 
of c ancellous b one; tunnels are formed in cortical bone. 
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Cancellous bone is subject to more remodeling activity and 
quicker turnover than cortical bone because its large sur-
face area provides a greater number of remodeling sites and 
its metabolic rate is more rapid. Menopause actually causes 
increased activation of these remodeling sites, intensifying 
resorption and producing deeper cavities in cancellous bone.

Formation is carried out by osteoblasts, which migrate 
to the pits and tunnels and begin to fill them in by secreting 
collagen fibrils to form the bone matrix. After this protein 
matrix is formed, it becomes mineralized through the depo-
sition of calcium hydroxyapatite crystals. Adequate intake 
of vitamin D and calcium is required for mineralization. 
During both the resorption and formation phases of remod-
eling, biochemical markers reflective of these processes arc 
released into the bloodstream.

In the pathogenesis of osteoporosis, the most impor-
tant aspect of remodeling is the rate of formation relative 
to resorption. During childhood and early adulthood, as 
bone mass builds, the rate of formation exceeds that of 
resorption; it then plateaus until about the age of 40 years. 
Thereafter, resorption outpaces formation, and bone den-
sity continues to decrease.

Also significant is each person’s peak bone mass, which 
becomes the starting point for later loss. Slow decreases in 
mass in someone who achieved a relatively low peak may 
ultimately yield the same net bone mass as a more rapid 
decline in someone whose peak mass was high. This high-
lights the importance of proper nutrition and exercise dur-
ing the years of active bone growth to attain maximal peak 
mass.

Osteoporotic changes are more significant at certain 
body sites. Because cancellous bone has greater remodel-
ing activity than cortical bone, it is subject to a more rapid 
loss of density. The vertebral body, femoral neck, and dis-
tal radius are composed of cancellous bone, and they are 
therefore the most common sites of osteoporotic fractures. 
Other fracture sites are the pelvis, tibial plateau, proximal 
humerus, and ribs.

The fragility of porous bone predisposes not only to 
fractures from trauma but also to nonviolent fractures. 
Nonviolent fractures, caused by minimal trauma that would 
not result in fracture in a young adult, are responsible for 
90% of hip and wrist fractures in the elderly. Overall, the 
spine is the most common site for osteoporotic fractures. 
Secondary to vertebral compression, spinal fractures may 
occur in the absence of recognizable trauma, triggered per-
haps by a cough or sneeze. In fact, 50% of people with ver-
tebral fractures from osteoporosis have no recollection of 
back pain, and only one third of persons with vertebral frac-
tures are clinically diagnosed. Fractured vertebrae assume 
a wedge shape, narrowing anteriorly, causing kyphosis, 
height and waistline loss, and abdominal protrusion.

 n EPIDEMIOLOGY

Osteoporosis affects an estimated 25 million Americans, 
80% of whom are women. Approximately 1.5 million 
osteoporotic fractures occur each year (Moyer, 2013). Fifty 
percent of women and one third of older men will experi-
ence an osteoporotic fracture during their lifetime (Hamdy 
et al., 2010). In America, the cost of osteoporosis-related 
fractures in 2005 was $19 billion, but this is expected to 
increase to more than $25 billion/year over the next 2 
decades (Warriner & Saag, 2013).

The most common osteoporotic fracture is the verte-
bral crush fracture; approximately 500,000 of these occur 
per year in the United States. Mostly affecting women older 
than 55 years, vertebral fractures are often clinically silent. 
Whether clinically silent or apparent, they are major predic-
tors of future fracture risk and are associated with increased 
morbidity and mortality. Complications include back pain, 
height loss, kyphosis, and balance difficulties. Over time, an 
increased number of vertebral fractures may lead to restric-
tive lung disease, increased risk of pneumonia, and altered 
abdominal anatomy. Spinal deformities such as dowager’s 
hump can result in changes in body image, loss of self-esteem, 
and increase in the risk of depression. Symptomatic vertebral 
fractures limit mobility and function and ultimately reduce 
quality of life and the ability to live independently. Although 
less debilitating in the long term, Colles’s fractures of the 
distal radius, occurring at a rate of 200,000 per year, may 
hinder the patient’s ability to function in the workplace.

Most significant in terms of complications, death, and 
cost is osteoporotic hip fracture. Each year in the United 
States, more than 7 million days of restricted activity, 3.4 
million hospital bed days, and 60,000 nursing home admis-
sions are attributable to hip fractures. Nearly 20% of 
patients with hip fractures require long-term care facility 
placement (U.S. Department of Health and Human Services, 
2004). Hip fractures, which occur at a rate of approxi-
mately 250,000 per year, claim the lives of up to 25% of 
those affected within the first year after the fracture, with 
men having higher mortality rates than women. This death 
rate is attributable to peri- and postoperative complications, 

TABLE 45.1 Causes of Secondary Osteoporosis

Malignancy (especially 
 multiple myeloma)

Chronic liver or renal disease
Malabsorption
inflammatory diseases
Cushing’s syndrome
Hyperthyroidism
Hyperparathyroidism
Hypogonadism (in men)
Athletic amenorrhea
Eating disorders
Systemic mastocytosis
Rheumatoid arthritis
Osteogenesis imperfecta
Hyperprolactinemia

Pharmacologic agents
Glucocorticoids
thyroid hormone
Anticonvulsants 
Heparin
Lithium
Chemotherapy drugs
Some diuretics 
GnRH agonists
Aluminum-containing 

antacids
Parenteral nutrition
Early oophorectomy
Subtotal gastrectomy
Major organ transplantation

GnRH, gonadotropin-releasing hormone.
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including pneumonia, deep vein thrombosis, and pulmonary 
embolism. Of those who survive, about 50% lose the abil-
ity to walk without assistance and 25% require an assisted 
living situation (Metcalfe, 2008). The vast majority suffer 
permanent disability, with compromised ability to perform 
activities of daily living.

Cultural Factors

Much of the variation in BMD and bone geometry is attribut-
able to heredity. BMD tends to be higher in African American 
and Hispanic women and lower in Whites and Asians. The 
BMD of African American women is consistently higher than 
white women at every weight level. Whites have twice the 
incidence of hip fractures as African Americans. Hip geome-
try, which varies among races, may influence the risk for hip 
fracture. Longer hip-axis lengths, an example of hip geom-
etry, are associated with an increased risk for hip fracture. 
Hip-axis lengths are longer in Whites compared to African 
Americans and Asians, even after adjustments for height. 
Overall, the risk for fracture is 49% higher among White 
women than among African American women (Cauley, 
2011). Although being Asian is a risk factor for osteopo-
rosis when compared to Whites, the Japanese have a lower 
incidence of hip and other nonspinal fractures. This finding 
was attributed to different hip geometry and a decreased 
rate of falls. Although low BMD and hip geometry are fac-
tors that contribute to the risk for fractures associated with 
osteoporosis, there are many other ethnic and racial factors 
that influence the development and progression of osteopo-
rosis and fractures. For example, diet is a cultural factor that 
could enhance the risk of osteoporosis. A group that does 
not consume dairy products or other calcium sources would 
be unlikely to achieve maximal peak bone density.

 n DIAGNOSTIC CRITERIA

Definitive diagnostic criteria are:

 n Dual-energy x-ray absorptiometry (DXA) bone den-
sity reading at the spine, hip, or wrist is more than 2.5 
standard deviations below the young, healthy adult 
mean (Management of osteoporosis in postmeno-
pausal women: 2010 position statement of the North 
American Menopause Society, 2010)

 n Quantitative ultrasonography of the calcaneus has 
been shown to be equivalent to DXA for prediction 
of fractures, but the measurements are not inter-
changeable with DXA; thus, cutoff diagnostic crite-
ria for osteoporosis have not been established (U.S. 
Preventive Services Task Force, 2011)

Suggestive diagnostic criteria are:

 n Fragility fractures (fractures that occur with minor 
trauma, such as a fall from standing height or less) or 
no known trauma (Warriner & Saag, 2013)

 n History of hip or vertebral fracture (Warriner & 
Saag, 2013).

 n HISTORY AND PHYSICAL EXAMINATION

Historical findings related to osteoporosis differ based on 
whether the patient is presenting before or after an osteopo-
rotic fracture. Those evaluated before the fracture stage are 
likely to be asymptomatic; the history, therefore, is directed 
at risk factor evaluation. Those who have had osteopo-
rotic fractures are more likely to have related complaints, 
although they, too, may be asymptomatic. Table 45.2 lists 
pertinent historical data for the assessment of osteoporosis.

The physical examination should include measurement 
of height and careful inspection of the posture and spinal 
curves. Low body mass index (BMI; <20) is a strong inde-
pendent risk factor for osteoporosis and fracture; weight of 
<127 pounds, associated with small bones, is also a risk fac-
tor. Kyphosis and loss of space between the inferior portion 
of the anterior rib cage and the iliac crests are indicators 
of collapse of the vertebral bodies. A protuberant abdo-
men may also be noted. Mild to moderate scoliosis may 
appear, particularly if there have been fractures of vertebrae 
between T2 and T11. A complete musculoskeletal exami-
nation should be performed, including palpation of the 
spine, paravertebral muscles, and other involved areas for 
tenderness or deformity, range of motion, and assessment 
of gait. Assessments of muscle mass, strength, and balance 
help identify deficits that may be correctable. The examiner 
should also look for physical manifestations of diseases that 
could cause secondary osteoporosis (see Table 45.1).

TABLE 45.2
Historical Data for Assessment 
of Osteoporosis

 n Age
 n Gender (female at greater risk)
 n Family history of osteoporosis or nonviolent fractures
 n Exercise habits (sedentary or lacking weight-bearing exercise)
 n nutritional history (calcium and vitamin D intake)
 n Menstrual history (age of menarche, menopause)
 n  History of use of anticonvulsants, systemic steroids, thyroid 
supplements, heparin, chemotherapeutic agents, insulin

 n Androgen or estrogen deficiency
 n Calcium deficiency
 n  Alcohol abuse (greater than moderate intake may increase 
fracture risk)

 n Smoking habits (some association with bone loss and fracture)
 n Personal history of fractures (traumatic and nonviolent)
 n Recent or past falls or injuries and related symptomatology
 n Solid organ or allogeneic bone marrow transplant recipient
 n Bariatric surgery patients
 n  Perceived loss of height (past medical records may be refer-
enced), waistline, or difficulty fitting into clothes

 n  Early satiety, abdominal, or anterior rib discomfort (skeletal cause 
of increased pressure on the abdomen, iliac crests may hit the 
lower ribs, causing pain)

 n Acute pain at or radiating from a fracture site
 n Chronic back pain (often lumbar) from skeletal changes
 n  Coexistent visual or neurologic disorders (these may predispose 
the patient to falls; correction could reduce fracture risk)

 n History of any of the conditions listed in table 45.1
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 n DIAGNOSTIC STUDIES

The most reliable diagnostic tool for osteoporosis is DXA, a 
measure of BMD. BMD is the strongest indicator of future 
fracture risk. DXA provides a high-resolution, highly repro-
ducible image of the lumbar spine and intertrochanteric 
regions of the hip. Radiation exposure from DXA is <3 mrem, 
one tenth that of a routine chest x-ray. DXA is less costly 
than quantitative computed tomography, which exposes 
the patient to 100 to more than 1,000 mrem. Other positive 
attributes of BMD measurement are ease and noninvasive-
ness, reproducibility for reliable follow-up measurements, a 
strong correlation between bone density and bone strength, 
and evidence of treatment response through BMD readings. 
Although not a perfect predictor of fracture risk, DXA of the 
femoral neck is considered the best predictor of hip fracture 
and compared well with DXA of the forearm for predicting 
other fracture sites. The accuracy of DXA for women has been 
demonstrated in previous studies, and in recent years, DXA 
has shown comparable results in men. A limitation of DXA 
is that changes in bone density significant enough to show 
on DXA (variations of at least 2%–4%), may not be evident 
for at least a year. This limits the utility of DXA in terms of 
assessing immediate- or short-term response to treatment.

Interpretation of BMD readings is based on comparison 
to expected values for young healthy adults between ages 
30 and 40 years. Table 45.3 depicts the bone density states 
depending on the number of standard deviations from the 
mean of the healthy comparison group. A 1.5-fold to two-
fold increase in fracture risk is associated with each drop of 
one standard deviation of bone density.

Another method of interpreting DXA results is the use 
of T-scores and Z-scores. T-score is applied to postmeno-
pausal women and men older than 50 years and is deter-
mined by the number of standard deviations above or below 
the mean BMD for healthy adults aged 20 to 29 years of the 
same race and gender (see Table 45.3). The Z-score is used 
for persons younger than 50 years and is determined by the 
number of standard deviations above or below the expected 
BMD for each age and gender category. A Z-score below 
–2.0 is considered low BMD for that particular group, 
whereas Z-score at or above –2.0 is considered within the 
expected range for that age group.

There are no universal guidelines for the use of DXA in 
the assessment of osteoporosis. Expense is a limiting factor. 

The National Osteoporosis Foundation (2013) recommends 
BMD measurements for all women aged 65 years or older 
and for all men aged 70 years or older. It also recommends 
BMD measurements for postmenopausal women younger 
than 65 years of age and men aged 50 to 69 years based 
on osteoporosis risk factors. BMD studies may be recom-
mended for those with several risk factors for osteoporosis, 
for establishment of a pretreatment baseline, and for those 
who have had prior osteoporotic fractures. DXA measure-
ments may help when treatment decisions, such as whether 
to begin estrogen replacement therapy (ERT), have to be 
made. Follow-up measurements at appropriate intervals 
(no more frequently than every 14–18 months) can gauge 
response to treatment.

The World Health Organization (WHO) developed a 
fracture-risk algorithm (FRAX®) to calculate the 10-year 
probability of a hip fracture and the 10-year probability of 
any major osteoporotic fracture in a given patient (World 
Health Organization, 2004). The algorithm was developed 
from studies of cohorts in Europe, North America, Asia, 
and Australia. Since the time the FRAX® data were made 
available for use in the United States, new data related to 
fracture incidence and mortality rates have become avail-
able, and experts are now recommending revisions to the 
incidence rates in the U.S. FRAX® version (Ettinger, Black, 
Dawson-Hughes, Pressman, & Melton, 2010). The FRAX® 
algorithm incorporates BMD results (there are questions 
related to previous DXA results) as well as consideration of 
other risk factors such as age, gender, previous fracture his-
tory, low BMI, use of glucocorticoids, secondary osteopo-
rosis, parental hip fracture history, current smoking status, 
and alcohol intake (Kanis et al., 2009). FRAX® can be calcu-
lated with either femoral neck BMD or total-hip BMD, but 
femoral neck BMD is preferred. The purpose of screening 
tools such as the FRAX® is to assist in identifying patients 
with low bone mass who are most likely to benefit from 
treatment. The U.S. version of the tool may be accessed at 
www.shef.ac.uk/FRAX/tool.aspx?country=9. Osteoporotic 
changes may be detected through simple x-ray readings; 
however, osteoporotic changes become evident only after 
30% to 40% of bone density has been lost. Nevertheless, 
x-rays and CT scans are valuable in the diagnosis of osteo-
porotic fractures. Osteoporotic fractures of the spine cause 
compression; fractured vertebrae become wedge shaped and 
narrow anteriorly. Decrease in vertebral height of 15% to 
20%, seen on x-ray, is one indicator of vertebral fracture.

Quantitative ultrasonography of the calcaneus is also 
commonly used to screen for osteoporosis. The benefits over 
DXA include that it is less expensive, does not involve radia-
tion, can be easily implemented in the primary care setting, 
and has been shown to be as effective in predicting fractures 
in postmenopausal women and men as DXA. The major dis-
advantage of quantitative ultrasonography is that a method 
for converting quantitative ultrasonography results to the 
DXA scales has not been developed, thus limiting its clini-
cal utility. Current diagnostic criteria for osteoporosis and 
drug therapy trials have all relied upon DXA measurements, 
which are not interchangeable with ultrasonography results.

TABLE 45.3 Classification of Bone Density Results

DIAGNOSTIC CATEGORY
STANDARD DEVIATIONS BELOW 
YOUNG ADULT MEAN

Osteopenia 

Osteoporosis 

Severe osteoporosis

1 to 2.5 (t-score lower than −1 but 
greater than −2.5)

Greater than 2.5 (t-score of −2.5 or 
below)

Greater than 2.5 and a history of 
nonviolent fracture

http://www.shef.ac.uk/FRAX/tool.aspx?country=9
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In addition to these studies, some fairly routine labo-
ratory tests should be performed when osteoporosis is 
diagnosed to rule out conditions associated with second-
ary osteoporosis. The following tests may provide useful 
information: complete blood count, serum chemistry, liver 
function tests, thyroid function test, serum 25-hydroxy 
vitamin D levels (serum 25 [OH] D level), parathyroid 
hormone (PTH), testosterone, and gonadotropin levels in 
younger men, urinalysis and 24-hour urinary calcium. A 
complete blood count may reveal malignant disease when 
the erythrocyte sedimentation rate is high and red blood cell 
indices are consistent with anemia. Urinalysis, serum cre-
atinine, protein, and thyroid and liver function tests may 
indicate renal, hepatic, or thyroid disease. Serum calcium 
levels may be elevated in hyperparathyroidism and malig-
nant disease and diminished in osteomalacia, malnutrition, 
hypoparathyroidism, and renal disease. Increased serum 
alkaline phosphatase levels may be associated with hyper-
parathyroidism, Paget’s disease, thyrotoxicosis, neoplasm, 
malabsorption, vitamin D deficiency, alcohol abuse, anti-
convulsant therapy, and chronic renal or hepatic disease. 
Hyperparathyroidism, malabsorption, malnutrition, and 
osteomalacia can result in hypophosphatemia. Ruling out 
other causes of secondary osteoporosis may require more 
specialized testing. Serum 25-hydroxy vitamin D assessment 
may be indicated in cases where gastrointestinal disease or 
osteomalacia is suspected, and adrenal function studies will 
help detect Cushing’s disease.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Primary Prevention

Because osteoporosis is a silent disease for which risk may 
begin to manifest as early as childhood, primary preven-
tion is critical for reducing its incidence. So many people are 
affected by osteoporosis later in life that it would be ideal 
for all to follow preventive guidelines. Primary prevention is 
of significantly greater importance for those at risk.

Health promotion and protection measures for osteopo-
rosis are principally focused on proper nutrition, physical 
exercise, and avoidance of habits that contribute to risk. 
Because healthy bone is largely composed of calcium, this 
is the nutritional element of principal concern. Vitamin D is 
necessary for calcium absorption, so adequate intake is also 
important. The Institute of Medicine (2011) recommends a 
dietary intake of vitamin D 600 IU for all men and women 
up to age 70 years. Beyond the age of 70 years, an intake of 
800 IU of vitamin D is recommended.

Peak bone mass is usually attained by age 30 years, but a 
few studies have suggested it may be reached in some by age 
16 years, illustrating the importance of sufficient calcium 
and vitamin D intake beginning in childhood. Vitamin D 
supply is usually adequate in childhood because of outdoor 

activities with exposure to sunlight and fortification of dairy 
products. Ample calcium intake through dietary consump-
tion is optimal. Calcium dietary intake of 1,000 mg/d for 
men aged 50 years through 70 years, 1,200 mg per day 
for women 51 years and older and for men 71 years and 
older is recommended. Bioavailability of calcium in various 
food sources is a major consideration in assuring adequate 
dietary calcium intake. The United States Department of 
Agriculture (USDA) table for foods rich in calcium may be 
accessed at the following link: www.nal.usda.gov/fnic/food-
comp/search Recommended calcium intake for various age 
groups is listed in Table 45.4. If the requisite amount of 
calcium cannot be obtained through dietary intake, supple-
mentation may be necessary. In recent years, there has been 
a trend toward calcium and vitamin D supplementation 
for osteoporosis prevention. However, the United States 
Preventive Services Task Force (USPSTF) issued guidelines 
on vitamin D and calcium supplementation for fracture pre-
vention in adults (Moyer, 2013: www.uspreventiveservices 
taskforce.org/uspstf12/vitamind/finalrecvitd.htm), in which 
the following were concluded:

1. Currently, there is insufficient evidence to recom-
mend calcium supplementation for primary fracture 
prevention in men or premenopausal women.

2. Current evidence is insufficient to assess the balance 
of benefits and harms of daily supplementation with 
greater than 400 IU of vitamin D3 and >1,000 mg 
of calcium for the primary prevention of fractures in 
noninstitutionalized postmenopausal women.

3. Recommendation against daily supplementation with 
400 IU of vitamin D3 and 1,000 mg or less of calcium 
for the primary prevention of fractures in noninstitu-
tionalized postmenopausal women.

A sedentary lifestyle is considered a risk factor for osteopo-
rosis. The skeleton must be “loaded” by weight bearing or 
other resistance to maintain its density. Most studies have 
shown that the magnitude of this loading is more important 
than its frequency. Immobility from prolonged bed rest after 
a fracture may result in up to a 40% loss of bone density, 
and this may persist. Physical exercise throughout childhood 
is a significant determinant of the degree of peak bone den-
sity attained. Continued physical activity during adulthood 
helps increase or maintain bone density at skeletal sites that 

TABLE 45.4 Recommendations for Calcium Intake

AGE
MILLIGRAMS  
PER DAY

Men 19–70 years
Men older than 70 years
Women 19–50 years
Women older than 50 years
Pregnant or lactating women younger than 

18 years
Pregnant or lactating women older than  

18 years

1,000
1,200
1,000
1,200
1,300 

1,000

http://www.nal.usda.gov/fnic/foodcomp/search
http://www.uspreventiveservicestaskforce.org/uspstf12/vitamind/finalrecvitd.htm
http://www.nal.usda.gov/fnic/foodcomp/search
http://www.uspreventiveservicestaskforce.org/uspstf12/vitamind/finalrecvitd.htm
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are loaded. With the exception of swimming, most types of 
aerobic exercise load the lower extremities and the spine 
(through weight-bearing exercise). Resistance training can 
load the upper extremities. A lifetime program of physical 
exercise is critical for primary prevention of osteoporosis.

Attending to risk factors is a prime component of osteo-
porosis prevention and detection of those with particular 
susceptibility to osteoporotic fractures. For those at high 
risk, interventions can halt and possibly reverse bone loss 
and decrease the risk of future fractures. Because these frac-
tures have multifactorial origins, elimination of even one 
risk factor may be influential. Alterable risk factors include 
sedentary lifestyle or lack of weight-bearing exercise, inad-
equate intake of calcium and vitamin D, alcohol abuse 
(greater than moderate intake), and smoking.

Obviously, other risk factors, such as female gender, 
small frame size, race, advancing age, and family history of 
osteoporosis cannot be altered. Persons with these unalter-
able risk factors should be even more attentive to the alter-
able risk factors that are responsive to lifestyle modifications.

Secondary Prevention

Those at high risk of osteoporosis should be screened for 
the disease. The USPSTF published updated recommenda-
tions on screening for osteoporosis in 2011 (available at 
www.uspreventiveservicestaskforce.org/uspstf/uspsoste 
.htm). Osteoporosis screening is recommended in women 
aged 65 years or older and in younger women who have the 
same or greater fracture risk as a 65-year-old White woman 
who does not have additional risk factors. Current evidence 
is insufficient to assess the balance of benefit and harms of 
screening men for osteoporosis (U.S. Preventive Services 
Task Force, 2011). The National Osteoporosis Foundation 
(2013) recommends BMD testing for men aged 70 years 
and older. They also recommend BMD testing and vertebral 
imaging for those who have had a fracture, to determine the 
degree of disease severity.

Certain patient populations are at significantly higher 
risk of the development of osteoporosis, and therefore 
require particular attention to screening and intervention. 
Osteoporosis prevention, treatment measures, and BMD 
testing should be considered for anyone who has started on, 
or who has been on a dose of 5 mg or more of prednisone 
or equivalent daily for at least 3 months. Patients accepted 
into a transplantation program should have BMD testing at 
the time of acceptance and yearly thereafter. BMD testing 
may be required every 6 months if high-dose steroids are 
administered before transplantation (Institute for Clinical 
Systems Improvement, 2011).

Because interventions at almost any stage can to some 
degree improve bone density or reduce the risk of fractures, 
case finding is beneficial. Patients presenting for routine 
office visits should be assessed for osteoporosis risk factors, 
and accurate serial height assessments should be performed. 
When there is a historical height loss of more than 4 cm, 
a measured height loss of more than 2 cm, or significant 
acquired kyphosis, further testing with DXA or other BMD 

testing is recommended (Table 45.5). Greater awareness of 
the risk factors, signs, symptoms, and diagnostic testing for 
osteoporosis should increase the number of persons receiv-
ing appropriate care. See the sections “History and Physical 
Examination” and “Diagnostic Studies” for information 
regarding disease detection.

Tertiary Prevention

TREATMENT OPTIONS AND EXPECTED OUTCOMES

Goals of the various treatment modalities for osteoporo-
sis are to enhance the bone mass still of normal quality, to 
avoid additional bone loss, and to prevent fractures. The 
therapeutic regimen should include lifestyle modifications as 
well as medical interventions. Although most of the studies 
regarding therapeutic agents for osteoporosis have included 
patients up to age 80 years, researchers generally agree that 
the very elderly are also likely to benefit from therapy. Very 
small changes in bone mass (halting further loss or increas-
ing mass) decrease the fracture risk. It is never too late to 
initiate treatment. Before initiating treatment, the provider 
must evaluate the patient for correctable causes of second-
ary osteoporosis.

 n COMPREHENSIVE MANAGEMENT 
RECOMMENDATIONS

The decision to initiate therapy for osteoporosis should be 
based upon BMD results and assessment of fracture risk. 
Pharmacologic therapy, in addition to dietary interventions 
and weight-bearing exercises, is indicated for postmeno-
pausal women and men aged 50 years or older with a previ-
ous hip or vertebral fracture, a T-score <–2.5 or lower, and 
low bone mass plus a 10-year probability of hip fracture of 
3% or higher or a major hip fracture of 20% or higher. The 
National Osteoporosis Foundation (2013) has published a 
comprehensive document to guide clinical decision mak-
ing in the prevention and treatment of osteoporosis. This 
document is available as an app and also may be accessed at 
www.nof.org/hcp/clinicians-guide

BMD, bone mineral density.
Source: National Osteoporosis Foundation (2013) and U.S. Preventive Services 
Task Force (2011).

TABLE 45.5 Indications for BMD Testing

Women aged 65 years and older, regardless of risk factors
Younger, postmenopausal women with clinical risk factors for 

fractures
Men aged 70 years and older (national Osteoporosis Foundation, 

2013)
Men aged 50–69 years with clinical risk factors for fracture 

(national Osteoporosis Foundation, 2013)
 Adults older than 50 years with a fracture
Adults with a condition or requiring a medication associated with 

bone loss or low bone mass

http://www.uspreventiveservicestaskforce.org/uspstf/uspsoste.htm
http://www.nof.org/hcp/clinicians-guide
http://www.uspreventiveservicestaskforce.org/uspstf/uspsoste.htm
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Calcium

Adequate intake of calcium (see Table 45.4) must be ensured. 
In well-nourished populations in developed nations, where 
protein and phosphorus intake is adequate, calcium is the 
limiting nutrient for the process of bone growth. Our cal-
cium intake is less than that of our primitive predecessors, 
and our intestinal absorption and renal excretion are less 
efficient. Because the principal mineral component of bone 
is calcium, ample dietary calcium intake is necessary.

There is conflicting and insufficient evidence available 
to evaluate the benefits and harms of calcium supplementa-
tion. A moderate level of evidence from several large ran-
domized controlled trials (RCTs) suggests that calcium does 
not reduce the risks of vertebral and nonvertebral fractures, 
although two separate pooled analyses have shown reduced 
hip fracture risk (Levis & Theodore, 2012). The effects 
of calcium replacement on cardiac risks is unclear, and 
increased risks of kidney stones and vascular calcification 
are thought to be associated with calcium supplementation. 
Guidelines from several organizations differ and conflict in 
their statements related to calcium supplementation, but the 
2013 USPSTF does not recommend supplementation, and 
calls for additional studies to address the current gaps.

Vitamin D

Calcium is poorly absorbed from the gastrointestinal tract 
and requires vitamin D for successful absorption and use. A 
vitamin D precursor is present on the skin and is converted 
first by sunlight and later by the liver and kidneys to its 
active form, 1,25 dihydroxy vitamin D, which functions in 
the intestine to enhance calcium absorption. Persons with 
inadequate exposure to sunlight or the elderly may require 
supplemental vitamin D. The value of vitamin D in reducing 
fracture risk is unclear, despite a large number of studies. A 
moderate level of evidence has shown that in institutional-
ized patients, 700 to 800 IU of vitamin D daily, along with 
calcium, reduced the risk of hip and nonvertebral fractures 
(700 IU) and the overall fracture risk (800 IU). The USPSTF 
recommends vitamin D supplementation (800 IU) to pre-
vent falls in community-dwelling adults aged 65 years or 
older who are at increased risk of falls due to a history of 
recent falls or vitamin D deficiency. More research is needed 
to determine whether daily supplementation with more than 
400 IU of vitamin D3 and >1,000 mg of calcium is advised.

Estrogen Replacement Therapy 

Estrogen is only recommended as first-line therapy for 
women younger than 50 years who have undergone prema-
ture menopause. It is recommended that these women only 
take ERT up to the age of normal menopause (49–53 years 
of age). The FDA recommends that prior to considering 
estrogen or hormonal therapy for the prevention of osteopo-
rosis, alternative nonhormonal therapies should be carefully 
considered. Although the benefits of using estrogen for the 

prevention and treatment of osteoporosis have been demon-
strated in many studies, the risks for myocardial infarction, 
stroke, invasive breast cancer, pulmonary emboli, and deep 
venous thrombosis associated with hormone therapy have 
been demonstrated in the Women’s Health Initiative (WHI) 
and the Million Women Study, thus generating much reluc-
tance, confusion, and concern about the use of ERT for the 
treatment of osteoporosis.

Selective Estrogen Receptor Modulators

The selective estrogen receptor modulators (SERMs) have 
estrogenic activity in some tissues but not others. Raloxifene 
was the first drug in this class to receive marketing approval 
for the prevention of osteoporosis in postmenopausal 
women. The effects of raloxifene on bone are well estab-
lished. Large-scale studies have shown that raloxifene at a 
daily dose of 60 mg is effective in the prevention of post-
menopasusal osteoporosis and vertebral fractures. These 
skeletal benefits have been achieved without estrogenic stim-
ulation of uterine or breast tissue, and therefore there was 
no increased risk of endometrial or breast cancer. Increased 
rates of venous thrombotic events, including stroke, were 
similar to those associated with ERT. Long-term compliance 
with this medication may be limited by moderate to severe 
vasomotor and gynecologic side effects such as hot flashes 
and vaginal dryness (Gennari, Merlotti, & Nuti, 2010).

Antiresorptive Treatments

BISPHOSPHONATES

Bisphosphonates are currently considered first-line treat-
ment and are the most commonly prescribed agents for the 
management of osteoporosis. The bisphosphonates inhibit 
osteoclast function, and therefore reduce bone resorption. A 
number of bisphosphonates are currently available, and the 
preparations may be administered orally or intravenously. 
The dosing frequencies vary by agent and route, from daily 
(e.g., alendrolate and risedronate orally), to weekly (alen-
drolate and risedronate), monthly (ibandronate orally), 
quarterly (ibandronate intravenously), and even annually 
(zoledronic acid intravenously).

The oral bisphosphonate preparations have limited 
absorption, and must therefore be dosed to optimize bio-
availability (on an empty stomach with only water and with-
out further oral intake for at least 30–60 minutes, except for 
the delayed-release weekly preparation of risedronate). The 
major side effect reported with the use of the oral bisphos-
phonates is gastrointestinal intolerance. To protect the 
esophagus, the patient should refrain from eating or drink-
ing and should remain in an upright position for 30 min-
utes after it is taken. Persons with esophageal obstruction 
or a creatinine clearance of <30 may not be candidates for 
this therapy. Adequate intake of calcium and vitamin D is 
important to support the process of increasing bone density.

The long-term use of bisphosphonate therapy has raised 
concerns about the risks of subtrochanteric femur fractures 



684      Unit iX: Musculoskeletal Conditions

and osteonecrosis of the jaw. Circumstantial evidence sug-
gests an association between intravenous bisphosphonates 
and osteonecrosis of the jaw in malignancy. At this point, 
the etiology of osteonecrosis of the jaw remains unclear, and 
no clear association has been made between jaw osteone-
crosis and bisphosphonate therapy, particularly in patients 
being treated for osteoporosis. There is low strength of evi-
dence to cite an increased risk of atypical fragility fractures 
of the femur, but when evaluating this risk, it is important 
to recognize the far greater numbers of osteoporotic frac-
tures that are prevented by the bisphosphonates. Although 
more rigorous studies to examine the risks are needed, cur-
rent results related to the development of these complica-
tions are inconclusive, and it appears that the absolute risk 
of osteonecrosis of the jaw and subtrochanteric fractures 
in patients treated for osteoporosis with bisphosphonates is 
very low (Khosla et al., 2012).

As for duration of bisphosphonate therapy, the Food 
and Drug Administration (FDA) in 2012 recommended that 
the duration of bisphosphonate therapy should be based on 
the patient’s fracture risk and duration of prior treatment. 
The FDA recommends that treatment should be discontin-
ued after 3 to 5 years in women at low fracture risk with 
no prior fracture and near-normal BMD, while continuing 
treatment in women at higher fracture risk. There is inad-
equate experience beyond 5-year use of bisphosphonates to 
guide recommendations beyond this time frame. Some clini-
cians utilize “drug holidays” for postmenopausal osteopo-
rosis treatment, but there is no clear evidence to support or 
guide this practice.

DENOSUMAB

Denosumab is a fully human monoclonal antibody that 
inhibits osteoclast formation, decreases bone resorption, 
and increases BMD in postmenopausal women. It has also 
shown efficacy in preventing osteoporosis and, although 
there have been a limited number of studies, improvements 
have been shown in BMD in men. The use of this agent 
along with other agents in the management of osteoporo-
sis is unclear. At this time, the use of bisphosphonates is 
recommended as first-line therapy, but denosumab may be 
an appropriate option for patients who are unable to toler-
ate the dosing requirements of oral bisphosphonate therapy. 
Denosumab is administered as a subcutaneous injection 
every 6 months. Patients who are hypocalcemic or vitamin 
D deficient should have the deficiencies corrected prior to 
the use of denosumab. Serum calcium monitoring is neces-
sary in patients with impaired kidney function. Denosumab 
has been associated with an increased risk for infections and 
other adverse events.

CALCITONIN

Calcitonin, a naturally occurring polypeptide, inhibits 
osteoclast activity and thus diminishes bone resorption. The 
intranasal form of calcitonin has virtually replaced the less 
convenient injectable type. In addition to its antiresorptive 
qualities, calcitonin has an analgesic effect for osteoporotic 
fracture pain in many patients and is, therefore, useful in 

established osteoporosis. Studies evaluating the use of nasal 
salmon-calcitonin 200 international units daily have shown 
a 33% risk reduction in new vertebral fractures compared 
with placebo. This effect was noted without significant 
effects on BMD (Institute for Clinical Systems Improvement, 
2011).

Because calcitonin’s effect on BMD principally involves 
the vertebrae, it is usually used when other treatment 
options are contraindicated or when its analgesic effect is 
sought. When instructing patients about the use of the intra-
nasal device, they should be told to alternate nostrils daily. 
In contrast to the injectable form, which is associated with 
several side effects, intranasal calcitonin is well tolerated. 
Adverse effects include nasal irritation, fatigue, and flulike 
symptoms.

TESTOSTERONE

Testosterone therapy is an effective treatment option for 
osteoporosis in men with androgen deficiency. The goal is 
to assure adequate replacement of testosterone levels. There 
is less evidence of its effectiveness in men with normal 
androgen levels. Administration of this hormone has been 
associated with an increase in bone mass; however, long-
term effects have not been fully investigated. Testosterone 
therapy in older men is associated with an increased risk 
of prostatic hypertrophy and cardiovascular complications 
(Ebeling, 2013). Modes of administration include intramus-
cular injection every 2 to 3 weeks, a transdermal scrotal 
patch every 24 hours, a nonscrotal patch, topical testoster-
one gel, buccal tablets, oral pills, and implantable testoster-
one pellets.

FOLLOW-UP AFTER PHARMACOLOGIC INTERVENTIONS

Follow-up for patients receiving pharmacologic interven-
tions should include the use of central DXA on the same 
machine that was used as the baseline test. It is not rec-
ommended any more often than every 12 to 24 months. 
However, patients on glucocorticoid treatments or those 
with early menopause may require testing every 6 to 12 
months (Institute for Clinical Systems Improvement, 2011). 
Stability or an increase in BMD is considered successful 
therapy.

If therapy is unsuccessful, a number of factors must be 
considered. Leading problems with pharmacologic manage-
ment of osteoporosis include the issues of poor drug adher-
ence and improper medication administration techniques, 
particularly in the case of the bisphosphonates. Other fac-
tors include unidentified secondary causes of osteoporosis, 
inadequate intake of calcium and vitamin D, malabsorption 
of the medication, and true treatment failure.

Complementary Approaches

In short-term studies, soy isoflavone supplementation has 
shown beneficial effects on bone density in postmenopausal 
women, yet the long-term results are unknown. Other ther-
apies that have been examined include herbal formulae, 
essential fatty acids, and vitamins A, C, and K, but very few 
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studies related to their actions, effectiveness, and safety have 
been published and further randomized controlled trials 
are necessary (Higgs & Kessenich, 2010). Complementary 
modalities that improve strength, flexibility, or balance 
should be considered for the osteoporosis patient. Yoga, tai 
chi, and other movement therapies may be helpful, although 
there is no evidence to support efficacy.

 n REHABILITATION

The psychological effects of osteoporosis often lead to 
adaptations that may actually speed the progression of the 
disease. Aside from issues related to negative body image 
from vertebral fractures, those with any type of prior osteo-
porotic fracture may be very fearful of reinjury and its 
resultant disability. Another fracture could signify perma-
nent loss of independence or nursing home admission. To 
avoid further injury, people with osteoporosis often tend to 
limit activity by remaining at home and keeping exercise to 
a minimum, moving carefully and as little as possible. These 
measures hinder the maintenance of bone density and lead 
to loss of protective factors such as strength, balance, and 
flexibility. Staying indoors deprives the person of sunlight 
exposure, a source of vitamin D. Inactivity and social isola-
tion may lead to depression.

Rehabilitative measures should address both physical 
and psychological needs. Because treatment at virtually any 
point during the disease process can help prevent further 
bone loss, and even small increases in bone mass decrease 
future fracture risk, appropriate therapy should be promptly 
initiated. If pain is an issue, analgesia, ranging from acet-
aminophen and anti-inflammatory agents to a comprehen-
sive, multimodal approach, should be prescribed. A lumbar 
support cushion or other type of back orthotic device may 
help alleviate pain and improve function.

A number of systematic reviews have shown that 
weight-bearing exercises can increase BMD in both healthy 
and osteoporotic women (Metcalfe, 2008). Exercise is 
a key component of both rehabilitative and preventive 
approaches. A physical therapy referral for evaluation of 
exercise capacity and creation of an individualized exercise 
program may be helpful. Strength training (weight-bearing 
activity), the principal element of an exercise program for 
women of any age, imparts the following benefits:

 n Maintenance of bone density
 n Flexibility, balance, and agility leading to reduced 
risk of falls and enhanced vigor and coordination

 n Increased muscle mass, which cushions the skeleton 
and lowers fracture risk in the event of a fall

High-impact exercise, such as jogging or jumping rope, may 
have to be avoided by those with significant disease or a his-
tory of fractures, because such exercise may overstress the 
vertebrae. Likewise, exercises involving flexion or rotation 
of the spine (e.g., golf, bowling) may be contraindicated. 
Milder weight-bearing exercises, such as walking or cycling, 

are preferable. Exercises that strengthen the musculature 
supporting the spine are beneficial. These include back 
extension and isometric, nonflexion abdominal strengthen-
ing maneuvers. Sit-ups are contraindicated for those with 
osteoporotic vertebral fractures.

Patients should be encouraged to engage in activities 
outside the home that include exposure to sunlight, exer-
cise, and maintenance of social contacts. Persons with social 
attachments have displayed better prognoses after hip frac-
tures than those who are socially isolated.

Prevention of falls is important in reducing the incidence 
of fractures. The vast majority of hip fractures are caused by 
falls, and several modifiable factors should be examined to 
reduce the fall risk (Warriner & Saag, 2013). Specific sug-
gestions are noted in the section “Teaching and Self-Care.” 
Analgesic medications that cause drowsiness or affect coor-
dination may have to be avoided because they could lead to 
a greater potential for injury from falls.

Special Diagnostic and Treatment 
Considerations

AGE

Because osteoporosis is a disease associated with aging, 
this theme is woven throughout the sections of this chap-
ter. One outstanding consideration, however, is vitamin D. 
Plasma levels of several forms of vitamin D have been found 
to decline with age. This has been attributed to decreased 
exposure to sunlight and diminished intestinal absorption 
of vitamin D. Other conjectures include decreased ability 
of the skin to produce vitamin D in response to light and 
increased use of sunscreen to prevent skin cancer. Whatever 
the cause, the provider must ensure that elderly patients 
being treated for osteoporosis receive adequate amounts of 
vitamin D.

CULTURE

Culture may influence the treatment of osteoporosis. 
The principal consideration is nutrition. Culturally spe-
cific dietary intake should be carefully evaluated for cal-
cium content, because dairy products may be excluded. 
Supplementation is indicated for persons with inadequate 
calcium intake.

 n TEACHING AND SELF-CARE

Once the diagnosis has been established, patients with 
osteoporosis must first be instructed regarding the nature of 
the illness and its complications. It is important to inform 
them of the potential effectiveness of interventions initiated 
at virtually any time during the course of the disease. The 
clinician should strive to enhance patients’ feelings of hope-
fulness, motivation, and personal efficacy related to care of 
the disease.
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Patients should be well informed regarding their  treat-
ment options, which are now diverse. If medical therapy 
is prescribed, careful instructions regarding the mecha-
nism of action, administration, and adverse effects should 
be provided. Patients should understand the importance 
of  calcium intake in addition to the prescribed modalities. 
Knowing the calcium content in common foods will help 
the provider and the  patient evaluate dietary  calcium intake 
to determine supplemental needs. Adequate intake of  vita-
min D must also be ensured.

Lifestyle modifi cations are important in reducing the 
modifi able risk factors for   osteoporosis. Smokers or those 
with high alcohol intake may require further education and 
behavioral support to deal with their habits. Those new 
to exercise should have appropriate  health clearance and 
a clearly outlined, gradually progressive program. Patients 
should be informed to report any pain or extreme breath-
lessness associated with exercise. Instruction on proper body 
mechanics, with particular emphasis on avoidance of spinal 
fl exion, should be provided. Patients should be advised to 
report new  musculoskeletal pain because it may indicate a 
fracture.

 Fall-prevention strategies are important for those with 
  osteoporosis, especially those with a history of osteopo-
rotic fractures. A home safety  assessment may be useful in 
identifying and reducing fall risks. Vision evaluation and 
correction is an important safety measure. Alcohol intoxi-
cation and hypothermia both contribute to altered mental 
status and increased risk of falling. Patients should avoid 
lightheadedness by getting up slowly from a lying or sit-
ting position. Adequate illumination, including night lights, 
should be available to prevent falls when ambulating at 
night. Footwear should be well fi tted, with low, broad heels. 
Walking in socks or stockings on stairs, wood, or waxed 
fl oors should be avoided. Direction of fall is an impor-
tant predictor of  hip fracture and  hip protectors have been 
shown to signifi cantly reduce the force to the  hip during a 
fall. Clutter, wires, small pieces of furniture, and loose throw 
rugs should be removed from halls and walkways. Area rugs 
should be well anchored, and nonskid mats or strips should 
be used on surfaces that may get wet. Nonskid wax should 
be used on fl oors. Older or more debilitated  persons may 
benefi t from grab bars and a padded shower seat.

 n COMMUNITY RESOURCES

 n National   Osteoporosis Foundation, 1150 17th  St. 
 NW,  Washington   DC 20036, (800)-231-4222; www
.nof.org: Information for patients and  health care 
providers.

 n National  Bone  Health Alliance, 1-855-742-8179; 
www.nbha.org/resources. Links to educational 
resources for patients and professionals.

 n Older Women’s League (O  WL), 1625 K  Street, N  W 
Suite 1275, W ashington D  C 20006, 202-567-2606; 
www.o  wl-national.org/. Patient educational materi-
als, tools, resources, support.

 n B one Builders: http://ag.arizona.edu/maricopa/fcs/bb/
community.htm. An osteoporosis community educa-
tion program developed by the University of Arizona, 
provides a variety of educational support materials.

 n U nited States Department of H ealth and H uman 
Services, O ffi ce on W omen’s He alth: www.women
shealth.gov/publications/our-publications/fact-sheet/
osteoporosis.cfm. Provides extensive on line educa-
tional resources related to osteoporosis.

 n Un ited States Department of Ag riculture (US  DA) 
Sn  ap-Ed connection: http://snap.nal.us da.gov/pr 
ofessional-development-tools/ho t-topics-z/ os teopo-
rosis-prevention. An online resource for pa tient and 
professional educational materials, resources, and 
tools.

Clinical Pearls
 n With appropriate management, os  teoporosis 

can be prevented, or adequately managed once 
identifi ed.

 n Fifty percent of people with vertebral fractures 
from os  teoporosis have no recollection of back 
pain.

 n BM  D tends to be higher in Af rican American and 
Hi spanic women and lower in Whites and As ians.

 n Changes in bo ne density that are signifi cant 
enough to show on DX   A may not be evident for 
at least 1 year.

 n Os teoporosis may be detected on simple x- rays, 
but the changes become evident only after 30% 
to 40% of bo ne density has been lost.

 n Attending to alterable risk factors is a prime com-
ponent of os  teoporosis prevention and detection 
of those with particular susceptibility to osteopo-
rotic fractures.

 n Every adult should be taught the importance of 
adequate calcium and vi tamin D intake, good 
nutrition, and exercise to optimize skeletal he alth.

 n Throughout the lifespan, dietary histories should 
be reviewed to assure adequate ca lcium intake.

 n Lactose and vi tamin D enhance the absorption of 
calcium, whereas fats, fi ber, and oxalates decrease 
absorption.

 n Plasma levels of vi tamin D decrease with ag ing. 
Elderly pe rsons being treated for os  teoporosis 
must receive adequate amounts of vi tamin D.

 n Bi sphosphonates are fi rst-line therapy for tr eat-
ment of os  teoporosis.

 n Pe rsons at high risk for os  teoporosis should be 
screened for the disease because interventions 
at almost any stage can improve bo ne density 
or reduce the risk of fractures. Case fi nding is 
benefi cial.

http://www.nbha.org/resources
http://www.owl-national.org/
http://ag.arizona.edu/maricopa/fcs/bb/community.htm
http://www.nof.org
http://www.nof.org
http://ag.arizona.edu/maricopa/fcs/bb/community.htm
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 Referral Poi nts and Cli nical Warnings

Because os  teoporosis is a chronic, degenerative disease, 
emergency referral is generally not an issue. The only 
indication for an immediate referral would be in the 
case of an acute fracture that requires evaluation and 
intervention. Minimal trauma can cause a fracture in 
an osteoporotic pe rson.
 According to Ha  mdy et al. (2 010), primary care clini-
cians should consider providing patients with referrals 
to specialists if the patients:

 n Are not responding to tr eatment
 n Have fragility fractures and normal BM   D
 n Have very low BM   D
 n Have concerns about the safety of prescribed 

medications
 n Have complex clinical circumstances

http://www.nof.org/hcp/clinicians-guide
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P   lantar fasciitis, also known as heel spur, runners’ heel, or 
heel pain syndrome, is one of the most common disorders 
of the fo ot and results in approximately 1 million visits 
annually to various health ca re providers. The majority 
of these patients (62%) are treated by family practice 
providers or internists, although a signifi cant number 
are treated by orthopedists (31%;  Ri ddle & Sc  happert, 
2004). The cost to third-party payers has been estimated 
to exceed $192 million annually (To   ng & Fu  ria, 2010). 
Pl   antar fasciitis also signifi cantly impacts the health and 
quality of life of those who are affected by it (Ir  ving, 
Co ok, Yo ung, & Me  nz, 2008).

Many factors can contribute to the de velopment of 
pl    antar fasciitis, and several common risk factors have 
been identifi ed. These can be categorized into intrinsic and 
extrinsic factors.

The intrinsic factors include body characteristics such 
as pe s planus (low or fallen arches), pe s cavus (high arches), 
tightness of the Ac hilles tendon and calf muscles, leg-length 
discrepancy, ov erpronation, obesity, increased age, and 
decreased range of motion of an kle do rsifl exion. Extrinsic 
risk factors include overuse, the amount of time spent stand-
ing daily, the types of surfaces being stood on, and the type 
of footwear worn (Ir  ving, Co ok, Yo ung, & Me  nz, 2007; 
Ri  ddle, Pu  lisic, Pi  dcoe, & Jo hnson, 2003; Sc   her et al., 2009; 
We  aring et al., 2007).

 n AN ATOMY, PH YSIOLOGY, AN D PATHOLOGY

The pl antar fascia, or ap oneurosis, is a fi brous band of con-
nective tissue in the sole that extends proximally fr om the 
me dial ca lcaneal tuberosity to the metatarsal heads. The 
central portion, which originates fr om the me dial ca lcaneus, 
is the thickest and narrowest, with fi bers arranged longi-
tudinally. The thinner and smaller la teral and me dial por-
tions cover the abductor di giti minimi and abductor ha llucis 
muscles. Distally, the fascia widens and thins, dividing into 
fi ve rays that attach to each toe (Fi gure 46.1).

The pl antar fascia provides stability to the arch of the 
fo ot and functions through a wi  ndlass-type mechanism to 

depress the metatarsal heads and raise the longitudinal arch 
(Hi  cks, 1954). This occurs when the toes are do rsifl exed, 
passively pulling the fascia under the metatarsal heads, 
which causes the fascia to tighten, thereby shortening the 
distance between the heel and the forefoot and forming and 
increasing the height of the arch. It functions as the main 
stabilizer of the arch during the propulsive phase of gait 
until to e-off assisted by the intrinsic muscles of the fo ot 
(Sh   etty & Be  ndall, 2011).

Infl ammation had been considered to be the primary 
cause of the pain fr om pl    antar fasciitis, but cl inical and hi s-
tological evidence of this theory is lacking. Current evidence 
suggests that those with the fi ndings of pl antar pain have a 
degeneration of the pl antar fascia with mi crotears and that 
this disorder might be better classifi ed as pl antar fa sciiosis. 
Though heel spurs were also considered a cause of pl antar 
pain and 75% of those with pl    antar fasciitis have heel spurs, 
spurs are also common in those without pain (Ku  mai & 
Be njamin, 2002; Le mont, Am  mirati, & Us  en, 2003).

Heel pain may also be caused by entrapment or irritation 
of the posterior ti bial, me dial ca lcaneal, me dial pl antar, la teral 
pl antar, or su ral nerves (Figure 46.2). There are we ll-docu-
mented cases of neural entrapment causing heel pain, though 
the mechanism of its cause remains uncertain. At times, these 
entrapments will lead to ta rsal tunnel syndrome. Though 
many patients with heel pain caused by neural impingement 
will present with numbness, tingling, or other neurological 
signs, many times the symptoms resemble those of pl    antar fas-
ciitis (Al   shami, So  uvlis, & Co  ppieters, 2008). Many of these 
patients will initially be diagnosed with pl    antar fasciitis and 
some clinicians believe that neural impingement may play a 
role in the pain of pl    antar fasciitis. People at greatest risk for 
neural impingement include those with a history of tr auma or 
prior heel procedures (Th  omas et al., 2010).

 n EPIDEMIOLOGY

The most common etiology of pl antar heel pain is related 
to the pl antar fascia and is usually localized to the site of 
the pl antar fascia insertion on the me dial tubercle of the 



CHAPTER 46: Plantar Fasciitis      689

Patient histories often include reports of the following 
potentially causative factors:

 n A sudden weight gain
 n An occupation that requires prolonged standing or 
walking

 n A sudden increase in activity
 n Athletes may reveal tr aining errors, a sudden increase 
in activity, or a change in the type of tr aining regimen

The physical examination may reveal:

 n Localized tenderness at the insertion of the pl antar 
fascia onto the me dial tubercle of the ca lcaneus

 n Thickened, tight, or nodular pl antar fascia
 n Biomechanical abnormalities—pe s planus (fl at fo ot), 
pe s cavus (high arch), excessive pr onation

 n Worsening of pain with passive do rsifl exion of the 
great toe (wi ndlass test)

 n Restricted do rsifl exion of the an kle fr om tight Ac hilles 
tendon or so leus and ga strocnemius muscles

  FIGURE 46.2

M edial view of right f oot demonstrating the relationship 
of the nerves with other structures. 

1st B  -L   PN, fi rst branch of l  ateral p lantar nerve (L   PN); F  R, fl exor r eti-
naculum; M   CN, m edial c alcaneal nerve; M   PN, m  edial p lantar nerve; P  F, 
p lantar fascia; T  N, t ibial nerve.
Source: Adapted f rom A   lshami et al. (2008).
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  FIGURE 46.1

Plantar  aponeurosis. (1) Central component; (2 ) lateral 
component; (3 ) medial component; and (4–8) longitudinal 
superfi cial bands (reproduced with permission). 

Source:  Kelikian and Sarrafi an  (2011).
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ca lcaneus. Additional etiologies include ca lcaneal stress 
fr actures, ca lcaneal periostitis, pl antar fascia rupture, fat 
pad syndrome (heel pad atrophy), gout, and entrapment of 
the fi rst branch of the la  teral pl antar nerve. Other causes to 
be considered are rheumatologic disorders and ne oplasms 
(R o senbaum, Di  preta, & Mi  sener, 2014).

 n DIAGNOSTIC CRITERIA

The diagnosis of pl    antar fasciitis can generally be made on 
cl inical grounds with a careful history and physical exami-
nation. The history of pain usually includes:

 n Unilateral me dial pl antar pain in patients (70%–80%)
 n Gradual onset
 n Deep aching or burning
 n Maximal pain during the fi rst few steps fr om bed or 
when rising after prolonged sitting

 n Pain initially improves after 5 to 10 minutes of 
walking

 n Pain recurs as the day progresses
 n Pain worsens when walking barefoot or in shoes that 
lack support
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 n HISTORY AND PHYSICAL EXAMINATION

The history of present illness should include detailed infor-
mation regarding the pain, including the location, charac-
teristics, severity, time of onset and time of day, activity 
occurring at that time, any aggravating or alleviating fac-
tors, and other associated symptoms such as radiation, 
pa resthesias, or weakness. Pertinent negatives should be 
elicited, such as other joint pain, fever, or other systemic 
symptoms. Prior history of similar symptoms and method 
of resolution should be noted.

The past medical history should be obtained, including 
any illnesses, hospitalizations, tr auma, and prior treatments 
or procedures. All medications (prescribed, ov er the counter, 
and herbal) taken regularly and as needed should be noted. 
A detailed social history should contain pertinent informa-
tion including occupation, recreational habits, type of foot-
wear worn, change in activity levels (which for the athlete 
will include any increase in speed, distance, or hills), and 
surfaces walked or run upon. Note alcohol, tobacco, illicit 
drug use, and other risky behaviors. A family history should 
be obtained and will include any family history of arthritis or 
similar symptoms that may help guide the initial evaluation.

The review of symptoms should note any recent sig-
nifi cant weight change, eye disturbances, rashes, swelling, 
bruising, or other joint or back pain.

The typical patient with pl    antar fasciitis describes pain 
that is of gradual onset and worse with the fi rst steps of the 
morning or when rising after being seated for an extended 
period of time. This pain may decrease after several minutes 
of ambulating only to return later in the day after prolonged 
standing or walking. Pain is localized to the me dial portion 
of the ca lcaneus but may radiate po steriorly (R o senbaum et 
al., 2014; Th omas et al., 2010). Pain may be exacerbated by 

running and jumping, using footwear with poor arch sup-
port, and walking barefoot (Yo  ung, 2012).

Al    hough plantar fasciitis is the most common disor-
der of the heel, if the patient reports systemic manifesta-
tions of illness such as fever, chills, or weight loss, more 
serious causes of heel pain must be considered. If sensory 
disturbance or change in muscle strength is reported, the 
di fferential must include a neurological cause such as ra dic-
ulopathy or nerve entrapment. If the pain was of sudden 
onset during an activity, a fr acture or rupture of tendons 
or muscles must be considered (R o senbaum et al., 2014; 
Th omas et al., 2010).

The physical examination should include the entire neu-
romuscular system with a focus on the lower extremity, 
and attention to the anatomic and biomechanical factors 
that predispose to pl    antar fasciitis. Inspection may reveal 
edema, er ythema, ec chymoses, or skin breakdown that, if 
present, would lead to a diagnosis other than pl    antar fasci-
itis. The patient should be examined standing and walking 
to evaluate the arch during weight bearing. This may reveal 
the existence of static biomechanical abnormalities such as 
pe s planus and pe s cavus, or an abnormality of gait such as 
excessive pr onation of the fo ot or a leg-length discrepancy. 
Palpation should assess all bony and li gamentous structures 
for tenderness, increased warmth, or defect. Passive and 
active range-of-motion testing, as well as evaluation of the 
neurovascular systems including sensation, strength, and 
capillary refi ll, should be conducted.

Localized tenderness at the insertion of the pl antar fascia 
onto the me dial tubercle of the ca lcaneus is pa thognomonic 
for proximal pl    antar fasciitis (Fi gure 46.3). Tenderness over 
the distal pl antar fascia occurs less commonly but may aid 
in the diagnosis of distal pl    antar fasciitis (R o senbaum et al., 
2014). Do rsifl exion of the great toe recreates the tension on 
the pl antar fascia, and if it reproduces pain is considered a 

F  IGURE 46.3

(A) W ith p    lantar fasciitis, tenderness may 
be localized centrally along the p lan-
tar fascia (gray oval), along the p lantar 
m edial t uberosity (gray circle), or directly 
p lantar to the c alcaneal tuberosity (white 
oval). (B) T he a natomy of the p lantar fas-
cia as shown through M  RI. (C) D epicted 
here are the lines of tension of the p lantar 
fascia and its majority i nsertional attach-
ment to the m edial c alcaneal tuberosity.

Source: Reprinted with permission from T homas et al. 
(2010).
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positive windlass test that supports the diagnosis of plantar 
fasciitis.

Other etiologies for plantar heel pain (Table 46.1) must 
be excluded. A complete lumbar spine examination should 
be conducted. Heel pain reproduced with a straight leg raise 
should raise suspicion of radiculopathy involving the L5–S1 
dermatomes. Acute pain that occurred during jumping or 
running with ecchymosis and a palpable defect in the plan-
tar fascia would indicate a possible rupture of the plantar 
fascia. Constitutional symptoms associated with weight loss, 
fever, chills, edema, erythema, or tenderness of other joints 
would lessen the probability of a plantar fasciitis diagno-
sis and inform the need for further testing to rule out neo-
plasm, infection, or arthropathy. Systemic inflammatory 
disorders are not uncommon in patients with plantar heel 
pain. Patients with seronegative spondyloarthropathies are 
especially prone to develop plantar heel pain, and the foot 
is second only to the knee as the site of initial presentation 
in rheumatoid arthritis. Gout can also cause plantar fascia 
inflammation. These should be ruled out if the provider 
is clinically suspicious or if a course of treatment 6 to 12 
months long does not produce results. Paresthesias, pain, or 
tingling reproduced when performing the Tinel test (posteri-
orly to the medial malleolus) should raise suspicion for tarsal 
tunnel syndrome. A positive calcaneal squeeze test (squeez-
ing the lateral and medial calcaneus) that causes pain raises 
suspicion for a calcaneal fracture; separate palpation of the 
lateral or medial calcaneus that reproduces pain indicates 
possible neural entrapment. Reports in the literature have 
presented cases of patients with sickle cell anemia and hyper-
parathyroidism who have recalcitrant heel pain (Lui, 2010).

 n DIAGNOSTIC STUDIES

Plantar fasciitis is a clinical diagnosis that will be made after 
a complete history and physical examination. Diagnostic 

studies are not necessary for an initial diagnosis, but can be 
used for a definitive diagnosis and should be used for atypi-
cal or recalcitrant cases to rule out other causes of pain.

Weight-bearing x-rays of the heel and foot should be 
obtained in the oblique and standing anteroposterior and 
lateral projections. The radiograph is usually normal, but 
it may demonstrate a tear of the fascia, edema, or a plan-
tar heel spur. The presence of a spur may not be related 
to the pain because spurs are found in those who do not 
have pain and are a common finding in rheumatoid arthri-
tis, idiopathic skeletal hyperostosis, ankylosing spondylitis, 
psoriatic arthritis, and Reiter’s syndrome.

MRI and ultrasound are effective tools to diagnose plan-
tar fasciitis. Both will reveal fascial thickening and soft-tissue 
edema with fluid at the insertion site at the medial tubercle 
if present (Church, 2008). The reliability, accessibility, and 
reduced cost of sonography make it an effective alternative 
to the MRI in making the correct diagnosis and in moni-
toring treatment effectiveness. Plantar fascia thickening in 
excess of 4 mm and increased vascularity are correlated with 
the amount of pain and noted to decrease as patients have 
fewer symptoms (Chen, Ho, Ying, & Fu, 2013; Cheng, Tsai, 
Yu, & Huang, 2012; Mahowald, Legge, & Grady, 2011; 
McMillan, Landorf, Barrett, Menz, & Bird, 2009).

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Plantar fasciitis is best treated conservatively. Effective man-
agement requires the use of multiple treatment modalities, 
patient education, and patience (Figure 46.4). Improvement 
is slow and gradual and may take up to a year. Initial treat-
ment should address the causative factors, which may be 
underlying mechanical problems and training errors.

LOCAL FACTORS SYSTEMIC FACTORS

Plantar fasciitis
Stress fracture
Nerve entrapment
Abductor digiti minimi
Medial calcaneal nerve 
Lateral plantar nerve
Heel-pad atrophy
Tarsal tunnel syndrome
Calcaneal apophysitis (Sever’s disease)
Calcaneal fracture
Plantar fascia rupture
Osteomyelitis
Tumors
Osteoid osteoma
Osteoblastoma
Simple and aneurysmal cysts

Rheumatoid arthritis
Juvenile rheumatoid arthritis
Gout/pseudogout
Sarcoidosis
Ankylosing spondylitis
Idiopathic skeletal hyperostosis
Reiter’s syndrome
Psoriatic arthritis
Behçet’s syndrome 
Infections
Tuberculosis
Gonorrhea

TABLE 46.1 Differential Diagnosis of the Painful Heel Syndrome
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F  IGURE 46.4

Plantar heel pain. 

BMI, body mass index; CAM, Controlled Ankle Motion; ESWT, extracorporeal shock wave therapy; OTC, over the counter.
Source: Adapted from Th omas et al. (2010).
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RADIOGRAPHS

INITIAL or TIER 1 TREATMENT OPTIONS

TIER 2 TREATMENT OPTIONS

TIER 3 TREATMENT OPTIONS

CONTINUE INITIAL
THERAPY UNTIL
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CONSIDER ALTERNATIVE ETIOLOGIES

SIGNIFICANT FINDINGS FINDINGS SUGGESTIVE
OF ALTERNATIVE

DIAGNOSIS

PLANTAR FASCIITIS, HEEL SPUR SYNDROME, PLANTAR FASCIOSIS

• Isolated plantar heel pain
• Pain with initial weight bearing after periods of rest
• Morning pain
• Barefoot walking or poor shoes (e.g., flip-flops)

• Pain on palpatlon of inferior heel or
 plantar fascia
• Obesity / high BMI
• Pronated foot architecture
• Localized swelling or atrophy of
     infracalcaneal fat pad
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• Plain film studies
 (weight-bearing)

• Radiating pain
• Hyperestheslas
• History of inflammatory
 arthritides

• Patient-directed treatment options
 • Stretching exercises
 • Avoid going barefoot; wear supportive shoes
 • Home cryotherapy
 • OTC arch support/heel cup
 • Limit activities
• Oral anti-inflammatories
• Padding and strapping
• Corticosteroid injection
• Weight loss

• Night splints
• Subsequent injection
• Prescription orthotic devices
• Immobilization: cast or CAM walker
• Continue initial treatment options

• Neurologic heel pain
• Arthritides
• Tumor

• Surgery: plantar fasciotomy + heel spur resection
• ESWT

Unsatisfactory Improvement

Unsatisfactory Improvement Satisfactory Improvement
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FI  GURE 46.5

The   Pla ntar Heel Pain Treatment Ladder illustrates the stepwise approach to the ubiquitous condition of pla ntar heel 
pain. Initial treatment alternatives should be simple and cos t effective, whereas more resistant cases require more aggres-
sive treatment. Few patients with pla ntar heel pain require surgical or invasive treatment therapies.

*Patients should possess chronic symptoms and undergo treatment for at least 6 months prior to consideration for Tier 3 treatment options.
Source: Adapted fr om Thomas et al. (2010). 

Padding and Strapping
Stretching Exercises
OTC Arch Support/Heel Cup
Shoe Recommendations
Oral Anti-inflammatories
Home Physical Therapy
Corticosteroid Injecion

Corticosteroid Injection
Custom Orthotics
Night Splint
Immobilization
Rx Physical Therapy

* Patients should possess
chronic symptoms and undergo
treatment for at least 6 months
prior to consideration for
Tier 3 treatment options.

ESWT
Fasciotomy
      +/– Nerve release

6 weeks

6 months

Initial Tier

2nd Tier

3rd Tier *

Just as the causes of pl    antar fasciitis are mu ltifactorial, 
there are many acceptable treatment options and no gold 
standard for treatment. Research supporting each inter-
vention is frequently confl icting and robust comparative 
effectiveness studies are lacking. Eighty to ninety percent 
of patients will have symptom reduction within 12 months 
using conservative measures (Ro   mpe, 2009). A stepwise 
approach to management is encouraged (Fi gure 46.5).

Rest should be the fi  rst-line treatment in both athletes 
and no nathletes. Running and jumping should be avoided 
in the acute stages and cr oss-t raining (e.g., swimming and 
bicycling) encouraged. Patients whose jobs require a lot of 
walking or standing may need a period of time off work or 
job modifi cation. Walking barefoot should be discouraged. 
The importance of proper footwear should not be over-
looked. Athletic shoes should have a fi rm heel, good heel 
cushioning, and arch support to help eliminate stress on the 
pl antar fascia. Flat, fl imsy, no nsupportive shoes and high 
heels must be avoided. Old shoes with worn heels should 
be discarded.

Orthotics

Patients may purchase ov er-the-counter orthotics that are 
considered as effective as custom made (Ha  wke, Bu rns, 
Ra dford, & du   Toit, 2008; Le  e, Mc Keon, & He  rtel, 2009). 

The ov er-the-counter orthotics are usually accommodative 
and made of soft plastic material to provide cushioning. 
Ice massage applied for 20 minutes 3 or 4 times a day, 
especially after activity, may help. When symptoms have 
improved, patients should be instructed to increase their 
activity or exercise levels slowly, using exacerbation of 
symptoms as their guide. Patients who did not previously 
exercise regularly should begin a walking program.

No nsteroidal Anti-Infl ammatory Drugs 
(NSAIDs)

NS  AIDs may be used as a fi  rst-line intervention, but patients 
should understand that they are for pain relief and are not a 
cure. Patients should be educated about the associated risks, 
including gastrointestinal distress and bleeding.

Stretching

Stretching has traditionally been used as a conservative 
treatment for pl    antar fasciitis, though studies focused on 
stretching compared with other treatments and the most 
effective stretching regimen are lacking (S w  eeting, Pa ris, 
Ho oper, & Ch ester, 2011). There is, however, evidence that 
pl antar-specifi c stretching is effective, and when coupled 
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their efficacy is improved when administered using imag-
ing technology (Kirkland & Beeson, 2013). Prior to using 
corticosteroid injections, patients should be advised of 
potential adverse events including heel pad atrophy, sterile 
abscess, local skin irritation, ecchymosis, and neural dam-
age (Brinks, Koes, Volkers, Verhaar, & Bierma-Zeinstra, 
2010).

If the previously described interventions are not success-
ful after 6 weeks, one may consider a referral to a foot or 
ankle surgeon for institution of additional treatments while 
continuing conservative measures. These may include use of 
the following.

Functional Orthotics

Functional orthotics are designed to restore normal biome-
chanics by maintaining the subtalar joint in the neutral posi-
tion and supporting the longitudinal arch.

Dorsiflexion Splints

Night dorsiflexion splints, which keep the foot in a neutral 
or dorsiflexed position while sleeping, are of benefit as they 
allow the plantar fascia and calf muscles to remain extended.

Injections

An additional course of corticosteroid injections or a 
course of botulinum toxin A may be beneficial (Huang, 

with Achilles stretching, yields a high rate of improvement 
with decreased pain, improved function, and high patient 
satisfaction (DiGiovanni et al., 2006; Rompe et al., 2010). 
These benefits may be short term (McPoil et al., 2008). The 
goal is to increase the dorsiflexion of the ankle and of the 
great toe while increasing the intrinsic foot muscle strength. 
This can be accomplished with calf and arch stretching.

Invariably, patients with plantar fasciitis have tight calf 
muscles, Achilles tendons, and heel cords. Stretching will 
reduce tension on the plantar fascia, improve flexibility, and 
thus help to prevent recurrence. Proper stretching should 
create a gentle pulling sensation in the stretched muscle 
and tendon. There should be no increase in pain and no 
bouncing. Because the most intense pain occurs with the 
first morning step, stretching should be done upon arising, 
and the patient should step into shoes with a heel lift, cush-
ion, or arch support. The exercise prescription should be as 
follows: Gentle stretch for either a sustained (3 minutes) or 
intermittent (20 seconds) stretching time, two to three times 
a day (Table 46.2; McPoil et al., 2008).

Taping

Taping has been shown to be efficacious (Van de Water & 
Speksnijder, 2010).

Corticosteroid

Corticosteroid injections have been demonstrated to be 
effective when used for first- and second-line therapy; 

STRETCHING EXERCISES FOR PLANTAR FASCIITIS

Plantar fascia Cross the affected leg over the contralateral leg. While placing fingers across the base 
of the toes, pull toes back toward the shin until a stretch is felt in the arch or plantar 
fascia.

Achilles tendon Slant box—stand on board with block under front edge. Flex knee while keeping heel 
on floor. Sitting—dorsiflexion of ankle using rubber tubing across ball of foot.

Gastrocnemius Dorsiflexion of ankle while keeping knee extended; may be done standing while lean-
ing against a wall, on a stair, or sitting using a rubber tubing or towel.

Soleus Dorsiflexion of ankle while the knee is flexed may be done standing while leaning 
against a wall, on a stair, or sitting using a rubber tubing or towel.

STRENGTHENING EXERCISES FOR MUSCLES OF THE FOOT

Toe curls Curl toes, squeeze and hold, then extend

Towel curls or gathers Patient sits with feet on a towel and curls the toes to gather the towel under the arch

Pick-ups Pick up marbles, pens, pencils off the floor using only the toes

Resisted dorsiflexion of the ankle Second person uses a towel or rubber tubing wrapped around the dorsal aspect of the 
foot to gently resist the patient’s dorsiflexion

Heel raises Standing on step or stair, raise heel to stand on toes and drop heel past horizontal

TABLE 46.2 Stretching Exercises
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 n TEACHING AND  SELF- CARE

Prevention of  plantar heel pain, whether primary or sec-
ondary, relies on patient education and the principles dis-
cussed earlier. Stretching and strengthening of the  ankle and 
 foot are essential and must be continued. Normal range of 
motion of the  ankle is helpful in avoiding functional biome-
chanical defi cits that contribute to heel pain  development. 
Running on hard surfaces (concrete) or sand and climbing 
or running hills also are strongly associated with heel pain. 
Weight loss may be appropriate. The key features of preven-
tion are:

 n Maintaining strength and fl exibility of the  ankle, calf 
musculature, and  foot

 n Correcting biomechanical abnormalities with perma-
nent  orthoses

 n Participating in a proper  training regimen
 n Using proper footwear with an extended heel coun-
ter; discarding worn shoes; avoiding fl at,  nonsupport-
ive shoes and high heels

 n Rotating shoes
 n Maintaining proper body weight

 n COMMUNITY RESOURCES

 n Runner’s World Online/ Runner’s Guide to  Home 
Remedies—    Plantar Fasciitis, www.runnersworld
.com.  Defi nitions, symptoms, causes,  self-treatment, 
alternative exercises, preventive measures

 n   UpToDate—www.uptodate.com/contents/ heel-pain-
caused-by-  plantar-fasciitis-beyond-the-basics

 n  American Podiatric Medical Association, 9312  Old 
George town Rd., Bethesda,   MD 20814–1698, (301) 
571-9200; www.apma.org

We i, Wa ng, & Li eu, 2010). There is some evidence that 
injections of bo  tulinum toxin A combined with a pl an-
tar stretching program might provide a more rapid and 
sustained improvement than corticosteroid injection 
alone (El    izondo-Rodriguez et al., 2013). There may also 
be some benefi t to ultrasound-guided injection of pl  ate-
let-rich plasma (PRP) in reducing pl    antar fasciitis pain 
(Mo   nto, 2014).

Immobilization

Immobilization by cast or controlled ankle motion (CAM) 
walker should also be considered prior to considering su r-
gery or ex tracorporeal shock-wave therapy (ES   WT; Th  omas 
et al., 2010).

Surgery

For those patients with recalcitrant pain after at least 6 
months of conservative treatment, surgical management 
options should be considered. Minimally invasive or endo-
scopic approaches to pl antar fa sciotomy are recommended. 
The type of surgical procedure used varies with the patient. 
The goal is to decompress the site of the origin of the pl an-
tar fascia. Commonly used procedures include limited pl an-
tar fascia release and decompression of the la  teral pl antar 
nerve, the me dial ca lcaneal nerve, or the nerve to the abduc-
tor di giti minimi. Procedures are done with and without 
excision of existing heel spurs. Patients then use crutches 
with weight bearing as tolerated; recovery times vary and 
may take months. Patients must make an informed deci-
sion regarding this su rgery, as only 50% of those polled 
reported total satisfaction with this su rgery, though 75% 
reported favorable results and up to a quarter of these 
patients report continued pain after 2 years (D a vies, We iss, 
& Sa xby, 1999; Ro   mpe, 2009). It should be considered an 
option of last resort. Some of the complications associated 
with su rgery are edema, loss of the longitudinal arch, ca l-
caneal fr actures, and neural injury (Ro   mpe, Fu  ria, We il, & 
Ma  ffulli, 2007).

 Extracorporeal Shock-Wave Therapy

ESWT has been used successfully in the treatment of renal 
and  biliary calculi since 1976 and in treatment of     plantar 
fasciitis since the 1990s. The   ESWT may be delivered by 
electromagnetic or  electrohydrolic methods or by pneu-
matic waves. They are hypothesized to work by creating 
a wound environment by destroying  unmyelinated sen-
sory fi bers and causing  neovascularization in tissue that 
has degenerative properties, causing analgesia of this site 
(  Chang,  Chen,  Chen,  Tu, &   Chien, 2012;   Dizon,   Gonzalez-
Suarez,  Zamora, &   Gambito, 2013). The use of    ESWT 
allows a more rapid recovery, with patients bearing weight 
immediately. The most common side effect is pain at the 
site that resolves quickly and is tolerable (   Dizon et al., 
2013;    Rompe et al., 2007).

 Referral Poi nts and Cli nical Warnings

Referral to an orthopedic surgeon or a podiatrist is 
needed in only a few instances: patients with biome-
chanical abnormalities who require custom  orthoses 
and those who have had no response to treatment 
after 6 to 12 months. Depending on the primary  care 
provider’s resources and expertise, a patient may also 
need referral for treatment with a night splint or 
cast. Referral is also needed for patients with clear 
symptoms of nerve entrapment (a positive   Tinel’s 
sign or  paresthesias) that have not responded to the 
initial treatment plan. Referral should be made to an 
orthopedic surgeon with expertise in  foot and   ankle 
 surgery or to a skilled podiatric surgeon.

http://www.runnersworld.com
http://www.uptodate.com/contents/heel-paincaused-by-plantar-fasciitis-beyond-the-basics
http://www.apma.org
http://www.runnersworld.com
http://www.uptodate.com/contents/heel-paincaused-by-plantar-fasciitis-beyond-the-basics
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EDITOR’S NOTE

COMPLEMENTARY APPROACHES
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Ide ntifi cation and Man agement 
of Tem   poromandibular Disorders

Gol aleh Barzani, DMD  •  Harry  Dym,   DDS

T empo romandibular disorder (TMD)    is a collective term 
embracing several clinical problems including disorders 
of masti catory, cervical musculature, the tempo  roman-
dibular joint (TMJ),    and associated structures. The key to 
treatment of most TMDs   is proper understanding of the 
structural changes within the TMJ a   nd the factors that 
infl uence muscle function. Much of the diffi culty with 
the treatment of these patients is attributed to the clini-
cian’s ability to accurately diagnose the problem. It is very 
important for nurses and physician assistants to be famil-
iar with TMDs   and their treatment because often these 
practitioners are the fi rst people to identify and treat these 
disorders.

This chapter attempts to provide a comprehensive guide 
for clinicians to properly identify and provide initial appro-
priate treatment for these conditions. More importantly, it 
aims to help clinicians have a better understanding of vari-
ous TMJ d   isorders and to help with appropriate and prompt 
referral to specialists when necessary.

 n ANATOMY

Painful disorders of the TMJ i   nvolve trigeminal nerves: V1 
op hthalmic, V2 ma xillary, and V3 ma ndi bular. Each branch 
also contains motor fi bers that innervate the muscles of mas-
tication. Pain receptors are divided into two groups based 
on their size, myeli nation, and rate of transmission. The 
larger A delta fi bers are myeli nated and, therefore, transmit 
pain quickly and are the most important pain fi bers. The 
smaller, nonmyeli nated fi bers or C fi bers are more suscepti-
ble to chronic, dull pain and pressure. Both pain fi bers have 
input from trigeminal ganglia to the spinal nucleus with 
subsequent synapses, which lead to the postc entral gyrus 
and the reticular activating system. The fact that several 
other areas are innervated by the trigeminal nerves helps 
explain referred pain from the TMJ.

   TMJ c  onsists of the moving condy loid process of the 
mandible that articulates with the gleno id fossa of the tem-
poral bone (Figure 47.1). The anterior portion of the gle-
no id fossa is the artic ular eminence. The external auditory 
canal is located posteriorly. The zygom atic process lies lat-
erally and the styloid process lies medially. The s urfaces of 
condy les and the gleno id fossa are lined with fi brous con-
ne ctive tissue, which is primarily a layer of hyaline cartilage. 
Between the condy lar process and gleno id fossa is the carti-
laginous disc that provides  a stable platform for rotational 
and gliding movements of the joint. It also acts as a shock 
absorber. Any alteration in normal posit ion of the disc is 
known as inter nal derangement or ID. The m  andible is held 
medially and laterally by a set of capsular ligaments; poste-
 riorly is the retro discal pad. More poste riorly and medially 
are the stylo - and sphen omandibular ligaments. Tendons of 
the muscles of mastication suspend the mandible.

In the healthy joint, the disc and condy le are considered 
one continuous anatomical structure. Lateral and medial 
ligaments and the retro discal pad have connections between 
the disc and the condy le; therefore, the essential cause of disc 
disorder is a pathologic change in the ligam entous attach-
ments of the disc– cond yle complex (Aloma  r et al., 2007).

 n EVALUATION AND DIAGN OSIS

It is crucial for a clinician to properly recognize and diagnose 
TMDs   in order to render proper treatment. The following out-
line is the clinician’s guide to proper evaluation and diagnosis 
of patients with TMDs   (American Association of Oral and 
Maxillofacial Surgeons [AAOM S   ] Parameters of Care,  2012).

histo ry and Physical examination

detai led history, head and neck evaluation, and general 
physical examination when indicated.

C H A P t E R 47
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comprehensive evaluation

The following questionnaire has been adapted to help clini-
cians properly evaluate and assess TMJ p  ain and symptoms.  
It is important to note that during this interview all fi nd-
ings should be from the patient’s perspective. These results 
should be followed by a clinical evaluation and report.

TeMPo roManDibular QuesTionnaire

 n Chief complaints
 l When did you fi rst notice this problem?
 l Was there any event that you believe may have 
caused this problem?

 n Associated complaints
 l Present illness
 l Accident or traumatic injury to face, head, or jaw
 l Past surgi cal history
 l Dental surgery with prolonged pain or dysfunction
 l Orthodontic treatment
 l New crowns or fi llings
 l Severe headaches
 l Migraine headaches
 l Repeated earaches
 l Ringing in ears
 l Noise in jaw
 l Neck, shoulder, or back pain
 l Sinus problems
 l Sensitive teeth
 l Dizziness
 l Ulcers

 l Changes in hearing
 l Stuffy feeling in ears
 l Depression
 l Diffi culty sleeping
 l Arthritis
 l Rheum atoid arthritis (RA)

 n P  ain assessment:
 l Duration
 l Location
 l Frequency
 l Character

– Dull
– Sharp
– Throbbing
– Burning

 n Pattern of pain
 l Constant or intermittent
 l Does anything make the pain worse or better?
 l Severity 0–10 (0 no pain, 10 worst pain)

 n Factors that affect pain
 l Chewing
 l Bruxi sm
 l Diet
 l Medication
 l Weather
 l Clenching or grinding at night or during day
 l Heat
 l Other

 n Dysfunction
 l Limited mobility
 l Locking

Temporal bone

Temporomandibular
joint

Mandibular fossa

Mandibular condyle
Articular eminence

Masseter muscle

Lateral and
medial pterygoid
muscles

Mandibular condyle

Articular eminence

fi  gure 47.1 

Anatomy of temporomandibular joint.
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 l Clicking
 l Popping
 l Crepitus

 n Previous treatment
 l Imaging
 l Consults
 l Medication
 l Appliance: night guard, splints, braces, surgery

 n Current medication
 n Medical/dental history

 l Hospitalization
 l Intubation
 l Trauma
 l Illness
 l Previous dental work
 l Preexisting dental disease

 n Personal considerations
 l Habits: clenching, bruxism, gum chewing, other
 l Occupational history
 l Stress evaluation
 l Disability caused by TMD

TMJ evaluaTion

 n Measurement of mandibular range of motion
 n Click on opening or closing
 n Crepitus upon opening or closing
 n Limit of opening without pain
 n Excursion
 n Overbite
 n Overjet
 n Open bite
 n Deviation upon opening
 n Deviation upon closing
 n Dislocation upon opening
 n Dislocation upon closing
 n Pain in TMJ upon palpation intraorally
 n Pain in TMJ upon palpation extraorally
 n Palpation of muscles of mastication, 0 to 3 (0 nor-
mal, 1 slight, 2 moderate, 3 severe)

 n Masseter
 n Temporalis
 n Lateral pterygoid
 n Medial pterygoid
 n Resisted motion

 l Opening
 l Right lateral
 l Protrusive
 l Closing
 l Left lateral

 n Auscultation and palpation of joint sounds
 n Laboratory studies: If suspected of ID/osteoarthri-
tis (OA)

 Imaging

iMaging

TMJ imaging should be selected based on preliminary find-
ings of the history and physical examination. Imaging of 
TMJ and associated structures can be used as adjunctive 

diagnostic tools to establish the presence or absence of 
pathology and stage of disease. It is recommended to obtain 
bilateral studies because of the high incidence of bilateral 
joint disease (AAOMS Parameters of Care, 2012).

 a.  Panoramic films are useful screening tools for most 
patients and will reveal gross abnormalities of the 
bony region of the TMJ. They are valuable tools 
in assessing the source of facial pain that is often 
confused with TMJ pain, such as dental infections, 
neoplasms, sinus pathology, and Eagle’s syndrome. 
Plain radiographs can assess condylar morphology 
and position of the condyle in the fossa.

 b.  CT scan can be used to assess bone abnormalities 
such as ankylosis, dysplasias, growth abnormali-
ties, fractures, and osseous tumors. It is important 
to note that if a panoramic screen shows degen-
erative changes of the bone in the TMJ, axial CT 
may be needed. Three-dimensional (3D) CT is a 
valuable diagnostic tool for complex cases requir-
ing major reconstructive surgery. When ordering 
a CT scan of the TMJ, thin-slice images with 3D 
reformatting should be requested. This will allow 
manipulation of the images and visualization of the 
bony component of the joint from any view. It will 
also maximize the diagnostic value of the proposed 
image and assist in surgical planning. Contrast is 
not needed for routine imaging of the TMJ unless 
the joint is infected and soft-tissue spread has 
occurred (AAOMS Parameters of Care, 2012).

If history and physical examination suggest ID 
of TMJ, MRI studies may be ordered. MRI can 
confirm the clinical suspicions of ID of the TMJ 
by showing disc position and determining whether 
the disc is reducing or nonreducing. Disc morphol-
ogy can also be assessed on MRI and could be 
of great value in planning the surgical approach 
(AAOMS Parameters of Care, 2012).

It is recommended the that surgeon and radi-
ologist have a prior discussion to assure a useful 
scan in which slices that are in the sagittal plane 
are perpendicular and coronal images are parallel 
to the medial and lateral axes of the condylar head. 
T1-weighted sagittal scans should be obtained in 
closed- and open-mouth views in the smallest slice 
thickness available. T2-weighted images are useful 
for showing joint effusion, whereas T1-weighted 
images are best for evaluating TMJ anatomy. 
Coronal images are useful for determining medial/
lateral position of the TMJ disc and for assessing 
patterns of degenerative changes in the condy-
lar head. The T2-sagittal and T2-coronal images 
are acquired only in closed-mouth position to 
shorten the time and stress on the patient (AAOMS 
Parameters of Care, 2012).

 c.  Arthrotomography. MRI has replaced arthrog-
raphy; however, in selected cases, it is still used 
for identifying disc pathology. MRI really has 
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become the standard for imaging the soft tissue 
of the TMJ, but dye-contrast arthrotomography 
can still provide excellent diagnostic images of 
ID. However, it is more technique sensitive and 
more difficult to perform. CT is also superior to 
various forms of plane tomography. CT images 
can be manipulated to the diagnostic advantage 
of the surgeon; this is not possible with conven-
tional tomography.

 d.  Transcranial radiographs have also been suggested 
in the literature; however, the diagnostic value of 
this technique is poor because of angulation and 
distortion of the supporting structures.

 e.  Technetium 99 (Tc 99m): Advanced imaging tech-
niques such as nuclear medicine scanning of the 
head may occasionally be required. Tc 99 scan-
ning is useful in cases of condylar hyperplasia or 
osteochondroma where the treatment plan hinges 
on whether the lesion is actively growing. The 
affected bone will have increased uptake of dye.

 f.  Isotope bone scan: Radioactive isotope bone scans 
have a high sensitivity for detecting metabolic 
activity and inflammation. Increased vascularity on 
such a scan appears as increased isotope activity.

 g.  Diagnostic arthroscopy permits obtaining syno-
vial fluid for analysis and specimen for biopsy 
(AAOMS Parameters of Care, 2012).

 n PATHOLOGY

TMD is a collective term embracing all the problems involv-
ing to the TMJ and related musculoskeletal structures. The 
disease is characterized by deterioration of the articular 
cartilage, disc, synovium, subchondral bone, and (in rare 
instances) disc displacement. Histological evaluation of 
these joints suggests osteonecrosis. There are also secondary 
inflammatory changes that result from tissue damage in the 
joint. Several inflammatory mediators, such as cytokines, 
neuropeptides, serotonin, and free radicals, have been iso-
lated from fluid in symptomatic joints and may play a role 
in producing pain (de Leeuw, 2008a).

As explained previously, problems can arise from the 
joint itself or from muscles of the jaw. Injury to the jaw, 
TMJ, or muscles of the TMJ can cause pain and discom-
fort at the TMJ. Other possible causes include grinding or 
clenching of the teeth, dislocation of disc, osteoarthritis or 
rheumatoid arthritis (RA), and stress.

ID and the usual coexisting osteoarthritis are considered 
to be the most common cause of serious TMJ pain and dys-
function. The prevalence of ID is not clearly defined, but it 
occurs most commonly in females. Women comprise about 
80% of patients seeking treatment for joint pain. Average 
age of patients seeking surgical care is about 30 years.

Failure to find disc placement or OA in infants and very 
young children strongly suggests that the condition is not 
congenital but acquired. Joint overload also plays a role in 

development of OA in TMJ. In addition to overload, blunt 
force to the face or flexion–extension neck injuries may 
cause or aggravate ID/OA. Moreover, the repetitive load-
ing of clenching and bruxing possibly are etiological factors. 
Genetic and metabolic factors may contribute by lowering 
the threshold for tissue damage from overloads or trauma 
and, therefore, may also be important factors in devel-
opment of ID/OA. The relationship of the time of onset 
between ID and OA is not clear; however, it seems more 
plausible that ID precedes OA. It is also speculated that the 
causative event simultaneously initiates both ID and OA, 
and once the improper disc placement is present, ID almost 
certainly facilitates the progression of pathology, especially 
the development of bone changes in the condyle and tempo-
ral fossa (AAOMS Parameters of Care, 2012).

Myofacial Pain or TMD?

Myofacial pain disorders are the most common cause of 
pain in the head and neck region. Complex symptoms and 
frequent psychological factors often make these disorders 
difficult to treat. Once diagnosed, the treatment is usually 
effective if compliance is good. In myofacial pain, muscles of 
mastication are normally involved and the patient typically 
experiences a dull, unilateral, aching pain that increases with 
muscular use. Other complaints are headaches, otalgia, tin-
nitus, burning tongue, and difficulty hearing. It is important 
to note that myofacial pain is associated with pain over the 
TMJ without the palpable or audible click that is associ-
ated with most TMJ disorders. Stress also greatly contrib-
utes to this disease. Parafunctional habits such as bruxism, 
clenching, and excessive gum chewing can all contribute to 
muscle overload, fatigue, spasm, and pain (Turp, Hugger, 
& Sommer, 2007).

There are three diagnostic criteria for myofacial pain 
syndrome:

1. Presence of painful, firm bands of muscle or tendons 
otherwise known as trigger points

2. Pain complaints that follow known patterns of trigger 
points

3. Reproducible pain complaints with trigger points

A few guidelines and diagnostic modalities are listed here to 
aid clinicians in properly diagnosing and managing myofa-
cial pain disorders (Murray & Peck, 2007).

DiagnosTic blocks

TMJ diagnostic anesthetic block injections can be an impor-
tant diagnostic aid to determine if the TMJ is in fact the 
primary source of pain or if related areas of referred pain 
exist. It is particularly important if joint symptoms and 
myofacial pain symptoms coexist. This block can be accom-
plished through intra- or extracapsular injections and can 
provide immediate information. The injection of local anes-
thetic into the superior joint space will block the branches 
of the auriculotemporal and masseteric nerves that sup-
ply the capsule and attachments; therefore, if pain relief is 
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experienced, the pain can be attributed to the joint itself and 
the appropriate treatment can be recommended. About 1 
mL of local anesthetic can be injected percutaneously with 
a 25-gauge needle in the preauricular region using aseptic 
technique. The point of insertion is usually approximately 
13 mm anterior to the tragus of the ear on a line running 
from the tragus to the lateral canthus of the eye. The needle 
is angled to aim for the posterior slope of the articular emi-
nence in the superior joint space. It is important to note that 
the diagnostic injection is not the same as arthrocenthesis 
and is more appropriately called nonarthroscopic lysis and 
lavage (Okeson, 2008).

It is also recommended that anesthetic solutions con-
taining epinephrine should not be used, to avoid vaso-
constriction in areas where circulation may already be 
compromised because of chronic muscle contraction. 
Most local anesthetics can cause muscle tissue injury, 
including necrosis. It is important to distinguish between 
local muscle soreness, muscle spasm, and the presence of 
trigger points when one is using diagnostic blocks (Turp 
et al., 2007).

eThyl chloriDe

Ethyl chloride is a vapocoolant with anesthetic properties 
for relief of muscle pain; therefore, it is a great diagnos-
tic tool in management and diagnosis of myofacial pain, 
restricted motion, or muscle spasm. Relief of pain will facili-
tate early mobilization and restoration of muscle function. 
Spray-and-stretch technique is a therapeutic system that 
involves three states:

1. Evaluation of pain
2. Spraying
3. Stretching the affected area. Therapeutic value is 

highest when used properly (Turp et al., 2007).

TreaTMenT of Myofacial Pain

Once myofacial pain is confirmed, the treatment is divided 
into four phases:

Phase 1: Initiated upon diagnosis by educating patient 
on muscle fatigue and spasm and cause of pain and 
dysfunction and parafunctional habits such as brux-
ism, clenching, and grinding. Adherence to soft diet 
may be recommended.

Phase II: Initiated if Phase I fails. Medications are added 
and an oral appliance is made to reduce muscle load 
and overuse. Care must be taken to educate patient 
about proper use of the bite appliance, as this appli-
ance should only be worn during the night. If patient 
gets relief from the appliance and remains asymptom-
atic, then appliance can be discontinued and retuned 
as needed.

Phase III: If Phase II fails, then physical therapy and 
ultrasonic therapy can be added to treatment.

Phase IV: If Phase III fails, psychological counseling 
is advised to identify sources of stress (Turp et al., 
2007).

Myositis

Myositis is an acute condition with inflammation of the 
muscle and connective tissue with associated pain and 
edema and decreased range of motion. Trauma, infection, 
and/or overuse of muscle can all contribute to the etiology 
of the myositis (Turp et al., 2007).

Muscle spasm

A muscle spasm is an acute contraction of a muscle caused 
by an overstretching or overuse of that muscle. If it is left 
untreated in a contracted state, it will cause development 
of fibrous scarring and contracture will develop. Collagen 
disease such as systemic lupus erythematosus, Sjögren’s syn-
drome, scleroderma, and arthritis can also cause muscular 
pain in the head and neck region (Turp et al., 2007).

 n DISEASES OF TMJ AND ASSOCIATED 
STRUCTURES

The TMJ is susceptible to all conditions that affect other 
joints of the body. These conditions include, but are not 
limited to, arthritis, ankylosis, trauma, dislocation, devel-
opmental anomalies, and neoplasms. In addition, other 
disorders such as myofacial pain and myositis could be mis-
diagnosed and are often mistaken for TMD; therefore, the 
greatest difficulty for a clinician is to distinguish myofacial 
disorders from degenerative joint disease. It is important to 
note that patients with TMJ arthropathy often present with 
an additional finding of clicking or popping on opening and 
closing of the jaw. These patients often complain of previ-
ous history of closed or open lock joint. Sometimes the com-
plaint is not a pop but an occlusal instability associated with 
locking. These signs are highly suggestive of joint disorder, 
emphasizing the need for a thorough and proper physical 
evaluation and medical history (de Leeuw, 2008a).

1. ID
2. Disc adherence: temporary sticking of disc to fossa 

or condyle
3. Disc adhesion: fibrotic connection between disc and 

condyle or disc and fossa
4. Subluxation: overextension of disc–condyle complex 

on opening beyond eminence
5. Joint dislocation: dislocation of entire disc–condyle 

complex beyond eminence combined with inability 
to return passively into the fossa; inability to close 
mouth because the disc–condyle complex is trapped 
in front of eminence

6. Ankylosis of the TMJ: an obliteration of joint space 
with abnormal bony morphology. Arthritic changes 
are the most frequent pathologic conditions affecting 
the TMJ. All types can occur, but degenerative and 
rheumatoid are the most common. RA is often seen in 
other joints prior to TMJ involvement and the patient 
will suffer from bilateral TMJ tenderness and swell-
ing. In the early stages, there are a few radiographic 
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changes, but with progression of the disease, the joint 
space becomes progressively narrower and by fur-
ther progression, the space is completely obliterated 
and results in an open bite. In juvenile RA, th  e end-
s tage disease can result in destruction of the condy lar 
growth plate (de Le euw  , 2008a).

7. Degen erative arthritis: can either be primary or second-
ary. Primary disease is seen in an older person and is 
due to wear and tear of the joints. These patients are 
usually asymptomatic. Secondary degen erative arthritis 
occurs secondary to trauma, chronic bruxi sm, or para-
f unctional habits. It can occur in younger people and 
the symptoms are much more severe (de Le euw  , 2008b).

internal Derangement

 ID is defi ned as any interference with smooth joint move-
ment. The term is often used interchangeably with disc dis-
placement. Disc derangement is defi ned as  malpositioning 
of the  articular disc relative to  the condyle and eminence. 
It is often associated with  capsulitis and on clinical exami-
nation, popping is heard and felt with associated pain.  ID 
can present with severe pain and discomfort that can be 

temporary or last for many years. It is more prevalent in 
women than in men, and most common between ages of 20 
and 40 years (  Yang,  Moon,  Lee, &   Ahn, 2012).

 anaToMy of DislocaTeD    TMJ

  The TMJ is composed of a union of temporal and  mandibular 
bones. In dislocation, the  condyles travel along the  articular 
eminence and become locked in the anterior–superior aspect 
of the mandible, thus preventing the mouth from closing 
(Figure 47.2). As a result, the ligaments will be stretched and 
will cause severe pain and discomfort in the muscles of mas-
tication, preventing return of the  condyles to the  fossa  ( King 
et al., 2008).

MechanisM of inJury

Disc dislocation can occur with trauma, but almost as often 
it can be as a result of excess mouth opening during yawn-
ing, laughing, dental treatment, or eating. Dislocation can 
also happen as a result of  dystonic reaction to certain drugs 
such as those belonging to  the neuroleptic class. Most jaw 
dislocations are symmetrical, but on rare occasions, a uni-
lateral dislocation resulting in deviation of the jaw to the 
opposite side can occur. Superior and posterior dislocations 
of the    TMJ are rare and mostly associated with  fossa, exter-
nal auditory canal, or temporal bone fractures, respectively.

The disc can be displaced in any direction to varying 
degrees.  The articular disc is rarely displaced in only one 
direction with exception of anterior displacement. Pure side-
ways displacements are rare and may be related to advance 
stages of derangement (Table 47.1). The most common disc 
derangement is an anterior displacement. With regard to 
clinical  diagnosis and treatment, two predominant stages 
of disc derangements are distinguished: disc derangement 
with  reduction and disc derangement without  reduction ( de 
  Leeuw, 2008b):

 n Normal   TMJ: Disc is positioned over the  condyle 
head with the posterior band situated in the 12 
o’clock  position and the  intermediate zone situated in 
the 1 o’clock  position ( superior–anterior to the  con-
dyle). On opening, the  disc –condyle complex trans-
lates in the forward direction. Although the  condyle 
also rotates forward, the disc relatively rotates in a 
posterior direction over the  condyle.

 n Disc derangement with  reduction: The  articular disc 
of the    TMJ is displaced while the mouth is  closed and 
the teeth are together in maximal occlusion. On open-
ing, the  condyle pushes against the posterior band of 
the disc until the  condyle is able to slide or snap under 
the posterior band of the disc, and the disc reduces to 
its  position on top of the  condyle.

 n Disc derangement without  reduction: The  condyle is 
unable to slide or snap back under the disc. The  ante-
riorly displaced disc does not reduce to its  position 
on top of the  condyle; during opening movement, the 
disc obstructs further translation of the  condyle, and 
consequently opening and  contralateral movements 
are impaired.

In maximally open
position, the condyle is
just under and slightly
behind the eminence.

The dislocated jaw
traps the condyle
forward of and slightly
above the eminence.

figure 47.2 

Anatomy of dislocated temporomandibular joint (TMJ).
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As mentioned the most common ID is anteromedial, and 
the degree of derangement generally correlates with symp-
toms. Derangement is classified based on findings of history 
and physical and clinical examination (American Society of 
Temporomandibular Joint Surgeons, 2001):

 n Type IA derangement is found with a popping over 
the joint without associated pain. It is seen in 50% of 
normal subjects.

 n Type IB derangement is popping of the joint associ-
ated with pain. The popping occurs when the con-
dyle moves under the anteriorly displaced disc. Pain 
is often associated with stretching and subsequent 
inflammation of the retrodisc pad.

 n Type II derangement is similar to type IB but a history 
of lock jaw can be found in most patients. Two types 
of locked jaw can be observed in these patients: (a) 
closed lock is due to the inability of the condyle to 
slide under the anteriorly displaced disc; (b) open lock 
is due to the inability of the condyle to slide back over 
the disc into its normal position.

 n Type III derangement is a persistent lock, usually 
closed. Therefore, usually no associated click or pop 
is noted on clinical examination.

Early treatment of the ID is crucial, as progression of the 
disease leads to a less favorable prognosis.

1. What are the symptoms and clinical presentations of 
internal derangement?

  a.  Pain and tenderness in the face or joint area or 
upon opening the mouth

  b. Pain in the joint and preauricular region
  c. Headaches behind and around the eyes
  d.  Pain radiating from the joints to the temple, ears, 

side of the neck, and upper shoulder
  e.  Pain is aggravated by wide opening, chewing, or 

other joint activities such as clenching and bruxism
 f. Limited ability to open
 g. Open or closed lock
 h. Clicking, popping, or grating sounds in the TMJ
 i.  Difficulty chewing or unstable and nonreproduc-

ible occlusion
 j. Edema on the side of the face
 k.  Headaches, dizziness, earaches, tinnitis, hearing 

problems
 l.  Decreased incisal opening, protrusion, and contralat-

eral movements that may interfere with mastication
 m. Muscles of mastication tender to palpation
 n.  History of changing occlusion and the acquired 

facial skeletal deformity of mandibular deficiency, 
open bite, and or asymmetry may also be signs of 
ID (AAOMS Parameters of Care, 2012)

a Refers to disc position in relation to the condyle when the mouth is open.

Source: American Society of Temporomandibular Joint Surgeons (2001).

i. Early Painless clicking
no restricted motion

Slightly forward disc, reducing
normal osseous contours
no radiographic evidence of degen-

erative changes

normal disc form
Slight anterior displacement
Passive in coordination (clicking)

ii. Early/intermediate Occasional painful clicking and pain
intermittent locking
Headaches

Slightly forward disc, reducing
Early disc deformity
normal osseous contours
no radiographic evidence of degen-

erative changes

Anterior disc displacement
thickened disc

iii. intermediate Frequent pain and joint sounds
Joint tenderness, headaches
Locking
Restricted motion
Painful chewing

Anterior disc displacement, reducing 
early progressing to nonreducinga 
late

Moderate to marked disc thickening
normal osseous contours
Signs of degenerative bony changes 

on radiograph

Disc deformed and displaced
Variable adhesions
no bone changes

iV. intermediate/late Chronic pain, headache
Restricted motion
no joint sounds

Anterior disc displacement, 
nonreducing

Marked disc thickening
Abnormal bone contours
Signs of degenerative bony changes 

on radiograph

Degenerative remodeling of bony 
surfaces

Osteophytes
Adhesions, deformed disc without 

perforation

V. Late Variable pain
Joint crepitus
Painful function

Anterior disc displacement, nonre-
ducing with perforation and gross 
disc deformity

Degenerative osseous changes 
evident on radiograph

Gross degenerative changes of disc 
and hard tissues

Perforation
Multiple adhesions

TABLE 47.1 Staging of the Temporomandibular Disorders 
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2. Progressive nature of internal derangement:
It is not clear what the rate of progression is or which 
patients are at the greatest risk for progression to 
more advanced stages. Clinicians who choose aggres-
sive treatment of symptomatic TMJ clicking based 
on their belief in a high progression rate to a non-
reducing state should exercise patience and exhaust 
all nonsurgical options for the management of this 
condition (AAOMS Parameters of Care, 2012).

3. Locked jaw/limited mouth opening:
Locked jaw or limited mouth opening is a condition 
that requires immediate treatment. Few dentists and 
health professionals really know how to treat this 
condition without referring to an oral surgeon for 
appropriate treatment. These treatments include, but 
are not limited to, scoping and lavaging the joints or 
mechanically unlocking the jaw using manual manip-
ulative techniques to open or close the jaw (Young, 
Khan, Thomas, & Quek, 2009).

TreaTMenT

Therapy for Types I and II of ID is similar to that for myo-
facial pain syndrome. Nonsteroidal anti-inflammatory 
drugs (NSAIDs) and muscle relaxants are prescribed and 
the patient is directed to eat a soft diet and rest the jaw. In 
addition, use of an occlusal splint would be recommended 
to attempt repositioning of the condyle. Even in most ideal 
outcomes, clicking is not eliminated; however, it may be 
reduced to a soft pop with reduced and minimal pain. The 
purpose of the splint is to reposition the disc; if that fails, 
arthroscopic or open surgical repair is recommended. All 
these surgical procedures aim to remove the adhesions and 
reposition the disc into a favorable position.

Type III ID requires aggressive treatment. The joint is 
reduced under intravenous (IV) sedation or anesthesia and 
an anterior bite plate and physical therapy are used. If no 
improvement is seen after three weeks of therapy, TMJ sur-
gery is warranted to reposition the repair of the disc.

It is important to identify congenital and developmen-
tal anomalies of the TMJ such as condylar agenesis, con-
dylar hypoplasia, condylar hyperplasia, and hemifacial 
microsomia.

Dislocation of the jaw is either acute or chronic. An acute 
dislocation results when the mandible is fixed in an open 
position with only posterior teeth in contact. Treatment 
for open lock is reduction usually done under IV sedation. 
Chronic recurrent dislocation is usually due to abnormally 
lax ligaments. Treatment is usually undertaken by injecting 
sclerosing agents into the joint capsule to produce a scarring 
and contracture of the ligament (Young et al., 2009).

Treatment of degenerative arthritis is similar to that for 
myofacial pain and early internal derangements. NSAIDs 
and muscle relaxants with a soft diet are primary treat-
ments. Bite and occlusal appliances can be a good adjunct to 
the treatment. When conservative therapy fails to improve 
the symptoms after three to six months, trial surgery might 
be considered.

Neoplasms of the TMJ are not common and are mostly 
benign. These neoplasms include chondromas, osteomas, 
and osteochondromas. Surgery is the treatment of choice for 
neoplasms of the TMJ (AAOMS Parameters of Care, 2012).

 n Nonsurgical treatments: Modalities used in the ini-
tial management of TMD and TMJ disease should 
focus on reversible treatment. More importantly, they 
should be applied in a logical way specific to the con-
dition and for a defined period. Most TMJ problems 
that may require surgical intervention but may also 
be aided by the use of nonsurgical modalities are pre-
dominantly inflammatory or internal derangement of 
joints (AAOMS Parameters of Care, 2012).

 n Intraoral appliances: Adjunctive use of intraoral 
appliances is the key to nonsurgical, presurgical, and 
postsurgical management of many TMJ disorders. 
Review of the literature reveals no specific occlusal 
relationship that causes TMD; however, clinical expe-
rience shows that there is an association between TMJ 
dysfunction and certain types of malocclusion, such as 
loss of posterior teeth or loss of vertical dimension of 
occlusion (VDO); severe class II division 2 conditions 
may exist in individuals who have jaw symptoms. 
Although there is no convincing scientific evidence 
explaining how intraoral appliances reduce muscle 
and joint symptoms, they can be a useful modality.

  The primary goal of an intraoral appliance is to 
change the occlusion. The appliance temporarily 
changes masticatory muscle function and the posi-
tion of the mandible and TMJ address, there by 
improving muscle symptoms and joint pain. Cervical 
posture, tongue position, and nasal airway also have 
concurrent effects on the rest position of the man-
dible. Therefore, special attention should be paid to 
the rest position and not maximum intercuspation. 
The goal of an intraoral appliance is to create anterior 
guidance. 

  Current literature does not support dental mal-
occlusions as the underlying cause of parafunc-
tional activities, but regardless of the cause, using 
an intraoral appliance during parafunctional 
activities such as clenching or bruxing protects 
the dentition from wear. It can limit joint load-
ing, decrease muscle hyperactivity, and ultimately 
improve symptoms.

  The anterior repositioning appliance is used in 
symptomatic anterior dislocation of the disc with 
reduction. This appliance is designed to position the 
mandible in a forward position and reduce or recap-
ture the disc by normalizing the relationship of the 
disc to the condyle. When worn properly, this appli-
ance will temporarily prevent joint clicking or locking 
and relieve associated pain.

  These appliances not only change the occluded posi-
tion of the mandible, but also change the rest position; 
therefore, muscle adaptation to this new position 
of rest keeps the mandibular condyle in a forward 
position even when the teeth are not in occlusion. 
Anatomical dislocation of the disc is caused by discal 
ligament damage or stretching. Once elongated, no 
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clear evidence shows that this technique causes liga-
ment shortening.

  Anterior repositioning appliances still have a role as 
a treatment modality in cases of joint locking caused 
by intermittent nonreduction of the disc, as periodic 
use of the appliance to reduce the dislocation can be 
an effective long-term management. If used on a tem-
porary basis and then discontinued, the pain that was 
eliminated while wearing the anterior repositioning 
appliance may never return or return on a very toler-
able level, thereby eliminating the need for surgical 
intervention (Okeson, 2008).

  The relationship of occlusal discrepancies to jaw 
dysfunction still remains unclear based on scientific 
evidence. However, if a patient has a significant mal-
occlusion but does not experience pain relief using a 
well-balanced appliance that eliminates the perceived 
occlusal discrepancies, making permanent changes to 
the dentition to eliminate these discrepancies is still 
contraindicated. In this manner, the intraoral appli-
ance can serve an important diagnostic function. 
When symptoms of the disc dislocation persist with 
anterior repositioning of the mandible by use of an 
appliance, permanent reconstruction of the dentition 
in the acquired forward position is liable to relapse 
and cause potentially costly complications; this treat-
ment is not supported by literature. In these cases, if 
relief of symptoms cannot be sustained with partial 
or complete discontinued use of the appliance, sur-
gical intervention to treat a disc dislocation would 
offer a more predictable and less invasive alternative 
(AAOMS Parameters of Care, 2012).

eDucaTion of PaTienTs is key in TreaTMenT

The presenting chief complaint of disc dislocation usually 
involves muscle symptoms. Patient awareness of the causes 
of these symptoms may be extremely beneficial. Multiple fac-
tors such as clenching and bruxing, oral habits, and stress 
can exacerbate symptoms. Education of patients on self-care 
through rest, diet modification, exercise, home physiothera-
peutic activities, and avoiding aggravating factors may be 
helpful in allowing patients to share the responsibility of care. 
All of these factors can have a positive physiologic effect and 
help reduce stress associated with chronic pain. Behavioral 
therapies and psychological evaluation can enhance the over-
all positive effect as well. Because of the multifactorial nature 
of many TMJ-related conditions, elimination of one source 
of pain can facilitate management of any remaining prob-
lems and offer the patient tolerable and maintainable results. 
However, a detailed preoperative workup with special con-
sideration of the patient psychological status and expectation 
is essential (AAOMS Parameters of Care, 2012).

PharMacoTheraPy

The agents most commonly used to manage TMJ-related pain 
are NSAIDs, muscle relaxants, corticosteroids, and low-dose 
antidepressants (AAOMS Parameters of Care, 2012). These 
drugs should be used judiciously and usually in combination 

with other approaches. The pharmacologic management of 
TMD should be based on demonstrated effort, acceptable 
side effect proflie, and safety when given for prolonged peri-
ods. In addition, it is important to bear in mind that TMD is 
a multifactorial disease often occurring with other coexisting 
conditions that should be taken into account when consider-
ing treatment and choosing the right pharmocotherapeutic 
agent (Ziegler, Haag, & Mühling, 2003).

 n NSAIDs: NSAIDs traditionally have been the most 
commonly prescribed medications for management 
of TMJ disorders. The highest level of evidence of 
effectiveness is for diclofenac (Dolobid or Voltaren) 
and Naproxen (a long-lasting drug marketed as 
naprosyn or Aleve). Ibuprofen, one of the most 
often-used NSAIDs, has been shown to be effective 
for chronic TMJ pain when combined with other 
modalities, but not when used alone. Concerns of 
toxic effects on other body systems, such as the diges-
tive, kidney, and cardiac systems has brought atten-
tion to the long-term use of NSAIDs and spurred 
development of longer-lasting formulations such as 
naproxen. Piroxicam, another long-lasting NSAID, 
has shown mixed effectiveness for chronic TMJ pain. 
The selective cyclooxygenase (Cox-2) inhibitor cele-
coxib (Celebrex) has not been proved to be better 
than placebo, but naproxen proved to be better for 
TMD pain. Considering all of the available literature, 
NSAIDs may be most useful for short-term treatment 
of facial and TMJ pain, pain following TMJ surgery, 
or pain flares.

 n Opioids (narcotics): Narcotics are commonly and 
widely prescribed, but there are no published studies 
for their use for TMD pain. They were thought to be 
slightly effective if injected directly into the joints but 
did not significantly reduce pain. Use of opioids has 
been discouraged due to the limitations on long-term 
use of this drug class; they may lead to an increase in 
pain or hypersensitivity over time. They can also lead 
to dependence or addiction, as increasingly high doses 
are needed to produce the same effect. Tramadol is a 
related drug used for chronic pain, but there is limited 
literature demonstrating its successful use in alleviat-
ing TMD pain.

 n Muscle relaxants and benzodiazepines: Evidence 
for effectiveness of muscle relaxants and benzodi-
azepines such as Flexeril, Valium, and similar drugs 
demonstrate a favorable outcome for the reduction 
of TMD pain. A review of the literature shows that 
benzodiazepines have not been effective when used 
alone. Anxiolytic drugs are also not effective in reduc-
ing TMD pain unless combined with other treatment 
approaches.

 n Neuropathic drugs: Neuropathic drugs such as gaba-
pentin have been shown to be effective for chronic 
facial pain.

 n Tricyclic antidepressants: The most studied and prom-
ising drugs for TMD are antidepressant drugs, specifi-
cally tricyclic antidepressants. The new generation of 
antidepressant drugs, such as selective serotonin reup-
take inhibitors (SSRIs), though effective in treatment 
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of depressive disorders, have not yet appeared in the 
literature in connection with TMD pain. It is impor-
tant to note that because these drugs need to build up 
in the system before they can have any effect on pain, 
adverse side effects such as dry mouth, eyes, and nau-
sea often cause patients to stop using them before they 
achieve optimal pain relief. Current literature suggests 
that tricyclic antidepressants, even in subtherapeutic 
doses, have an analgesic effect and their use is gen-
erally restricted to patients with chronic pain accom-
panied by depression and sleep disturbance (AAOMS 
Parameters of Care, 2012).

 n Disease-modifying agents: Those used for arthritis, 
such as infliximab (Remicade), glucosamine hydro-
chloride, collagen hydrolysat, and chondroitin sulfate, 
have been shown to be effective pharmacotherapeutic 
agents in reducing TMD pain. In a study comparing 
glucosamine to ibuprofen for TMD pain in patients 
specifically with TMJ disease, glucosamine improved 
pain and function better than ibuprofen and had 
much longer-lasting effects. Topically applied agents 
such as Theraflex TMJ may also be effective in reduc-
ing TMD pain. Topical diclofenac, an NSAID, is also 
effective and shown to be equally effective as the oral 
preparation. Capsaicin cream was not effective in 
reducing TMD pain compared to other topical agents 
such as topical diclofenac.

  These drugs should be used judiciously and usu-
ally in combination with other approaches. The 
pharmacologic management of TMD should be 
based on demonstrated effort, acceptable side effect 
liability, and safety when given for prolonged peri-
ods. In addition, it is important to bear in mind that 
TMD is a multifactorial disease often occurring with 
other coexisting conditions that should be taken into 
account when considering treatment and choosing 
the right pharmocotherapeutic agent (Ziegler, Haag, 
& Mühling, 2003).

 n Corticosteroids: These can be used on a short-term 
basis for acute joint and muscle inflammation, but are 
not commonly used for most TMDs. Injection into 
the TMJ may result in reduction of joint symptoms, 
but the results are often not sustained. It is important 
to keep in mind that repeated intracapsular injections 
with corticosteroids may contribute to joint degen-
eration and should be used with caution. Current 
literature suggests that tricyclic antidepressants, even 
in subtherapeutic dosages, have an analgesic effect 
and their use is generally restricted to patients with 
chronic pain accompanied by depression and sleep 
disturbance (AAOMS Parameters of Care, 2012).

Physical TheraPy

Physical therapy is valuable and a commonly used adjunct 
in treatment of many TMDs. Common modalities include 
iontophoresis, ultrasound, galvanic stimulation, transcuta-
neous electrical nerve stimulation, postural training, exer-
cise, stretching, and manipulation. In patients with limited 

jaw opening caused by TMJ fibrous ankylosis, manipulation 
and aggressive stretching of the jaw as done in physical ther-
apy may break adhesions and lead to increased joint mobil-
ity. This approach may also be considered in cases of limited 
jaw opening caused by disc dislocation without reduction 
but with minimal pain, and may improve mobility either by 
causing disc reduction or by stretching ligaments causing 
the disc to be in a more forward position during jaw open-
ing. However, it is important to note that if the patient can-
not tolerate the discomfort associated with this technique, 
surgical intervention should be considered. It is important 
to note that use of combined modalities is often more effec-
tive than single-use approaches. Most patients with symp-
tomatic TMJ dysfunctions can be managed nonsurgically; 
in patients who undergo surgery, residual symptoms such 
as muscle or joint pain or limited TMJ mobility may persist 
postoperatively. In this case, it is important to reconsider 
modalities that yielded limited, temporary, or no therapeu-
tic value in the presurgical phase (AAOMS Parameters of 
Care, 2012).

 n TMJ DISLOCATION-REDUCTION  
TECHNIQUES

Most types of TMJ dislocation present as an acute episode 
of anterior dislocation. Dislocations are usually spontane-
ous and may result from excessive mouth opening from 
yawning, laughing, taking a large bite, seizure activity, 
tooth extraction, or endotracheal intubation. Patients will 
typically complain of discomfort and inability to occlude 
their teeth.

Treatment of TMJ dislocation depends on the patient’s 
status and could vary from a simple reduction to surgical 
intervention. Surgical intervention is usually indicated for 
chronic recurrent and chronic persistent dislocations. It 
is important for all nurses and physician assistants to be 
familiar with this manual reduction technique because often 
patients present with a great deal of pain and require imme-
diate assistance (Pratt & Loiselle, 2008).

conventional Method of Manual reduction

The clinician wraps his or her hands with 4 × 4 gauze and 
applies bimanual intraoral pressure and force on the man-
dibular molars of the patient in the inferior and posterior 
direction. The clinician’s thumbs should be on the teeth 
while the rest of his or her fingers support the inferior bor-
der of the mandible bilaterally. This technique should move 
the dislocated condyles back into the glenoid fossa (Pratt & 
Loiselle, 2008).

PreParaTion

Patients with TMJ dislocation are usually anxious 
and in pain. Therefore, every attempt should be made 
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to provide treatment in an efficient manner. Before 
treatment is provided, it is important that the patient 
and/or the caregiver receive an explanation concern-
ing the injury and the procedure to be performed. 
Sedation and muscle relaxation with mid azolam 
(0.05–0.1 mg/kg IV   or int ramuscular [IM]  , maximum 
dose: 2 mg) are advised to promote successful manual 
red uction and reduce the patient’s anxiety and pain. 
Moreover, massage of the mas seter muscle is advised 
to relax the muscle to promote and facilitate manual 
red uction.

The following equipment should be assembled:

 n Gloves
 n Sterile gauze (if thumbs require wrapping, trailing 
appendage or gauze with strings are preferred to 
avoid aspiration)

 n Tongue blades (shortened to be secured to the upper 
and lower surfaces of the clinician’s thumbs using 
gauze)

 n Yan kauer suction

 n McGill forceps (to retrieve gauze from the mouth 
should it become dislodged; P ra tt & Loi  selle, 2008)

TechniQues

Prior to attempts at manual red uction, the clinician may 
choose to elicit the gag refl ex using a tongue blade. During 
the refl ex, inhibition of the muscles of mouth closure permits 
the mandible to descend, thereby freeing the con dyle in some 
patients. If this is not successful, manual red uction may be 
accomplished by two maneuvers (Pra  tt & Loi  selle, 2008).

a. Cli nician faces the patient (Figure 47.3):
 n Hold the mandible with both hands; the thumbs 
rest inside the mouth on the ridge of the mandi-
ble adjacent to the molars, and the fi ngers wrap 
around the outside of the jaw. Some physicians 
prefer to place the thumbs on the occ lusal sur-
faces of the teeth. In this case, the thumbs must be 
wrapped with gauze to protect them when red uc-
tion is accomplished, because the mas seters can 
contract with tremendous force. Some clinicians 
also use shortened tongue blades on the upper and 

Gauze wrap
protecting thumbs

A

B

figur  e 47.3 

TMJ reduction techniques.  
(A) Positi on of the patient, 
assistant, and physician in 
preparation for reduct ion. 
(B) Applic ation and direction 
of forces in the reduct ion 
of an anteri orly dislocated 
TMJ.
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lower surfaces of the thumbs as well. The gauze 
should be positioned so that the trailing append-
age or string exits the mouth and is easily grasped 
with McGill forceps in the event that the gauze is 
dislodged during the reduction.

 n While having an assistant prevent movement of the 
head, apply downward pressure to the mandible 
to free the condyles from the anterior aspect of the 
eminence; the mandible is then guided posteriorly 
and superiorly back into the temporal fossae (Pratt 
& Loiselle, 2008).

b. Clinician stands behind the patient:
In this method, the clinician stands behind the 
patient, who is seated in a chair, and then proceeds 
as follows:

 n Hold the mandible and place the thumbs on the 
ridge of the mandible adjacent to the molars or 
on the occlusal surfaces with gauze protection and 
precautions to prevent aspiration as described ear-
lier. The fingers are wrapped around the chin.

 n Brace the patient’s head against your abdomen.
 n Apply downward force with the thumbs and then 
apply upward pressure with the fingers on the 
chin.

 n If difficulty with reduction is encountered, the cli-
nician may choose to rock the mandible back and 
forth to facilitate muscle fatigue, or while attempt-
ing reduction have the patient open wider, which 
will relax the masseter and temporalis.

When to refer?

Clinicians have to keep in mind that if all these techniques 
fail, prompt referral to an oral and maxillofacial surgeon 
should occur. Nerve blocks and local infiltration of the 
TMJ capsule by the oral surgeon may permit reduction of 
TMJ dislocation without need for procedural sedation or 
general anesthesia. Patients with TMJ dislocation in asso-
ciation with a fracture or more than two prior TMJ dislo-
cations or failed reduction attempts should also be referred 
to an oral maxillofacial surgeon for further evaluation. 
Management of recurrent dislocations depends upon the 
precipitating anatomic mechanism and may include the 
following:

1. Sclerosing agents
2. Maxillomandibular fixation
3. Injection of botulinum toxin
4. Surgical intervention such as eminectomy or emino-

plasty (Parameters of Care, 2012)

additional care and follow-up

After successful reduction of a first episode of TMJ dis-
location, the head and mandible should be wrapped with 
Kerlix or an elastic bandage to prevent recurrent dis-
location. In more severe cases, it might be necessary to 
place the patient on intermaxillary fixation with wires 
and elastics to prevent recurrent episodes of dislocation. 

It is also important to advise patients of the following 
recommendations:

1. Avoid extreme opening of the jaw for three weeks. In 
some patients, placement of a padded rigid cervical 
collar may be helpful.

2. Apply warm compresses to the TMJ area for 24 
hours.

3. Maintain a soft diet for one week.
4. Take NSAIDs (e.g., ibuprofen 10 mg/kg orally every 

6 hours as needed, maximum single dose: 800 mg) as 
needed for pain and swelling.

5. Evaluation by an oral and maxillofacial surgeon in 
a few days to ensure adequate reduction and exclu-
sion of an avulsion fracture (AAOMS Parameters of 
Care, 2012).

What if everything fails?

In difficult cases, where the contribution of pain, parafunc-
tion, emotion, and psychological factors confuse the diag-
nosis, passive evaluation of mandibular function under 
general anesthesia is recommended. This can help the cli-
nician determine if symptoms are muscular, emotional, 
or mechanical. It is recommended that general anesthesia 
be administered with caution to patients who have severe 
range-of-motion limitations, but evaluation under general 
anesthesia will remove the pain, muscular, emotional, and 
psychological factors from the physical evaluation of joint 
range of motion. It is suggested that the patient who has 
limited range of motion that suddenly normalizes under 
general anesthesia is unlikely to benefit from TMJ surgery 
(AAOMS Parameters of Care, 2012).

Ultimately, the final diagnosis should be made after con-
sideration of all the mentioned criteria, such as detailed his-
tory, clinical examination, and testing and imaging data. It 
is also important to properly classify the internal derange-
ment according to the Wilkes classification system. Using 
this system to stage the internal derangement also guides 
therapeutic choices and ultimately the choice of surgical 
technique to use.

Patients with Wilkes Stage I do not require surgery but 
may benefit from nonsurgical therapy to reduce stresses on 
the TMJ. Patients with Stage II are most likely to respond 
favorably to surgical intervention if an appropriate course 
of nonsurgical therapy fails.

Patients with Stage III, IV, or V will usually not respond 
adequately to nonsurgical treatments, but should still 
undergo an adequate trial of nonsurgical treatment.

It is important to realize that surgical therapy is not 
an unconservative or a radical treatment when appropri-
ately applied and when all other nonsurgical options fail to 
improve or eliminate the patient’s pain and symptoms (de 
Leeuw, 2008b).

In summary, review of the current literature reveals that 
the decision to perform TMJ surgery should be based on 
firm clinical and imaging evidence that a mechanical disrup-
tion of joint structures has occurred and that the proposed 
surgical method is likely to result in significant improvement 
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of joint function and red uction of pain. In patients with 
multiple previous TMJ    surgeries and patients with all  oplas-
tic joint implants, the goal of surgery becomes entirely to 
improve function, because pain relief becomes less predict-
able with increasing surgeries. As mentioned earlier, a thor-
ough examination of the TMJ    history, clinical examination, 
evaluation, and imaging should be done to assess patterns 
of pain and dysfunction in patients who are likely to benefi t 
from surgery (de  Lee  uw, 2008b).

Early sur gical consultation is important in cases of 
clo sed lock where delay in treatment can accelerate the pro-
gression of ID.   Patients should be given all the information 
needed for informed consent. This information includes the 
nature of the condition, its natural history, potential sur-
 gical complications, sid e effects, prognosis, and reasonable 
alternative treatment options. A signed consent should be 
obtained after all risks, benefi ts, and alternative treatment 
have been discussed with the patient (Lou  is, 2008).

The following sur gical procedures are accepted and 
effective methods for treatment of ID:  

 n Art hrocentesis
 n Arthroscopy
 n Con dylotomy (indirect art hroplasty)
 n Art hrotomy: All  oplastic implants are not indicated for 
initial sur gical treatment of joints with ID.   Prosthetic 
joint replacement may be indicated in selected 
patients with severe joint degeneration, destruction, 
or ank ylosis

 n Cor onoidotomy/coronoidectomy
 n Sty loidectomy

arthroscopy and arthrocenthesis

Arthroscopy and arthrocenthesis provide promising results 
for patients who have not responded to conservative and 
pharmacologic treatment without the sur gical risk and 
lon g-term recovery of open-joint surgery. Art hrocenthesis 
involves placement of two can nulas into the superior joint 
for hydraulic distension and joint lav age. Initial app lication 
of this procedure was solely for int ernal derangement of 
TMJ,    but given its success in reducing pain and increasing 
mobility, its use was expanded for treatment of other joint 
disorders as well. Recent studies and comparisons between 
arthroscopy and art hrocenthesis show that both procedures 
are successful in relieving TMD    pain with no signifi cant dif-
ference in their success rate. Some studies show that patients 
with chronic lon g-lasting clo sed lock are more resistant to 
art hrocenthesis and require TMJ    arthroscopic lys is and 
lav age (W ol f, Wei ss, & Dym  , 2011).

Other major indications for art hrocenthesis:

1. Acute and chronic limitation of opening because of 
ant eriorly displaced disc without red uction

2. Chronic pain with good range of motion and anterior 
disc displacement with red uction

3. Degenerative disease such as ost eoarthritis
4. Open lock where con dyle is entrapped anterior to 

con dyle

Art hrocenthesis of TMJ    may be performed with the 
patient receiving a local anesthetic, int ravenous conscious 
sedation, or general anesthetic depending on surgeon and 
preference.

It is important to note that these procedures are contra-
indicated in patients who have undergone successful conser-
vative treatment, demonstrated bony or fi brous ank ylosis, or 
have an ext racapsular sou  rce of pain ( AAOMS P ar ameters 
of Car e, 2012).

emi nectomy

Reduction of the eminence is performed to permit free 
movement of the con dyle (Figure 47.4). Review of litera-
ture supports that elimination of mechanical interference 
will result in smooth joint function and provide a benefi -
cial tool for providing relief to patients with chronic TMJ    
dislocation. This procedure is often performed under gen-
eral anesthesia (GA).  

Dis cectomy

Review of current literature suggests that dis cectomy of the 
TMJ    could be performed as the primary sur gical option 
and can signifi cantly reduce pain and improve function on 
sho rt-term and lon g-term bases in patients who have under-
gone unsuccessful non sur gical treatment. It is suggested that  
after dis cectomy, additional treatments such as medications, 
heat, soft diet, occ lusal splint, and physical therapy are not 
required. It is also suggested that the complication rates 
are low, with only the adverse affect of joint noise being 
reported in patients who have had this procedure (Sta  ssen, 
2011).

Eminence

Condyle

figure 47.4 
Source:   Stassen  (2011);  AAOMS Paramete rs of Care (20 12).
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What supports surgical intervention?

Typical symptoms of a patient with progressive joint dis-
ease that will support surgical intervention include the 
following:

1. Joint sounds that suddenly stop or that are accom-
panied by a loss of range of motion and increase in 
pain

2. Minimal or no pain on palpation of muscles
3. Positive diagnostic injection
4. Deviation on opening to the affected side
5. Hard “end feel”
6. Failure to improve range of motion with nonsurgical 

therapies
7. MRI and diagnostic evidence of internal derangement
8. X-ray evidence of degenerative changes
9. Failure to normalize function with nonsurgical 

modalities (AAOMS Parameters of Care, 2012)

What Does not support surgical 
intervention?

It is important to note that the following conditions do not 
support surgical intervention:

1. Patients with no history of joint sounds
2. Patients with global or generalized pain patterns 

with headaches and migraines
3. Patients with pain on muscle upon palpation with 

tender joints and referred pain
4. Hyperpathia or allodynia on palpation
5. No deviation on opening
6. Soft “end feel”
7. Negative diagnostic injections
8. Improvement in range of motion with nonsurgical 

modalities
9. Normal diagnostic images

10. No degenerative changes on radiographs
11. Patients with mild improvement in range of motion, 

symptoms, and pain with nonsurgical modalities 
(AAOMS Parameters of Care, 2012)

Postoperative care

Good care is essential for optimal outcome. After surgery, 
patients should follow these instructions: thermal applica-
tions (ice, heat), soft/liquid diet, wound care, medications 
such as NSAIDs, occlusal management, control of parafunc-
tional habits, joint motion plans, active or passive joint exer-
cise to increase range of motion, and long-term follow-up.

 n CONCLUSION

It is important to note that surgical options should be used only 
in cases of moderate to severe persistent pain or dysfunction, 
after at least six months to one year of long-term conservative 
therapy has proven ineffective. Possible exceptions are acute 

disc adhesions, for which surgical methods such as arthrocen-
thesis and arthroscopy may be the first treatment of choice.

Every attempt should be made to address the primary 
etiology of the TMJ dysfunction and to eliminate the need 
for multiple surgical procedures. Minimally invasive sur-
gical procedures such as arthrocenthesis with arthroscopy 
should be considered as the next alternative before con-
sidering more invasive surgical options. The key to treat-
ment of most TMDs is proper understanding of structural 
changes within the TMJ; much of the difficulty with the 
treatment of these patients is attributed to the physician’s 
in ability to accurately diagnose the problem. Therefore, a 
comprehensive clinical evaluation and a proper and thor-
ough medical and physical history are required to accu-
rately and efficiently assess the patient’s symptoms and to 
propose the appropriate treatment modality.
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C H A P t E R 48
D ementia and D elirium

Scott J. S accomano, P hD, G  NP-BC, R N

Dementia, a syndrome of deterioration of cognition in alert 
persons that results in their impaired performance of a ctivi-
ties of daily living, is diffi cult to recognize, especially in the 
early stages, and should be distinguished from d elirium 
(F oster, n.d.). T he importance of early recognition cannot 
be emphasized strongly enough because with early recogni-
tion and aggressive management, the outcome for reversible 
disease may be improved, and incurable dementias may be 
better managed ( F eldman et al., 2008; G alvin & S  adowsky, 
2012).

The cost of caring for persons with dementia is high: 
A ccording to the A  lzheimer’s Association, direct costs of 
A lzheimer’s disease in the U nited States in 2013 will cost 
the nation $203 billion and unp aid caregiver costs were esti-
mated in 2012 to be valued at $216 billion.

D ementia and d elirium were previously thought to be 
related, but now it is well established that these are, indeed, 
two separate disease entities. Delirium, also known as acute 
c onfusional state, is a transient disorder involving cognitive 
impairment with a ttentional defi cit resulting in behavioral 
phenomena; like dementia, it is frequently misdiagnosed 
(R  ichards, 2009). Delirium is discussed in the second part 
of this chapter.

Dementia is distinguished from d elirium because demen-
tia is an acquired loss of or impairment in intellectual func-
tion whose nature is persistent and stable, whereas d elirium 
is associated with altered consciousness, fl uctuating defi cits, 
and usually rapid onset (R  ichards, 2009). Because of the 
vast body of literature in this fi eld, the references used for 
this article are mainly recent comprehensive review arti-
cles addressing the various subtopics presented here. The 
interested reader may wish to gather further, more detailed 
information from the references cited.

D EMENTIA

Dementia is an acquired loss of multiple cognitive functions 
and is usually, but not always, progressive, resulting in the 
deterioration of social, occupational, and functional abilities. 
At least two domains of intellectual function are affected: o ne 

is m emory, and the other may be language, perception, 
v isuospatial function, calculation, judgment, abstraction, 
or p roblem-solving skills. Patients may present with the full 
array of psychiatric symptoms (R  ichards, 2009).

 n ANATOMY, P HYSIOLOGY, AND P ATHOLOGY

One useful scheme of classifying the dementias is by the 
structures involved, because each dementia is associated 
with a typical pattern of neuropsychological defi cits corre-
lated with specifi c brain sites (T   ien et al., 1993). The three 
major categories of dementias are cortical, s ubcortical, and 
mixed (T able 48.1).

 n CORTICAL D EMENTIA

Cortical dementia affects predominantly the c erebral cor-
tex and includes dementia of the A lzheimer’s type (D  AT) 
and P ick’s disease. The clinical correlates include a  gnosia, 
a  praxia, a phasia, amnesia, abnormal cognition, and abnor-
mal affect (classically, depression); the motor system is 
unaffected (K  oziol, W att, & B udding, 2012).

Pathological studies of brains of patients with D  AT 
reveal diffuse atrophy of the brain, with widespread loss 
of neurons, especially in the temporal, parietal, and ante-
rior frontal lobe cortices. The degree of atrophy tends 
to correspond to the clinical stage of D  AT. Microscopic 
studies show n eurofi brillary tangles, senile plaques, and 
g ranulovacuolar degeneration, usually in the pyramidal 
neurons of the hippocampus. A defi nitive diagnosis can 
be made only at autopsy or on c erebral biopsy K  oziol et 
al. ( 2012).

In Pick’s disease, which is less common than D  AT, 
cortical lobar atrophy is highly focal, usually affecting the 
frontal and temporal lobes. H  istopathological studies reveal 
i ntracytoplasmic Pick bodies (composed of neural fi laments 
and tubules) and neuronal loss accompanied by cortical and 
s ubcortical gliosis  (B arrett, 2012).

UNIT X: NEUROLOGIC CONDITIONS
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The pathological changes associated with Huntington’s 
disease are gross atrophy of the head of the caudate nucleus, 
with less severe changes in the putamen and globus palli-
dus. Histologically, neuronal loss and gliosis in the caudate 
nucleus, putamen, and globus pallidus can be observed 
(Koziol et al., 2012).

Wilson’s disease (hepatolenticular degeneration), result-
ing from a genetic inability to synthesize ceruloplasmin, is 
associated with pathological evidence of atrophy, gliosis, 
edema, and occasionally necrosis in the lentiform nuclei 
(globus pallidus and putamen; Koziol et al., 2012).

Hydrocephalus is an uncommon cause of dementia, and 
can be corrected with resultant reversal of intellectual defi-
cits. Dilation of the ventricular system is the main patho-
logical feature (Koziol et al., 2012).

Multiple sclerosis is associated with multiple scattered 
lesions (plaques) involving the white matter—especially 
subependymal veins in the periventricular white matter, 
although the distribution of the plaques in the white matter 
could be random—but not the subcortical U fibers, cortex, 
and deep gray matter.

HIV encephalopathy is the most common infection-
related dementia and the most common cause of dementia 
in young adults (excluding trauma). It is associated with 
multinucleated giant cells in the white matter and, to a 
lesser extent, the gray matter. Demyelination can be seen on 
neuroimaging (Koziol et al., 2012).

 n MIXED DEMENTIA

Mixed dementia includes conditions involving both cortical 
and subcortical structures; vascular dementia and infectious 
dementia are included in this category.

Vascular Dementia

Vascular dementia, the second most common form of 
dementia following Alzheimer’s dementia, includes syn-
dromes of mental insufficiency related to multiple infarcts, 
small single strategically placed infarcts, posthemorrhagic 
states, and ischemic states not necessarily resulting in 
infarction. The vessels involved determine the signs and 
symptoms. Multi-infarct dementia, subcortical arterioscle-
rotic encephalopathy or Binswanger’s disease, and cere-
bral lacunae are the main vascular dementia syndromes 
(Alagiakrishnan, 2012).

In the brains of patients with Binswanger’s disease, 
demyelination, axonal loss, and hyalinoid thickening 
of small artery walls in the deep white matter can be 
observed (Alagiakrishnan, 2012). Cerebral lacunae result 
from small-vessel occlusions within the brain paren-
chyma (which show arterial disorganization and fibri-
noid destruction), and refer to the presence of multiple 
small, deep, focal infarcts in the deep gray matter and 
internal capsule, suggesting wide-spread vessel disease 
(Alagiakrishnan, 2012).

 n SUBCORTICAL DEMENTIA

Subcortical dementia is caused by diseases that produce 
dysfunction in the basal ganglia, thalamus, and brainstem. 
It includes extrapyramidal syndromes, hydrocephalus, and 
white-matter disease. Clinical manifestations include not 
only forgetfulness, slowing of cognition, and abnormal 
affect (classically, depression), but also motor symptoms 
such as disorders of posture, increased tone with tremors or 
dystonia, and gait disturbance (Koziol et al., 2012).

Parkinson’s Disease

Dementia is identified in patients with Parkinson’s disease, 
a disease that affects approximately 1% of the population 
older than 50 years. Subcortical dementia of this type is 
associated with a reduction of pigmented cells of the sub-
stantia nigra, which results in malfunction of the efferent 
nigrostriatal tract; this loss of nigral input to the striatal 
dopamine receptors further results in disruption of normal 
coordination of basal ganglionic activity. The interruption 
of dopaminergic pathways from the ventral tegmentum to 
the frontal lobe may cause the clinically identifiable cogni-
tive abnormalities. The remaining neuronal cells may con-
tain eosinophilic cytoplasmic inclusions called Lewy bodies 
(Aarsland, Ehrt, & Rektorova, 2011; Libow, 2007).

Other Subcortical Dementias

Huntington’s disease, Wilson’s disease, hydrocephalus, 
multiple sclerosis, and HIV encephalopathy are also consid-
ered underlying causes of subcortical dementias.

DAT, dementia of the Alzheimer’s type.
Source: Tien, Felsberg, Ferris, and Osumi (1993).

Cortical dementia
 DAt Pick’s disease
Subcortical dementia
 Parkinson’s disease
 Parkinsonian syndromes
  Progressive supranuclear palsy
  Olivopontocerebellar degeneration
  Striatonigral degeneration
  Multiple system atrophy
 Huntington’s disease
  Wilson’s disease
 Hydrocephalus
 Multiple sclerosis
 HiV encephalopathy
Combined cortical and subcortical dementia
 Vascular dementia (e.g., multi-infarct dementia, Binswanger’s  

 disease, cerebral lacunae)
 infectious dementias (e.g., Creutzfeldt-Jakob disease)
 Hypoxic encephalopathy
 Miscellaneous (e.g., toxic and metabolic encephalopathy,  

 posttraumatic events, neoplastic conditions)

TABLE 48.1 Dementia Processes by Site of Involvement
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Creutzfeldt–Jakob Disease

In Creutzfeldt–Jakob disease, there is diffuse cerebral atro-
phy with no evidence of inflammation. Neuronal loss and 
gliosis are widespread, accompanied by spongiform change 
(Koziol et al., 2012).

Dementia with Lewy Bodies

Recently, another category of dementia has been recognized: 
dementia with Lewy bodies. Neuropathologic autopsy 
examinations report that those with Lewy body dementia 
have Lewy bodies in their brainstem and cortex. Lewy body 
dementia accounts for about 10% to 20% of the pathologic 
subgroup among the dementias (after Alzheimer’s disease). 
Patients who have dementia with Lewy bodies tend to 
have progressive clinical symptoms, especially attentional 
impairments, problem-solving difficulties, and visuospatial 
impairments. Persistent visual hallucinations and spontane-
ous motor features of parkinsonism are hallmarks of the 
early development of this disease (Crystal, 2013).

The identification of the specific cause of dementia is 
important in improving both the treatment and the progno-
sis of the patient.

Epidemiology

The Alzheimer’s Association estimated that approximately 
5.4 million Americans suffered from Alzheimer’s disease 
in 2012. The prevalence increases with age, as 5.2 million 
people older than 65 years have Alzheimer’s disease and 
approximately 200,000 individuals younger than 65 years 
have younger-onset Alzheimer’s disease. Thirteen percent of 
individuals older than 65 years have Alzheimer’s disease and 
approximately 50% of individuals older than 85 years have 
Alzheimer’s disease (Alzheimer’s Association, 2006, 2014; 
Hebert, Scherr, Bienias, Bennett, & Evans, 2003).

Diagnostic Criteria

Diagnostic criteria can be found in the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5, American 
Psychiatric Association, 2013).

Risk factors for Alzheimer’s disease include those that are 
definite, such as old age, Down’ syndrome, family history, and 
ApoE genotype 4; those that are less definite, such as female gen-
der, history of head injury, Down syndrome in the family, and 
vascular risk factors; and those that are least definite, such as 
aluminum intake and herpes simplex virus I infection (Alvarez, 
2012; Donix, Small, & Bookheimer, 2012; Small, 2014).

History

Advanced age and a family history of DAT are the most 
important risk factors for Alzheimer’s disease; however, a 
family history of Down syndrome and hematologic malig-
nancies (e.g., leukemia, myelolymphoma, and Hodgkin’s 

disease) is also important. Although familial predisposition 
appears to be a risk factor for vascular dementia, the asso-
ciation is not as strong with DAT. As would be expected, 
family history is extremely important in hereditary demen-
tias such as Huntington’s disease, Wilson’s disease, and 
metachromatic leukodystrophy.

Suspicion of dementia related to head trauma should be 
raised in patients with a history of severe head trauma or 
multiple traumas acquired over a period of time. Suspicion 
of neurosyphilis should be raised if the patient has had an 
untreated or partially treated sexually transmitted disease; 
similarly, acquired immunodeficiency syndrome (AIDS)–
dementia complex should be suspected if the patient has 
risk factors for HIV (e.g., homosexuality, multiple sex part-
ners, intravenous drug use).

A history of chronic medical illnesses such as epilepsy, 
renal failure, or hepatic cirrhosis, especially if poorly con-
trolled, as well as a history of occupational exposure to 
heavy metals or other toxins, should also raise the index of 
suspicion for dementia (Richards, 2009).

As mentioned earlier, a history of the clinical pattern of 
the disease may provide clues as to whether the dementia 
is of a degenerative or vascular type. The former tends to 
progress insidiously and slowly, whereas the latter tends to 
occur in a stepwise fashion (probably coinciding with cere-
brovascular events). Interviews of family members often 
yield additional information regarding the patient’s deterio-
rating memory, changes in language skills, and functional 
impairment, if any, providing more clues that could aid in 
pinpointing the diagnosis (Richards, 2009).

Early signs of dementias include problems with the 
performance of personal care tasks, changes in personality 
(e.g., indifference, regression, impulsiveness, withdrawal), 
and behavioral changes (e.g., agitation, aggression, restless-
ness, wandering, delusions, paranoia, hallucinations, and 
sleep-cycle disturbances; Richards, 2009).

 n PHYSICAL EXAMINATION  
AND LABORATORY STUDIES

A thorough physical examination may disclose evidence of 
a systemic disease to which dementia or the risk thereof may 
be associated. Examples include enlarged liver and hepatic 
encephalopathy, Kaposi sarcoma, and focal neurologic 
findings (e.g., asymmetrical hyperreflexia or weakness, seen 
more often in vascular dementia than in degenerative dis-
eases; Richards, 2009).

Neurologic and psychiatric histories should also be taken 
and tests performed, but a diagnosis should be reserved 
until results from several tests or questionnaires have 
been obtained and correlations can be made with results 
of the physical examination (Andreasen & Black, 2010; 
Scott & Barrett, 2007). Neurologic examinations should 
include mental status testing, brief screening tests, and 
formal cognitive testing (e.g., 30-point Mini-Mental State 
Examination—a score of 25 or less suggests impairment; 
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behaviors, social withdrawal, and lack of insight are associ-
ated with Pick’s disease (Scott & Barrett, 2007).

Selected laboratory studies (e.g., blood chemistry stud-
ies, complete blood cell counts, erythrocyte sedimentation 
rate, thyroid function tests, HIV screening [in the presence 
of risk factors], drug screening, urinalysis for heavy met-
als, and collagen vascular profile) may help in identifying 
the etiology, but these should follow clinical suspicion as 
raised by the results of the history, physical, and mental 
examinations (Andreasen & Black, 2010; Richards, 2009). 
Table 48.4 lists the recommended laboratory evaluations 
for dementia.

Neuroimaging studies are performed to exclude revers-
ible causes of dementia (e.g., tumors or other types of mass 
lesions, ischemic disease, and normal-pressure hydrocepha-
lus). Most of the reversible dementias caused by structural 
lesions can be detected by CT without contrast media, 
but CT findings are not suitable for determining the pres-
ence or absence of Alzheimer’s disease, for distinguishing 
Alzheimer’s disease from normal aging, or for clearly diag-
nosing normal-pressure hydrocephalus (Scott & Barrett, 
2007).

a score of 20 or less usually indicates definite impairment 
[Andreasen & Black, 2010]).

Table 48.2 reviews some of the abnormalities that may 
be present on an elementary neurologic examination and 
their possible causes (Sandson & Price, 1996). Psychiatric 
evaluation should take into consideration that depression 
and dementia, both of which are common in elderly patients, 
may coexist, especially in the early stages of degenerative 
dementias; pseudodementia (reversible dementia resulting 
from depression) should be ruled out (Table 48.3). In these 
cases, neuropsychological evaluation may be helpful to dis-
tinguish depression from dementia. DAT is associated with 
withdrawal, paranoia, and anxiety; depression, delusions, 
and “emotional incontinence” are common in patients with 
vascular dementias; and personality changes, disinhibited 

ADC, AIDS–dementia complex; ALSPDC, ALS-parkinsonism-dementia; AMN, 
adrenomyeloneuropathy; AzD, Azorean disease; HD, Huntington’s disease; HS, 
Hallerverden–Spatz; ICBG, idiopathic calcification of the basal ganglia; Med., 
medications and toxins; MERRF, myopathy and encephalopathy with ragged red 
fibers; MLD, metachromatic leukodystrophy; MID, multi-infarct dementia; MND, 
motor neuron disease; MS, multiple sclerosis; NPH, normal pressure hydrocepha-
lus; PD, Parkinson’s disease; PML, progressive multifocal leukoencephalopathy; 
PSP, progressive supranuclear palsy; SSPE, subacute sclerosing panencephalitis; 
WK, Wemicke–Korsakoff syndrome; WD, Wilson’s disease. 
Source: Sandson and Price (1996).

FINDING ASSOCIATED DEMENTING ILLNESS

Ataxia AzD, cerebellar degenerations, GM2 gangliosi-
dosis, Med., MS, prion disease, PML, WK, WD

Dysarthria AzD, dementia pugilistica, dialysis dementia, 
HS, MnD, MS, PML, PSP, WD

Dystonic or cho-
reoathetotic 
movements

AzD, HS, HD, iCBG, PD, WD

Extrapyramidal 
signs

Alzheimer’s disease, ALSPDC, AzD, dementia 
pugilistica, diffuse Lewy body disease, GM1 
gangliosidosis type iii, HS, HD, iCGB, Med., 
MiD, multiple systems atrophy, neuroac-
anthocytosis, nPH, PD, postencephalitic 
parkinsonism, PSP, striatonigral degeneration, 
SSPE, WD

Extraocular 
movements

Gaucher’s disease type 1, Kearns–Sayre 
syndrome, MiD, MS, niemann–Pick disease 
type llc, PSP, WK

Gait disorder AMn, ADC, AzD, dementia pugilistica, MiD, MS, 
nPH, PD, PSP, syphilis, WK

neuropathy AMn, ADC, B12 deficiency, MLD, porphyria, 
Med., thyroid disease, uremia

Myoclonus Dialysis dementia, HS, Kufs’s disease, Lafora’s 
disease, MERRF, prion disease, SSPE

Pyramidal tract 
signs

AMn, ADC, B12 deficiency, GM2 gangliosidosis, 
HS, Kufs’s disease, MLD, MnD, MiD, MS, 
PML, syphilis, spinocerebellar degenerations

TABLE 48.2
Neurologic Findings and Associated 
Dementias in Adults

Source: Andreasen and Black (2010).

DEMENTIA DELIRIUM

Chronic or insidious onset Acute or rapid onset

Level of consciousness unim-
paired early on

Level of consciousness clouded

normal level of arousal Agitation or stupor

Usually progressive and 
deteriorating

Often reversible

Common in nursing homes 
and psychiatric hospitals

Common on medical, surgical, 
and neurologic wards

TABLE 48.3
Clinical Features Differentiating Dementia 
From Delirium

ADL, activities of daily living.
Source: Brodaty, Conners, Xu, Woodward, and Ames (2014).

Patients with cognitive or behavioral problems (especially aggres-
sive behavior, delusions, incontinence)

Unmarried patients
Son or daughter as caregiver (especially if employed)
Greater number of family and friends involved as caregivers
High caregiver stress or burden
Poor caregiver health
increased use of health care and home help services
increased functional impairments (by ADL scales)
Lower cognitive status at baseline
Death of a spouse
Hospitalization
Prior institutionalization

TABLE 48.4
Factors That Predict Institutionalization in 
Patients With Dementia
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agents, and cholinesterase inhibitors has been the strat-
egy most commonly used to attempt to improve me mory 
in patients with Al zheimer’s disease. Some therapies have 
shown limited,  though statistically signifi cant, improvement.

With an eye toward preserving neuronal integrity and 
function, antioxidant therapy, in the form of monoamine 
ox idase B inhibitors, has been used to slow the progression 
of Pa rkinson’s disease. Experimental antioxidant therapies 
are being studied in patients with dementias associated with 
Hu ntington’s disease and vascular dementia (Ri  chards, 2009).

Consistent daily schedules and environments appear to 
be helpful in managing the behavior of patients with symp-
toms of dementia. At times these patients display mood 
disorders or behavioral symptoms; th e same pharmaco-
logic agents used for idiopathic psychiatric disorders can 
also be used in patients with dementias (Ri  chards, 2009). 
Individual psychotherapy begun during the early stages of 
dementia has been found benefi cial in helping patients not 
only in the sh ort term when they cope with losses, but also 
in the lo ng term when their cognitive defi cits become more 
severe (Ri  chards, 2009).

Diagnostic Studies

First, it is necessary to establish that a patient with a stable 
level of consciousness does, indeed, have multiple cognitive 
defi cits (Ri  chards, 2009). This implies that a diagnosis of 
de lirium, whose chief feature is di sturbance of conscious-
ness, is excluded at the outset. Next, dementia must be 
distinguished from focal cognitive impairments (e.g., in 
am nestic or aphasic patients) and from mood disorders 
(possibly major depressive disorder;  Ri chards, 2009). The 
various diagnostic tests that can be used in this ev aluation 
were discussed in the previous section.

Treatment Options, Ex pected Outcomes, 
and Co mprehensive Management

The progress and prognosis of dementia vary with its etiology.
In general, treatment options are limited because, even 

though dementia itself does not necessarily mean that 
deterioration will be progressive, the processes underlying 
many of the dementias are degenerative, and to date there 
are no known means of halting or altering their progress. 
However, in cases of vascular dementias and dr ug-related 
or to xin-related (but not ra diation-related) dementias, if 
their associated risk factors can be controlled or eliminated, 
the progress of these dementias may be abated, halted, or in 
some cases even reversed.

In fection-related dementias are usually acute, al though 
this may not be the case with infections such as syphilis and 
cr yptococcal meningitis. Degenerative dementias tend to have 
a slow, stealthy onset, and are usually gradually progressive, 
but some patients with DA  T exhibit on e or more plateaus 
in functional impairment during the course of the disease. 
Vascular dementias are characterized by abrupt, progressive 
episodes associated with new vascular events, even though, 
like most degenerative dementias, the overall progress of the 
disease tends to be steadily progressive (Ri  chards, 2009).

Confi rmation that the diagnosis is correct is the fi rst 
step in treating dementias. In vascular dementias, preventive 
me asures such as dietary changes and exercise regimens may 
be instituted, along with me asures to control blood pressure 
and blood glucose levels. Be ta-blockers, but not diuretics 
and an  giotensin-converting enzyme inhibitors, have been 
associated with an exaggeration of cognitive impairment, 
as has lo w blood pressure. Unfortunately, with respect to 
the degenerative dementias, no conclusive evidence regard-
ing preventive me asures or even direct therapies to retard or 
halt the disease processes has been found.

In DA  T, which has been the most studied, as well as in 
dementias resulting from chronic al cohol-related disorders, 
vascular dementia, Pa rkinson’s disease, and Hu ntington’s 
disease, decreases in the levels of various neurotransmitters 
(e.g., acetylcholine, dopamine, no repinephrine, ga  mma-
am inobutyric acid [GA   BA], serotonin) and ne uropeptides 
(e.g., so matostatin, substance P) have been observed. These 
decreases are far greater than those observed during the 
course of normal aging. Neurotransmitter replacement ther-
apy with, for example, acetylcholine precursors, cholinergic 

Early in the course of  Alzheimer’s disease,  extra-
pyramidal symptoms and delusions may be pres-
ent,  although the former are associated with 
greater severity and a more rapid progression of 
the disease. Delusions tend to foreshadow a more 
rapid decline in cognitive function, as do aggressive 
behavior, sleep disturbances (especially nocturnal 
awakening), and language impairment. Predictors 
of a more rapid functional decline include paranoia, 
delusions, hallucinations, wandering, inappropriate 
or purposeless activities,  extrapyramidal symptoms, 
and lower scores on nonverbal cognitive tests. 
Functional losses in dementia have been suggested 
to follow a sequence that seems to be the reverse 
of normal early development—in other  words, the 
deterioration appears as a sequential loss of speech, 
ambulation, continence, sitting, smiling, posture, 
and feeding. Late manifestations of the disease, 
including incontinence and impaired hygiene, sug-
gest a more advanced stage of dementia.
 It seems that patients with a shorter duration of 
disease before  evaluation have a faster progres-
sion of the disease over time, whereas those with a 
longer duration of disease before  evaluation have 
a slower progression of the disease process, possibly 
because the disease went unnoticed until its mani-
festations became apparent. When abrupt changes 
in behavior, cognitive status, or loss of function 
occur, prompt and thorough reevaluation is recom-
mended to rule out an underlying medical illness.
 Factors that predict institutionalization in 
 patients with dementia are listed in  Table 48.4.

 C L I N I C A L  W A R N I N G :!
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It is estimated that at any given time, 15% to 25% of general 
medical inpatients are delirious (Watt et al., 2012). Thirty 
percent to 50% of acutely ill geriatric patients are estimated 
to become delirious at some point during their hospitaliza-
tion (Solai, 2009). Risk factors for delirium include increased 
severity of physical illness, advanced age, and baseline cog-
nitive impairment (e.g., because of dementia; Alzheimer’s 
Association, 2014; Solai, 2009).

Diagnostic Criteria

The core features of delirium include altered consciousness 
(e.g., decreased level of consciousness), altered attention (may 
include inability to focus, sustain, or shift attention), impair-
ment in other areas of cognitive function (may present as 
disorientation, especially to time and space, and decreased 
memory), relatively rapid onset (usually hours to days), brief 
duration (usually days to weeks), and marked and unpredict-
able fluctuations in severity during the day (ranging from peri-
ods of lucidity to severe cognitive impairment). Sometimes the 
confusion, agitation, and psychotic episodes are worse at night 
(“sun-downing”; Andreasen & Black, 2010; Solai, 2009).

Disorganization of thought processes (ranging from 
mild tangentiality to outright incoherence), perceptual dis-
turbances (illusions, hallucinations), psychomotor hyperac-
tivity and hypoactivity, disruption of the sleep–wake cycle, 
mood alterations (ranging from subtle irritability to obvious 
dysphoria, anxiety, or even euphoria), and other evidence 
of altered neurologic function (e.g., autonomic hyperac-
tivity or instability, myoclonic jerking, and dysarthria) 
are associated clinical features of delirium (Solai, 2009). 
Although the core syndrome for delirium remains the same 
regardless of etiology, diagnostic criteria are organized into 
groups by etiologies in the DSM-5: Delirium due to a gen-
eral medical condition, substance intoxication, substance 
withdrawal, multiple etiologies, and “not otherwise speci-
fied”. Whenever a patient displays a new onset of or a rapid 
change in a psychiatric sign or symptom, delirium should be 
suspected (Solai, 2009).

Differentiating delirium from other psychiatric disor-
ders that share signs and symptoms is often challenging. 
Table 48.5 presents a few characteristics that might help 
distinguish delirium from dementia, depression, and psy-
chosis (Casey, DeFazio, Vansickle, & Lippmann, 1996).

History and Physical Examination

Delirium is the result of brain dysfunction that is almost always 
caused by an identifiable systemic or cerebral disease or by 
drug intoxication or withdrawal. The most frequently encoun-
tered etiologies are listed in Table 48.6. Several of these may be 
present simultaneously, and although one might be sufficient 
to result in delirium, often it is the combination of etiologies, 
any of which alone might not have resulted in delirium, that 
causes the syndrome (Solai, 2009). Because delirium is a syn-
drome and not a disease, it may be viewed as a final common 
pathway of many possible causes (Andreasen & Black, 2010).

Teaching and Self-Care

Caring for the caregivers is an essential part of caring for 
people with dementia and includes counseling, educational 
courses, self-help groups, respite care, day care for the 
patients, and inpatient admission as ways to complement 
without undermining the coping mechanisms (emphasis on 
positive aspects and moral obligation) of the caregivers.

The importance of family education, support, and 
involvement cannot be overemphasized as part of the treat-
ment plan, because everyone benefits from knowledge of 
the patient’s prognosis and progress. If the family members 
need help with their adjustment to new roles as they care for 
and interact with the patient, the appropriate network will 
already be in place (Richards, 2009).

DELIRIUM

Delirium, also known as acute confusional state, is a primary 
disorder of attention characterized by fluctuating features of 
abrupt onset of inattention, variable psychomotor activity 
(from lethargy to hypervigilance), disorganized sleep–wake 
cycles, and global cognitive impairment. It is usually associ-
ated with a serious underlying medical disorder or illness 
(e.g., infection, drug toxicity, myocardial infarction; Saxena 
& Lawley, 2009; Somes, Donatelli, & Barrett, 2010; Watt, 
Budding, & Koziol, 2012).

An underlying dementia may be an important risk factor 
for the development of delirium, but when a patient presents 
with an acute state of confusion, the diagnosis of dementia 
must be deferred (Andreasen & Black, 2010; Solai, 2009). 
Usually, delirium is a transient syndrome (although not by 
DSM-5 criteria) that resolves within a few days to a few 
weeks (Richards, 2009), but its course is largely affected by 
the course of the underlying cause.

Anatomy, Physiology, and Pathology

The pathophysiology of delirium is not well understood. 
Dysfunction of the reticular activating system has been 
suggested because of its role in arousal. Hypofunction of 
cholinergic systems has been demonstrated in the basal 
forebrain and pons, and there is some evidence for dys-
function of several other neurochemical systems, includ-
ing noradrenergic, GABA-ergic, and serotonergic. Much 
research remains to be conducted to elucidate the path-
ways and mechanisms by which delirium is manifested 
(Solai, 2009).

Epidemiology

Few studies have been performed to determine the incidence 
and prevalence of delirium, especially in a community or 
nonpatient setting. Because delirium is often unrecognized or 
misdiagnosed (as depression, schizophrenia, or other psychi-
atric disorders), rates of delirium are at best approximations. 



CHAPtER 48: Dementia and Delirium      719

Diagnostic Studies

Once delirium is suspected, a history gleaned from the fam-
ily, nursing staff, and prior medical and nonmedical caregiv-
ers, together with a mental status examination, may disclose 
cognitive disturbances and associated clinical events that may 
suggest an etiology and influence management of the patient. 
A careful medical history, including medications and drug 
history, a physical examination, and a neurologic examina-
tion should be performed. In some cases, additional proce-
dures such as laboratory tests (including routine blood and 
urine studies), neuroimaging procedures (CT, MRI), lumbar 
puncture, blood gas analysis, electrocardiogram, and EEG 
are useful. For example, an EEG may demonstrate diffuse 
brain function, even though it provides no clues as to etiol-
ogy. Several minor abnormalities (e.g., slight hypercalcemia 
plus slight hyponatremia plus mild anemia) may contribute to 
produce delirium, even when any single abnormality would 
not have done so (Andreasen & Black, 2010; Solai, 2009).

Treatment Options, Expected Outcomes,  
and Comprehensive Management

It is first necessary to identify and treat any medical condi-
tions that could be underlying or contributing to the delir-
ium. To that end, dosages of all sedatives and medications 
active in the central nervous system should be reduced as 
much as possible. The exception is delirium resulting from 
alcohol withdrawal or sedative/hypnotic withdrawal, in 
which case a cross-tolerant agent such as a benzodiazepine 
should be administered.

Special attention should be paid to ensure that the 
patients’ nutritive needs (both fluid and food) are met. The 
environment should be kept as quiet and undistracting as pos-
sible, to reduce agitation. A brightly lit room has been found 
helpful (Aguirre, 2010; Somes, Donatelli, & Barrett, 2010).

Delirious patients often require much reassurance by 
family, friends, and staff members that their behavioral 
state is the result of a physical illness and that they are 

Source: Casey et al. (1996).

OBSERVATION DELIRIUM DEMENTIA DEPRESSION PSYCHOSIS

Onset Acute insidious Variable Variable

Orientation impaired impaired intact intact

Short-term memory impaired impaired intact intact

Sensorium Fluctuating Variable intact intact

Attentiveness impaired Variable Usually intact Variable

Delusions (e.g., paranoia) Common Sometimes Rare Common

Hallucinations Visual, tactile, or olfactory Uncommon Rare Auditory

Duration Short Chronic Variable Variable

TABLE 48.5 Differential Diagnosis of Delirium

DRUG INTOXICATION

Anticholinergics
Lithium
Antiarrhythmics (e.g., lidocaine)
H2-receptor blockers
Sedative-hypnotics
Alcohol

DRUG WITHDRAWAL

Alcohol
Sedative-hypnotics

TUMOR

Primary cerebral

TRAUMA

Cerebral contusion (as an example)
Subdural hematoma

INFECTION

Cerebral (e.g., meningitis, encephalitis, HiV, syphilis)
Systemic (e.g., sepsis, urinary tract infection, pneumonia)

CARDIOVASCULAR

Cerebrovascular (e.g., infarcts, hemorrhage, vasculitis)
Cardiovascular (e.g., low output states, congestive heart failure, shock)

PHYSIOLOGICAL OR METABOLIC

Hypoxemia, electrolyte disturbances, renal, or hepatic failure, hypo-
or hyperglycemia, postictal states (as examples)

ENDOCRINE

thyroid or glucocorticoid disturbances (as examples)

NUTRITIONAL

thiamine or vitamin B12 deficiency, pellagra (as examples) 

TABLE 48.6 Etiologies of Delirium

Source: Kaplan and Saddocl (2009).
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not going crazy. Orientation cues are also very helpful. 
Attention should be  paid to the patient’s legal capacity to 
make informed clinical choices  (  Solai, 2009).

In cases of intermittent or persistent psychomotor agita-
tion, physical restraints may be used temporarily if necessary 
to prevent the patient from infl icting  self-harm. If sedation 
is required, low doses of  high-potency antipsychotics (e.g., 
haloperidol [ Haldol] 0.5–1 mg orally or  parenterally) may 
be administered.  Low-potency agents, benzodiazepines, 
and other sedatives such as antihistamines and barbiturates 
should be avoided because they tend to worsen the  delir-
ium, but in cases of  life-threatening agitation (e.g., in which 
patients pull out arterial lines) various combinations that 
achieve sedation safely have been used (   Solai, 2009).

Teaching and   Self-Care

Caring for the caregiver of a patient experiencing  delirium 
is similar to the care and concerns identifi ed with dementia. 
Involvement of the family in all aspects of care is essential 
for success in the plan of care.

 Referral Poi nts and Cli nical Warnings

Precipitating factors for  delirium in older patients may 
include:

 n Use of physical restraints
 n Malnutrition
 n Medications

These concerns should be reviewed with family mem-
bers. Accidents are a primary area of concern as patients 
become uncertain about what activities they can partici-
pate in safely.
 Family members and other caregivers will need respite 
during  long-term care of the patient with dementia; as 
delirium tends to be short-lived, respite caregiving may 
not be as critical.
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Multiple Sclerosis
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  Multiple sclerosis (  MS) is a chronic  disease of the central 
 nervous system (  CNS) that typically appears in late adoles-
cence or early adulthood. Although the etiology is unknown, 
it is believed to be autoimmune in nature, often occurring 
after a viral infection, with  genetic and environmental fac-
tors involved. During what could be their  most productive 
and active years, affected persons become partially or com-
pletely disabled; this has a profound social, emotional, and 
fi nancial impact on their lives.

The  neurologic abnormalities that constitute   MS may 
be acute or  subacute in onset and may wax and wane over 
time. Early symptoms include numbness, double vision, 
paresis, bladder control problems, ataxia, and tremor. The 
clinical course of the  disease may be benign, relapsing and 
remitting, or  progressive. Treatment is based on the progres-
sion of the  disease and symptoms, including fatigue, spas-
ticity, urinary dysfunction, emotional problems, cognitive 
dysfunction, and  pain. Management of chronic symptoms 
helps the  patient remain functional even when the prob-
lems are severe. Medications designed to reduce a specifi c 
immune response and medications that assist in the stimula-
tion of  remyelination are being developed.

 n  PATHOPHYSIOLOGY

The pathologic hallmarks of   MS are plaques, areas of  demy-
elination, originally thought to be restricted to the white mat-
ter of the   CNS; however, this thought has changed. Current 
pathological theories are identifying not only infl ammatory 
pathology but also neurodegenerative pathology involving 
the white and gray matter. Pathologists believe that  demy-
elination is a result from an event from the environment 
outside the   CNS, which triggers an infl ammatory response. 
The infl ammatory response seen in   MS contains cells such 
as  T-lymphocytes and  B-cell activity lymphocytes initiating 
a complex immune response. Lymphocytes contribute to the 
infl ammatory process through antibody and  cell-mediated 
immunity. Degradation of the blood–brain barrier allows 
the  proinfl ammatory cytokines to penetrate the   CNS. 

Cytokines infl uence macrophage activation, stimulating the 
 phagocytosis of myelin. Within the   CNS, the cytokines con-
tribute to reactivation of the infl ammatory process, produc-
ing further demyelination and axonal destruction. Extensive 
myelin loss is usually followed by axonal degeneration and 
cell body degeneration and may be irreversible.  Products of 
the immune response, including  immunoglobins, interleu-
kins, interferons, and  tumor-necrosis factor, accompany the 
acute   MS lesion. With progression of the  disease there is a 
decrease in the infl ammatory process and the neurodegen-
erative process becomes predominant.  MS lesions may vary 
as to size, the extent of   CNS involvement, and the stage of 
evolution. These lesions may evolve through multiple  remy-
elinating and   demyelinating episodes, with the result being 
a chronic  burned-out plaque.  (Bennett &   Coylem, 2010; 
 Moses,   Picone, &  Smith, 2008;   Noseworthy,   Lucchinetti, 
 Rodriguez, &   Weinshenker, 2000).

 n EPIDEMIOLOGY

It is estimated that nearly 2.1 million people are affected 
with   MS worldwide.  MS spans the globe and is seen across 
races and ethnic groups, although incidence rates vary. 
Whereas persons of  European ancestry are  most commonly 
diagnosed with   MS, there is a lower incidence of   MS in eth-
nic groups such as  Africans and  Native Americans. Japan 
has a low prevalence of   MS cases, as do the outer portions 
of  Asia, the  Middle East, and  African countries traversed 
by the equator.  MS is seen primarily in northern latitudes, 
and it is suspected that genetically susceptible individuals 
have probably migrated to this area. In the  United States, 
the    NMSS (2010) states that approximately 400,000 indi-
viduals are affected by   MS with a prevalence rate between 
58 and 95 per 100,000 population  (  NMSS, n.d.;  Noonan et 
al., 2010). For those having a fi rst-degree relative with   MS, 
the risk of developing the  disease is 1/40 (   NMSS, n.d.). The 
risk is less where there is no family history of   MS, estimated 
approximately as 1/1,000  ( Rubin &   Strayer, 2012).
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1. Relapsing–remitting multiple sclerosis (RRMS):  epi-
sodes of exacerbation followed by recovery and sta-
blility in between relapses; this is the most common 
type of MS

2. Secondary progressive multiple sclerosis (SPMS): 
progressive course of the disease possibly following 
RRMS without periods of remissions

3. Primary progressive multiple sclerosis (PPMS): con-
tinuous progressive neurological deterioration with 
or without periods of remission

4. Progressive relapsing multiple sclerosis (PRMS): 
continuous steady decline from onset with acute 
exacerbations

 n CLINICAL MANIFESTATIONS

As previously discussed, the hallmark symptom of MS is 
demyelination of the nerve fibers. Demyelination of the 
nerve fibers is responsible for an interruption in neural con-
duction resulting in a number of symptoms. Symptoms are 
based on the extent and location of the lesion or lesions. 
The initial symptoms may occur alone or in combination. 
The distribution of pathologic lesions accounts for the wide 
variety of symptoms. The clinical picture objectifies the loss, 
permanent or temporary, of normal impulse-conduction 
properties in myelinated nerve fibers. The fibers can be in 
the long ascending and descending tracts of the spinal cord, 
the shorter white-matter tracts within the brainstem, or the 
subcortical white matter of the cerebrum and cerebellum.

The areas most commonly affected by MS include motor, 
sensory, cerebellar, and emotional areas. Visual field defi-
cits secondary to optic nerve involvement, as well as speech 
and swallowing difficulties, are secondary to corticobul-
bar tract involvement. Gait and coordination are impaired 
when lesions are in the cerebellar tracts. Muscle strength 
and balance are affected when lesions are located in the cor-
ticospinal tract and the spinocerebellar tract. Position sense 
and vibratory sensation are affected when the posterior cell 
columns of the spinal cord are demyelinated. Emotional 
or psychological manifestations can include mood swings, 
depression, and apathy. 

Motor Symptoms

Motor symptoms often occur early in the disease. Patients 
may complain of weakness or heaviness of the involved limb. 
They may initially complain of weakness on exertion, but 
the weakness gradually increases until it is constantly pres-
ent. They may describe a tendency to trip or fall or may drag 
the affected limb (Hickey, 2013). The symptoms may last for 
minutes to hours and therefore cannot always be observed 
during an ordinary clinical examination. There may be no 
abnormal signs on the clinical examination at rest except 
for the absence of abdominal reflexes, an indication of corti-
cal tract dysfunction. On exercise, weakness, spasticity, and 
extensor plantar reflexes rapidly appear, only to become 
reversible at rest (Matthews, 2005). Uhthoff’s phenomenon 

Indicators of Genetic and Immune 
Involvement

MS is an immune-mediated disease, acquired by a genetically 
predisposed person near the time of puberty. Epidemiologic 
and pathologic aspects, as well as a host of immunologic fac-
tors, must be taken into account when considering the mecha-
nism of demyelination. An immune-mediated inflammatory 
demyelination, probably genetically determined, may be the 
basis for the disease. Markers for immunopathologic pro-
cesses, such as perivascular infiltration by lymphocytes, major 
histocompatibility complex antigen expression by cells in the 
lesions, lymphokines and cytokines secreted by activated cells, 
and absence of evidence of infection, are all involved in the 
pathogenesis (Korn, 2008; Rubin & Strayer, 2012).

Indicators support a possible autoimmune response for MS 
from microscopic appearance of lesions. CD4+ helper cells, 
CD8+ T cells, perivascular lymphocytes, and macrophages 
have been isolated in lesions in chronic MS. The CD4 + T 
cells isolated from cerebral spinal fluid (CSF) are oligoclonal. 
Currently no target antigen has been isolated; there seems to be 
a specific immune response to a central nervous system protein 
(Korn, 2008; Noseworthy et al., 2000; Rubin & Strayer, 2012).

 n DIAGNOSTIC CRITERIA

No specific test for MS exists. The evidence supporting 
diagnosis consists of multiple signs and symptoms and 
characteristic remissions and exacerbations and diagnostic 
testing results. MS is characterized by dissemination in time 
and space—in other words, there are multiple episodes of 
dysfunction and multiple areas of involvement within the 
CNS. Traditionally, the diagnosis usually was not made 
with assurance at the first attack.

There must be two separate or distinct episodes of neu-
rological symptoms, each lasting 24 hours, separated by 1 
month (separation of time) and involving different parts of 
the nervous system. There must be clinical evidence of two 
separate lesions (separation of space) on physical examina-
tion or clinical evidence of one and paraclinical evidence 
(neuroimaging, electrophysologic, and neuropsychiatric) of 
another. The final diagnostic criterion is that the patient’s 
signs and symptoms cannot be explained by another patho-
logical process (Dumphy et al., 2011). The most recently 
updated 2010 McDonald criteria allow for a diagnosis after 
the first episode. According to the 2010 McDonald criteria, 
patients can be diagnosed if the clinical presentation con-
tains two or more attacks with two or more objective clini-
cal lesions; no further data are needed (Polman et al., 2010).

 n COURSE OF THE DISEASE

MS falls into one of four categories (Dumphy et al., 2011; 
Rubin & Strayer, 2012; Moses, Picone, & Smith, 2008; 
Wolinsky, 2005):
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if something is between the pin and the skin. An intensely 
itching pain, especially in the cervical dermatomes, usually 
unilateral and occurring in young women, is suggestive of 
MS (Daroff et al., 2012).

The most frequent sensory signs are varying degrees of 
impairment of vibration and joint position sense, decrease of 
pain and light touch in a stocking-and-glove distribution in the 
four extremities, and patchy areas of reduced pain and light-
touch perception in the limbs and trunk (Daroff et al., 2012).

Lhermitte’s sign consists of an electric feeling passing 
down the back to the legs on flexing the neck. This is com-
mon in MS but can occur in other conditions (compres-
sive myopathies). The usual course of a sensory episode is 
toward complete remission within 6 to 8 weeks; for patients 
who have frequent attacks, these episodes may clear in 10 
days. Observant patients may recognize sensory symptoms 
of a more localized nature that last for only 1 to 2 days, 
unrelated to exercise, infection, or environmental tempera-
tures (Matthews, 2005). Sensory symptoms tend to remit 
more frequently than do symptoms involving other systems.

Cerebellar Involvement

Cerebellar dysfunction is characterized by gait imbalances, 
difficulty in performing coordinated actions with the arms, 
and slurred speech. Cerebellar signs are usually uncommon 
at the onset of the disease (Matthews, 2005). The early 
appearance of cerebellar ataxia is an indication of a poor 
prognosis, and cerebellar signs often persist. There may be 
difficulty in distinguishing cerebellar signs from those of 
weakness, spasticity, sensory loss, and vertigo. Cerebellar 
ataxia naturally affects the gait, but spasticity and weakness 
are more important causes of disability.

Conventional heel–knee shin tests are poorly performed 
by weak and spastic legs. Truncal ataxia and gait are not 
obvious when sitting but contribute to poor balance. These 
abnormalities may be observed by having the patient stand 
or walk normally. Cerebellar incoordination in the upper 
limbs may be terribly disabling, especially when combined 
with any significant degree of intentional tremor. Severe 
degrees of intentional tremor may render the hands useless; 
voluntary movement can be disturbed by violent deviations 
of the arms that may render the patient unapproachable 
(Matthews, 2005).

Visual Involvement/Optic Neuritis

Many patients with MS display abnormalities of vision. 
These defects are the result of lesions of the optic nerve 
or chiasm. Even patients who do not demonstrate a clini-
cally detectable visual defect often do so electrophysiologi-
cally through the measurement of visual evoked potentials. 
Evoked potentials are considered extensions of the clinical 
examination and allow objective measurement of lesions in 
specific pathways (Calabresi, 2012).

Ophthalmic findings in MS show a high incidence of optic 
atrophy in patients with chronic disease; central scotoma 

is a worsening of motor function after a hot shower or a hot 
bath. This can be diagnostically significant.

Pyramidal tract involvement produces characteristics 
of upper neuron disease: spasticity, hyperreflexia, clonus, 
and extensor plantar responses. Deep tendon reflexes are 
exaggerated, sustained clonus may be elicited (usually at the 
ankles), and extensor plantar responses may be observed. 
Commonly, these signs are asymmetric. Deep tendon 
reflexes can be decreased if they are interrupted by a lesion 
at a certain segmental level of the spinal cord. The Achilles 
reflex may be absent, and sphincter and sexual dysfunc-
tion may be present if lesions are found in sacral segments 
(Daroff, Fenichel, Jankovic, & Mazziatta, 2012)

Triceps jerks are lost more frequently in the upper 
extremities; ankle jerks are lost more frequently than knee 
jerks. In established disease in the upper limbs, biceps and 
supinator jerks may be associated with finger flexion and 
Hoffman’s sign. If the reflex is present, flicking or nipping 
the nail of the second, third, or fourth finger causes flexion 
of these fingers and possibly the thumb. Its presence indi-
cates that the tendon reflexes are hyperactive. An increased 
jaw jerk suggests involvement above the level of the fora-
men magnum (Matthews, 2005).

Increased muscle tone is an important factor in this dis-
ease. In less-severe cases, there is spasticity of the extensor 
muscles of the legs. This occurs in bed at night or when try-
ing to rise in the morning. The legs are held rigidly extended, 
usually for several minutes. These spasms are seldom pain-
ful but are inconvenient. As the disease progresses, the 
flexor muscles become spastic. The patient may fall without 
warning while walking. Flexor spasms are frequently pain-
ful (Matthews, 2005).

Bilateral involvement of the corticobulbar tracts occurs 
in some patients; this leads to dysarthria, dysphagia, hyper-
active jaw jerks, bifacial paralysis, and apparent emotional 
lability. Spastic weakness of the muscles of speech is com-
mon. In the early stages, speech is often slurred. As the dis-
ease progresses, speech becomes explosive or staccato and 
unintelligible. Scanning speech—slow and measured speech 
with pauses between syllables—is seen in later stages of the 
disease (Hickey, 2013).

Sensory Symptoms

Sensory symptoms are the most common initial features of 
MS and occur throughout the course of the disease. These 
symptoms are varied and the onset may be symmetrical. 
The sensations are described as tingling, numbness, a pins-
and-needles sensation, tightness, coldness, or swelling of the 
limbs or trunk. Complaints of tight bands or straps around 
the trunk or limbs are characteristic (Daroff et al., 2012). 
A common pattern is for unusual sensations to begin in 
one foot and spread to both lower limbs, the buttock, the 
perineum, and the trunk within a few days.

The normal sensation of micturition and defecation may 
be affected, but control remains normal. Vaginal sensation 
is also diminished. The examination may reveal no loss of 
light touch or pinprick, but the pinprick may feel distant, as 
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Nystagmus occurs in the majority of MS patients. 
Different forms of nystagmus occur. Horizontal nystagmus 
on lateral gaze is most common. Jelly nystagmus can be 
detected only when inspecting the fundus with an ophthal-
moscope; the optic disc can be seen to jerk rapidly from side 
to side over a small range (Matthews, 2005).

Facial numbness may accompany symptoms of sensory 
relapse. The lack of pain and preservation of taste distin-
guish it from Bell’s palsy. Facial myokymia occurs in MS 
and also in other conditions (e.g., Guillain–Barré, posterior 
fossa tumors, pontine glioma). The onset is sudden: The 
patient complains of stiffness of the face that makes certain 
movements difficult, even though there is no weakness or 
pain. Patients may observe their own reflections and see 
that the face is drawn up on the affected side; the palpebral 
fissure is slightly narrowed and the nasolabial fold deep-
ened. Slight contraction of all the muscles on one side of the 
face is accompanied by an extraordinary rapid flickering 
that passes over the face in undulating waves. Remission 
occurs within 1 week to 6 months (Matthews, 2005).

Vertigo occurs as an initial symptom in a small per-
centage of cases. It is usually of acute onset and is pros-
trating. When the patient lies perfectly still, it subsides, 
but any movement of the head immediately aggravates it. 
Nystagmus is seen and increased with head movement. The 
duration of the attack is variable, from a few days to sev-
eral weeks. During the course of the disease, vertigo occurs 
in many of the patients, usually accompanied by vomiting. 
Demyelination may occur in the olfactory and auditory 
nerves, the only other cranial nerves in which oligodendro-
glial cells are present.

Autonomic Nervous System

BlAdder

Loss of bladder control is the most important autonomic 
disturbance to MS patients. Isolated instances of retention 
or incontinence may be realized in retrospect as the first evi-
dence of the disease. When evaluating bladder incontinence 
or urgency, the provider must rule out other causes of these 
problems. Usually there is urgency of micturition in mild 
relapses involving the spinal cord. If there is a remission, 
bladder function is restored, but if a mild motor disability 
persists, urgency continues (Matthews, 2005).

Small quantities of urine are passed with urgency accom-
panied by hesitancy. Frequency also is a problem with 
increasing disability. The nature of the urgency changes and 
large quantities of urine are passed without warning, with-
out sensation, leading to a state of constant dribbling. Acute 
retention can occur at any stage of the disease but usually 
resolves. Recurrence is common. The degree of bladder dis-
order is usually related to the severity of motor and sensory 
impairment, but there are exceptions (Calabresi, 2005). 
Urinary infections are common in MS patients, especially in 
women. They do not usually cause fever and back pain but 
present as an increase in bladder or neurologic dysfunction 
(Daroff et al., 2012).

and loss of visual acuity are often observed (Matthews, 
2005). Optic neuritis may be acute or subacute, with the 
acute form being more common, and may represent a pre-
senting episode of MS. Visual blurring or haziness may 
resolve rapidly, stabilize, or progress to complete visual loss 
(Eze et al., 2013; Guercio & Balcer, 2008).

Pain most commonly precedes the onset of visual 
symptoms but can occur simultaneously with the onset 
or develop subsequently. The pain is felt in the eye or is 
supraorbital and is often accompanied by unilateral or gen-
eralized headaches. Tenderness may be elicited by putting 
pressure on the globe. The pain varies in intensity. It can be 
aggravated by movement of the eye or may be present only 
on movement. Absence of pain does not exclude the diagno-
sis, nor does the severity of pain represent a poor prognosis. 
Treatment with steroids or adreno-corticotropic hormone 
(ACTH) often relieves the pain. The period from the onset 
of visual symptoms to peak loss of acuity is usually 3 to 7 
days (Matthews, 2005).

In mild cases, where the lesion is retrobulbar, the optic 
disc may appear normal. In more severe cases, the disc 
shows indistinct margins and may be pinker during the 
acute stages. There may be edema or slight swelling of the 
disc. If there have been previous attacks of optic neuritis, 
pallor of the disc can progress to the chalk white of optic 
atrophy (Eze et al., 2013; Guercio & Balcer, 2008).

In many of cases, there is some degree of pupillary dila-
tion. The Marcus Gunn pupillary response, also known as 
afferent pupillary defect, is noted in these patients. When 
light is shined in the normal eye, bilateral pupillary con-
striction results. Shining the light into the diseased eye, 
however, produces delayed or incomplete direct pupillary 
constriction. If the light is moved from the unaffected eye to 
the abnormal eye, the pupil appears to dilate on illumina-
tion (Bickley & Hoekelman, 2013). The visual field defect 
in most patients is either a central scotoma or generalized 
impairment of the whole field (Matthews, 2005).

Recovery of visual acuity is the rule after an initial 
attack of optic neuritis, although there are exceptions. 
Optimal acuity is achieved after a mean of 2 months from 
onset. Improvement can continue, but at a decelerating 
rate. Recovery of normal vision does not mean full recov-
ery of function of the optic nerve or complete freedom 
from symptoms. There may be a slight dulling of visual 
images and lack of appreciation of brightness of colors 
(Matthews, 2005).

Brainstem Functions

Demyelination of the third, fourth, and sixth cranial nerves 
before they leave the brainstem is the cause of diplopia. 
Diplopia may also occur as a result of demyelination of the 
medial longitudinal bundle, which links the third, fourth, 
and sixth nuclei (Eze et al., 2013; Guercio & Balcer, 2008). 
Characteristic of such a lesion is internuclear ophthalmople-
gia (weakness of adduction with nystagmus of the abduct-
ing eye on lateral gaze) (Eze et al., 2013; Guercio & Balcer, 
2008).
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 n DIAGNOSTIC STUDIES

No laboratory test is universally diagnostic for MS, but 
some studies are helpful in confirming the presence of lesions 
over time. Blood work is useful when diagnosis is not clear, 
specifically to exclude specific diseases, as most blood work 
is normal in patients with MS. MRI is the gold standard 
used to identify the differentiation of time and space identi-
fied in the McDonald criteria. In 95% of cases, MRI will 
identify brain abnormalities and in 75% of cases, MRI will 
also identify spinal cord lesions. Evoked potentials are use-
ful to identify subclinical lesions, which are usually nonspe-
cific for MS. Evaluation of the CSF is not routinely used; 
however, if needed, the CSF will have evidence of IgG, and 
oligoclonal bands are present in 90% to 95% of patients 
with MS (Luzzio, 2014).

 n DIFFERENTIAL DIAGNOSIS

The vast assortment of signs, symptoms, and clinical 
entities of MS tax even the most experienced providers, 
affording ample opportunity for misdiagnosis. However, 
with careful investigation, a correct conclusion can be 
established. Table 49.1 lists some common differential 
diagnosis points for MS.

Management

Current treatment begins with disease-modifying ther-
apy (DMT). Current immunomodulating drug therapy 
approved by the Food and Drug Administration (FDA) 
includes the interferons Betaseron, Extavia, Avonex, and 
Rebif, used in RRMS and chronic MS; copaxone, used in 
RRMS; natalizumab, used in RRMS; Novantrone, used 
in SPMS, PRMS, and worsening RRMS; and fingolimod 
(Gilenya), used in RRMS. The interferons work simi-
larly to modify the immune response in MS and slow the 
progression of the disease. Side effects of the interferons 
include depression, hematologic changes, and elevated 
liver enzymes. These side effects are not present with 
copaxone. Novantrone, a chemotherapeutic agent, is used 
in the treatment of SPMS, RRMS, and PRMS. Patients 
taking Novantrone need careful cardiac evaluation and 
monitoring as the prolonged cumulative effects can cause 
congestive heart failure (CHF). Natalizumab, a monoclo-
nal antibody that has immunosuppressive effects, is often 
used when other therapies have failed or in patients who 
do not tolerate other therapies. Side effects of natalizumb 
include liver toxicity, fatigue, headache, and arthralgia. 
Fingolimod (Gilenya) is an immune-modulating drug 
used in treating the relapsing form of MS. Side effects 
can include leukemia, cardiotoxicity, infections, head-
ache, and abnormal liver function, so close monitoring 
is advised (Bayer, 2008; Betaseron (interferon beta-1b), 

BOwel

Fecal incontinence is uncommon. As the disease advances, 
constipation becomes a major manifestation, reflecting 
upper and lower motor neuron impairment in addition to 
decreased general mobility (Daroff et al., 2012). Patients 
with paraplegia usually need a bowel regimen to maintain 
regular bowel movements.

Sexual Function

Sexual dysfunction can affect the quality of life in MS 
patients, who are usually of childbearing age (Mattson, 
1995). Disorders of sexual function are common. Among 
the commonly reported problems in men were erectile 
dysfunction, trouble achieving orgasm, and inability to 
ejaculate. Women reported decreased vaginal lubrication, 
trouble achieving orgasm, and decreased vaginal sensation. 
Patients who began receiving steroids for nonsexual exacer-
bation had a lower incidence of sexual dysfunction. There 
was no relationship among the presence of sexual dysfunc-
tion and age, duration of disease, type of disease, or degree 
of disability.

Issues of sexual function should be an important con-
sideration in the care of these patients. Although impotence 
is usually associated with prolonged disease, it can occur 
in the first episode. There is a clear relationship between 
impotence and sphincter disturbance and also the duration 
of the disease. In men who were totally impotent, sweating 
was absent below the waist; in partial impotence, sweating 
was absent below the groin (Matthews, 2005).

Cortical Function

Depression in MS patients is probably not caused by the 
disease process; instead, it is a reaction to the prospect of 
chronic progressive disability and isolation (Matthews, 
2005). Pathologic laughing and weeping are extreme 
examples of lability of affective display. The patient can-
not modulate affective expression, so even mild emotional 
stimuli bring on an emotional display that is exaggerated in 
its intensity. These displays are socially disabling and are 
likely to disrupt personal relationships. Emotional commu-
nication can be disrupted because facial expression may not 
reflect what the patient is saying. While patients are laugh-
ing, it is hard to recognize depression or to appreciate that 
they are feeling bad (King & Reiss, 2013; Paparrigopoulos, 
Ferentinos, Kouzoupis, Koutsis, & Papadimitriou, 2010).

Seizures

Seizures appear on every list of symptoms at the onset or 
during the course of the disease. Tonic–clonic or partial 
motor seizures occur in a small percentage of MS patients. 
Demyelinating disease is the cause in some patients; how-
ever, MS patients can also be affected by other disorders 
of the CNS, so it is important to determine the etiology of 
seizures (Matthews, 2005).
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rehabilitation

For the MS patient, rehabilitation should become a way of 
life, not an on/off modality. Rehabilitation should be initi-
ated early, and the patient needs to become an active member 
of the rehabilitation team, not simply relying on the advice 
or activities of the health care team (Burks, Bigley, & Hill, 
2009). Working with the patient to cope with the physical, 
psychological, and social consequences of the disease is an 
integral role of the provider. Helping the patient adapt to and 
accept the disease will go a long way in improving the quality 
of life. Early modifications, ranging from changes in physical 
activities to altered dietary attitudes, may help influence the 
course of disease. Rehabilitation is not the last resort, but 
rather a preventive aspect of treatment. It should be viewed 
as fundamental to the care of the MS patient. MS patients 
must be, within their own limits, as active as possible in all 
areas of life to counteract complications (Burks, 2009)).

Spasticity is a prominent impairment in MS. The main-
stay of treatment of this impairment is active exercise under 
the guidance of a therapist. Exerting control on the muscle 

2008; Biogen Idec, 2006; Cook, 2005; Costello & Harper, 
2010; Elan Pharmaceuticals, 2008; EMD Serono, 2009; 
Teva Neuroscience, 2009).

Exacerbations of MS are typically treated with corti-
costeroids at high doses, usually given intravenously for a 
short duration. Corticosteroid action is quick and works to 
close the damaged blood–brain barrier and reduce inflam-
mation. Typically steroids are administered over a period 
of a few days and eventually changed to oral steroids with 
a slowly reducing taper schedule. The corticosteroids are 
intended to reduce the length of inflammation and minimize 
the deficits.

Other drugs, such as Imuran, Rheumatrex, and 
Cytoxan, have similar immunosuppressant effects and are 
used in MS treatment. These agents are prescribed off label 
and report differing efficacies (Fox & Lisak, 2012; Namey, 
2007). Other monoclonal therapies and oral therapies are 
currently being investigated, but presently no additional 
drugs have been approved by the FDA for the treatment of 
MS. Current approaches include stem cell transplantation, 
remyelination, and neuroprotection (Fox & Lisak, 2012).

Collagen vascular disease Systemic lupus erythematosus and polyarteritis nodosa may present with signs of involvement of CnS and 
peripheral nerves. Fever, increased ESR and AnA, and systemic (renal, integumentary, hematologic) involve-
ment may provide important data for diagnosis (Rolak & Fleming, 2007).

Behçet’s disease Behçet’s disease is a connective-tissue disorder that has neurologic components. the characteristic mucocuta-
neous ulceration of the mouth and perineum usually precedes neurologic symptoms but may occur later in 
the disease. CSF shows (positive) pleocytosis. White-matter changes may be seen with MRi (Rolak & Fleming, 
2007).

HiV/AiDS Spastic paralysis and sensory ataxia are part of AiDS-related myelopathy. Cerebral white-matter lesions on MRi 
can be indistinguishable from those of MS. CSF findings of total protein concentration and cell count are 
increased within range of parameters for MS, but oligoclonal bands are uncommon (Rolak & Fleming, 2007).

intracranial tumor neoplasms of the cerebellum may present with nystagmus, diplopia, facial numbness, dysarthria, and signs of 
corticospinal tract dysfunction. in some cases of MS, temporary improvement suggests a remission. increased 
CSF proteins without abnormalities of gamma globulin or oligoclonal bands suggest a tumor (Rolak & 
Fleming, 2007).

Acute disseminated encepha-
lomyelitis (ADEM) or postin-
fectious encephalomyelitis 
(PiEM)

ADEM may occur after either an infectious process or an immunization. Fever, stiff neck, headache, radicular 
pain, stupor, or convulsions suggest ADEM. CSF proteins, oligoclonal bands, and igG may be higher in MS 
(Alper, Heyman, & Wang, 2009).

neurosyphilis the diagnosis of MS can be confused when the patient suffers from impaired sensation in the lower extremi-
ties, ataxia, and sphincter dysfunction. Optic neuritis may also be present. Areflexia, hypotonia, normal 
superficial abdominal and plantar reflexes, and trophic changes of neurosyphilis contrast with the spastic, 
hyperreflexive paresis seen together with absent abdominal reflexes and extensor plantar responses in MS. 
Argyll Robertson pupils are seen in syphilis and not in MS (Knudson & Richard, n.d.).

Lyme disease Progressive neurologic syndrome can be seen in Lyme disease. MRi reveals white-matter lesions. the  
infection can cause a vasculitis that affects the CnS, causing meningitis, polyradiculitis, and peripheral  
neuropathy. Lyme disease does not usually present with a remitting–relapsing course (Rolak & Fleming, 
2007).

Vitamin B12 deficiency the patient usually complains of paresthesias in distal parts of lower and upper limbs. Deep tendon reflexes 
may be reduced or absent but later in the disease may become increased. Optic neuritis and mental 
symptoms occur in B12 deficiency. Diagnosis can be made by obtaining vitamin B12 serum level; if doubtful, a 
Schilling test would help distinguish it from MS.

ANA, antinuclear antibody; CSF, cerebrospinal fluid; CNS, central nervous system; ESR, erythrocyte sedimentation rate; IgG, immunoglobulin G; MS, multiple 
sclerosis. 

TABLE 49.1 Differential Diagnosis Points for MS
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Spasticity: Although patients with earlier or mild disease may not 
have spasticity, it may accumulate over time or with severe 
disease. Spasticity can appear in different forms. it may be seen 
as a “catch” in the muscles with passive rapid movement of the 
limbs, or it may cause stiffness or tightening of the affected limb. 
Most commonly, the lower limbs are affected as well as the trunk. 
Spasticity results in pain, increased fatigue, and difficulty in ambu-
lation. Asymptomatic bladder infections can cause spasticity to 
flare. treatment for spasticity includes physical therapy, stretching 
exercise, and medication.

 n  Baclofen is the most common antispasticity drug used in MS. the 
medication should be titrated in divided doses from 10 to 140 
mg/d; side effects include weakness and fatigue.

 n  Benzodiazepines prevent spasticity and clonus induced by move-
ments during sleep. Benzodiazapines are contraindicated with 
cognitive impairments secondary to CnS side effects.

 n Dantrolene (Dantrium) is of limited value because of hepatotoxicity.

 n  neurontin 300–3,600 mg/d in titrated doses can be used; 
 however, neurontin causes significant side effects.

Fatigue is the most common and annoying symptom for patients 
with MS. the classic disruption is of increasing weakness that 
progresses as the day goes on. Other disruptions include sudden 
attacks of sleepiness or excessive chronic sleepiness even after 
adequate night’s sleep. Spasticity and weakness may contribute 
to fatigue. insomnia may be responsible for daytime fatigue. 
Depression may cause fatigue. Hot environments may increase 
fatigue. Planning work schedules and performing tasks in an 
energy-efficient manner can conserve energy.

Fatigue can be managed with medications:

 n  Amantadine 100 mg po b.i.d. offers modest reduction of fatigue 
in most patients; side effects may include headache, dizziness, 
nervousness, and edema.

 n Provigil 200 mg daily has shown some success.

tremor and incoordination  n  tremor is one of the most difficult symptoms to treat. treatment 
with medications has frequently proved unsuccessful.

 n  Medications that may prove useful include clonazepam, pro-
pranolol, primidone, and diazepam.

 n  isoniazid (inH) in high dosages has shown some value but is 
associated with a high risk of hepatic toxicity.

Bladder dysfunction: Most patients experience symptoms of bladder 
dysfunction at some time during the illness

 n  Acidification of urine can be accomplished with vitamin C (4 g/d) 
or cranberry juice.

Difficulty in storing urine results in symptoms of urgency, frequency, 
nocturia, and incontinence and is treated with anticholinergic 
drugs.

 n  Orange juice and other citrus juices should be avoided because 
they raise urinary pH.

Difficulty in emptying the bladder results in symptoms such as 
hesitancy and retention of urine and is treated by intermittent 
catheterization or use of cholinergic drugs such as bethamechol.

 n  Patients with severe bladder problems may require an indwelling 
catheter and rarely surgical diversion such as an ileal conduit.

Bladder infections, due to residual urine and bacteriuria, are common 
in patients with MS; prophylaxis may be required with recurrent 
infections.

Bowel problems: Constipation is a frequent problem. Bulk formers such as Metamucil, Citrucel, or FiberCon can be used; 
increase or decrease liquid intake and increase dietary fiber 
depending on the presence of constipation or diarrhea.

if bulk formers do not work, a glycerin suppository can be used

Sexual problems: it is important that patients maintain their sexual 
activity.

Women may suffer decreased sensation, lack of vaginal lubrication, 
difficulty achieving orgasm, or painful muscle spasms in legs or 
pelvis during intercourse.

 n Vaginal lubricants can be used.

 n Vibrators may enhance sensation.

 n Clitoral stimulation will help women achieve orgasm.

TABLE 49.2 Symptom-Directed Therapy for MS

(continued )
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Men should be interviewed to rule out other causes of erectile 
dysfunction.

 n  Medications that affect erectile function should be eliminated if 
possible.

 n  treatment for erectile dysfunction may be considered. typical 
drugs used: Viagra, Cialis, or Levitra.

Pain: Pain may be a primary concern for patients with MS.  n  Musculoskeletal pain may be related to abnormal use of muscles 
and joints. nonsteroidal anti-inflammatory drugs (nSAiDs) and 
physical therapy will help.

 n  Pain of dysesthetic nature—burning sensation, gnaw-
ing, or shooting quality—may be controlled with tricyclic 
antidepressants.

Second-line therapy includes carbamazepine alone or in combina-
tion with phenytoin or baclofen; this can reduce the pain in most 
patients.

TABLE 49.2 Symptom-Directed Therapy for MS (continued )

b.i.d., twice daily; MS, multiple sclerosis; NSAIDs, nonsteroidal anti-inflammatory drugs.
Source: Frohman et al., 2011; Luzzio, 2014.

activity of the spastic patient can provoke reflex-inhibiting 
motor patterns, facilitating normal movement. Regular 
repetition of such exercises initiates the process of motor 
learning, which leads to reduced spasticity and regaining of 
selective motor function. Standing in an upright position in 
and of itself can reduce spasticity.

Efforts to counteract disease-related inactivity are an 
important part of successful, comprehensive rehabilita-
tion therapy. Daily therapy regimens, in conjunction with 
behavioral changes, initiated early in the disease course may 
help delay disability and maintain independence.

 n TEACHING AND SELF-CARE

Every patient and family responds differently to the plan 
of care generated from living with a demyelinating disease. 
Taking time to plan routine activities like bathing, dress-
ing, and ambulating should decrease frustration and avoid 
accidents. Patients should be encouraged to keep a sense of 
normalcy. Health promotion, wellness, and safety should 
be the focus of education. Patients should continue with 
regular medical follow-up; adherence to exercise programs 
and medication management is essential to maintain good 
health. A family/caregiver support group in the local area 
where the patient lives may provide the most practical help 
with teaching and self-care (Costello & Harper, 2010; 
Namey, 2007)

 n COMMUNITY RESOURCES

Treatments for demyelinating diseases may include a wide 
variety of experimental and nutritional approaches to care. 

Patients should be encouraged to discuss alternative and 
complementary treatment options.
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 n DIZZINESS AND VERTIGO

Vertigo is a precise term, defi ned as a sensation of spin-
ning or whirling motion; it implies a defi nite sensation of 
rotation of subject or of objects about the subject in any 
plane ( Basmajian et al., 2006; Bhattacharyya et al., 2008; 
Spraycar, 2006). Dizziness is an imprecise term, appro-
priately and commonly used by patients in an attempt to 
describe various subjective symptoms such as faintness 
(analogous to the feelings that precede syncope), giddi-
ness, light-headedness, and unsteadiness; it may include 
vertigo ( Basmajian et al., 2006;  Bhattacharyya et al., 2008; 
Spraycar, 2006). Dizziness is not mental confusion, blurred 
vision, headache, or tingling. Dizziness is one of the most 
common complaints causing patients to seek medical atten-
tion  (Woodwell, 1992). In a United States national survey, 
dizziness was the 13th most common individual reason 
to visit a  primary care provider ( Herr, Zun, & Mathews, 
1989). In a study from a general  internal medicine outpa-
tient clinic, dizziness was the third most frequent complaint 
 (Kroenke & Mangelsdorff, 1989).

Anatomy, Physiology, and Pathology

Vertigo and dizziness can represent several different overlap-
ping sensations; the pathophysiologic mechanisms are mul-
tifactorial. The vestibular nuclei, which are in the medulla 
and lower pons, receive input from the vestibular labyrinth 
via the vestibular branch of cranial nerve  VIII and from 
the cerebellum ( Herr et al., 1989). Vertigo is an illusion of 
motion without external stimuli, and it always indicates an 
imbalance within the vestibular system, although the symp-
tom itself does not indicate where the imbalance originates. 
Maintenance of the sense of balance depends primarily on 
input from the vestibular labyrinth, visual system, and pro-
prioceptive nerves arising from tendons, muscles, and joints 
( Frederick, 1973;  Kelly, 1985). Therefore, vertigo and the 
sensation of dizziness can result from lesions in the inner 
ear, the deep paravertebral stretch receptors of the neck, the 
visual–vestibular interaction centers in the brainstem and 
cerebellum, the thalamus, or the cortex ( Baloh & Honrubia, 
1990; Frederick, 1973).

Nausea as a result of motion sickness is initiated by 
stimulation of the labyrinthine mechanism of the inner ear, 
which sends impulses to the  chemoreceptor trigger zone 
( CTZ), in turn stimulating the  vomiting center ( VC). The 
 CTZ, located in the area postrema of the fourth ventricle 
of the brain, is a major chemosensory organ for emesis. 
The  VC is made up of a nucleus of cells located within the 
medulla. Vomiting is triggered by afferent impulses to the 
 VC. Impulses are received from the sensory centers (e.g., 
 CTZ, gastrointestinal tract) and integrated by the  VC, 
resulting in efferent impulses to the salivation center, respi-
ratory center, and the pharyngeal, gastrointestinal, and 
abdominal muscles, causing vomiting. The  VC may also be 
directly stimulated by gastrointestinal irritation and vestib-
ular neuritis. Enhanced activity of the central neurotrans-
mitters, including dopamine in the  CTZ, and acetylcholine 
in the  VC, are major mediators for the emesis ( Baloh & 
Honrubia, 1990; Frederick, 1973).

History and Physical Examination

Information from the history and physical examination can 
play a major role in determining the etiology of dizziness. 
Unfortunately, patients often have diffi culty describing pre-
cise symptoms of dizziness. Therefore, the provider must 
take a careful history and perform a meticulous physical 
and neurologic examination to determine the type of dizzi-
ness; this will serve as a guide for confi rmatory diagnostic 
studies ( Adams & Victor, 1985; Herr et al., 1989;  Lehrer & 
 Poole, 1987). A cardiovascular examination should be done, 
including supine and standing blood  pressure measurements 
in arms, peripheral pulses, carotid bruits, heart murmur, 
and heart rate and rhythm. An ear examination is necessary 
to detect impacted cerumen or infection. Cerebellar func-
tion should be tested by performing the fi nger-to-nose test 
and having the patient tandem-walk while performing rapid 
alternating movements. Cranial nerves should be exam-
ined carefully by observing for any extraocular movement 
abnormality or nystagmus.

Dizziness when standing may be the result of vertigo, 
cerebral hypoperfusion, or disequilibrium ( Kroenke et al., 
1992). Dizziness when turning, and especially when rolling 
over in bed, is usually the result of vertigo. If the patient 
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Acute spontaneous vertigo is almost always accompanied 
by autonomic symptoms, including malaise, pallor, diapho-
resis, nausea, vomiting, and occasionally diarrhea.

The history often provides critical information that 
will aid in determining whether vertigo is peripheral (laby-
rinth) or central (brainstem or cerebellum) in origin (Table 
50.1; Frederick, 1973; Herr et al., 1989; Lehrer & Poole, 
1987). Generally, peripheral vertigo is more severe than 
central vertigo and is more likely to be associated with 
autonomic symptoms, ear fullness or pressure, tinnitus, 
and hearing loss. Central vertigo is typically associated 
with neurologic symptoms such as diplopia, dysarthria, 
incoordination, numbness, and weakness. Lesions within 
the internal auditory canal produce a combination of 
vertigo, hearing loss, and facial weakness because of the 
involvement of cranial nerves VII and VIII. A prior history 
of cardiovascular disease (i.e., hypertension) or stroke 
may suggest cerebral or brainstem vascular insult—hence, 
a central etiology. However, a prior history of ear trauma 
or ear infection accompanied by unilateral hearing loss 
suggests a peripheral etiology. Patients with central ves-
tibular lesions often cannot stand or even walk a single 
step without falling.

Patients with peripheral vestibular lesions have impaired 
balance, but they are able to ambulate, even during the acute 
phase. Spontaneous nystagmus of peripheral origin does 
not change direction with gaze in either side, although it 
increases in amplitude with gaze away from the last phase. 
In contrast, spontaneous nystagmus of central origin typi-
cally changes direction when the patient looks away from 
the direction of the fast phase. Furthermore, spontaneous 
nystagmus of peripheral vertigo is inhibited with fixation 
and, therefore, is usually prominent for only the first 12 to 
24 hours. Spontaneous nystagmus of central vertigo often 
persists for weeks to months.

MRI of the brain is indicated in patients with vertigo 
and focal neurologic findings, new onset of severe head-
aches, or vertical spontaneous or positional nystagmus. 
In the patient with acute vertigo and profound imbalance, 
cerebellar infarct or hemorrhage must be ruled out. Any 

reports having symptoms of dizziness primarily while stand-
ing, both supine and standing blood pressure measurements 
and pulse rates should be determined. The patient should be 
allowed to be in both the supine and standing positions for 
at least 5 minutes before the blood pressure and pulse rate 
are checked. If there is an orthostatic decrease in blood pres-
sure, the symptom is probably the result of impaired central 
nervous system (CNS) blood perfusion. Unsteadiness while 
walking, particularly in elderly patients, is often the result 
of disequilibrium, and its etiology is generally multifacto-
rial. The presence of decreased visual acuity and signs of 
peripheral neuropathy or abnormal vestibular function sup-
port a diagnosis of disequilibrium.

Psychogenic dizziness is a diagnosis of exclusion that 
should be especially considered in patients with psychi-
atric disorders, such as major depression, mania, anxiety 
disorder, and somatization disorders. The diagnosis of a 
hyperventilation syndrome can be established if symptoms 
of dizziness are reproduced by having the patient hyperven-
tilate for 2 to 3 minutes.

Once the provider can establish that the patient is 
describing vertigo, further questioning will aid in deter-
mining the specific etiology. The provider must determine 
if vertigo is a recurrent or monophasic symptom and must 
assess the duration of the episodes, the circumstances in 
which vertigo occurs, and the presence of other otologic 
or neurologic symptoms (Herr et al., 1989; Lehrer & 
Poole, 1987).

Acute spontaneous vertigo can result from sudden loss 
of peripheral input caused by damage to the labyrinth or 
vestibular nerve, or it can be caused by a sudden unilat-
eral impairment of vestibular nuclear or vestibulocerebellar 
activity (Baloh & Honrubia, 1990; Kelly, 1985). The patient 
experiences an intense sense of rotation aggravated by head 
motion and often by lying down, whereas sitting upright and 
keeping the head motionless relieves the vertigo. The patient 
usually notices that the visual world is moving slowly in one 
direction and quickly back in the other direction; this is the 
result of spontaneous nystagmus. Standing and walking are 
difficult, and the patient may fall toward the affected side. 

SIGN OR SYMPTOM PERIPHERAL (LABYRINTH) CENTRAL (BRAINSTEM OR CEREBELLUM)

Direction of associated nystagmus
Purely horizontal nystagmus without tor-

sional component
Vertical or purely torsional nystagmus
Visual fixation
Severity of vertigo
Direction of spin
Direction of fall
Duration of symptoms
Tinnitus or deafness
Associated central abnormalities
Common causes

Unidirectional; fast phase opposite lesion
Uncommon 

Never present
Inhibits nystagmus and vertigo
Marked
Toward fast phase
Toward slow phase
Finite (minutes, days, weeks) but recurrent
Often present
None
Infection (labyrinthitis), Ménière’s, neuronitis, 

ischemia, trauma, toxin

Bidirectional or unidirectional
Common 

May be present
No inhibition
Often mild
Variable
Variable
May be chronic
Usually absent
Extremely common
Vascular, demyelinating neoplasm

TABLE 50.1 Features of Peripheral and Central Vertigo
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may recur periodically for several days or months. Hearing 
is not affected. Diagnosis is confirmed by performing the 
Dix–Hallpike test, during which the patient is moved 
from the sitting position to a lying position with the head 
extended 45° backward. This maneuver is repeated with 
the head extended and turned to the right and to the left. 
The Dix–Hallpike test usually produces a brief attack of 
vertigo and nystagmus (Basmajian et al., 2006; Furman & 
Cass, 1999).

Positional vertigo nearly always is a benign condition. 
However, in rare cases, it is a symptom of a central lesion 
(in particular, in the brainstem), from multiple sclerosis, 
tumors, stroke, or drug intoxication (alcohol and antiepi-
leptic drugs). The Dix–Hallpike test helps distinguish benign 
positional nystagmus from more ominous central condi-
tions. In BPV, there is a latency period for several seconds 
before the appearance of a transient vertigo and nystagmus 
that dissipates on repetition of the Dix–Hallpike test. In 
BPV, nystagmus lasts less than 30 seconds and is unidirec-
tional (Baloh et al., 1987; Basmajian et al., 2006). Any devi-
ation from this characteristic nystagmus profile should raise 
suspicion that a central lesion may exist. Central positional 
nystagmus typically is nonfatiguing and is purely vertical 
(either up- or downbearing). Most cases of central posi-
tional nystagmus have different neurologic findings.

Acute Vestibular Neuronitis

Acute vestibular neuronitis is characterized by a sudden and 
severe attack of vertigo, often accompanied by nausea, vom-
iting, and apprehension (Lehrer & Poole, 1987). The symp-
toms are exacerbated and pronounced on head movements 
or changes in position. Spontaneous nystagmus occurs with 
the slow phase toward the abnormal ear. Tinnitus or a sensa-
tion of fullness in the ear occurs in about 40% of cases, but 
hearing remains unimpaired. With the exception of unsteadi-
ness, there are no neurologic signs. Vertigo usually resolves 
spontaneously over several hours, but it may recur within 
days or weeks. Acute vestibular neuronitis affects adults of 
all ages. The cause of acute vestibular neuronitis has not 
been elucidated, but a viral etiology has been postulated.

Ménière’s Disease

The onset of Ménière’s disease usually occurs in the third 
or fourth decade of life. It generally presents with a history 
of antecedent head trauma or otic infection, followed by a 
constellation of episodes of vertigo, nausea, and ataxia that 
persist for hours (Ménière’s Guide, 1995; Paparella, 1991). 
Fullness or pressure in the ear, tinnitus, and fluctuating 
hearing loss usually precede (but may follow) the episodes 
of vertigo. There are no associated neurologic symptoms. 
Examining the patient during an episode of vertigo reveals 
a typical horizontal-torsional nystagmus of the peripheral 
type. It is of paramount importance to perform an audio-
gram in patients with symptoms suggestive of Ménière’s 
disease because a characteristic, subclinical, low-frequency 
sensorineural loss may be present (Horner, 1991).

central lesions or hemorrhaging must be identified imme-
diately, because they can culminate in a mass effect with 
compression of the brainstem. If the indications for an 
MRI after a physical and neurologic examination are nebu-
lous, the patient should be observed for 24 to 48 hours; 
on repeat neurologic examination without improvement, 
an MRI is indicated.

Recurrent attacks of vertigo may occur when there is 
a sudden temporary and largely reversible impairment of 
the labyrinth or its central connections (Frederick, 1973; 
Herr et al., 1989; Lehrer & Poole, 1987). Such attacks typi-
cally last minutes to hours rather than days and terminate 
through restoration of normal neural activity. The duration 
of vertigo episodes provides additional relevant diagnostic 
information. Vertigo of vascular origin, such as a transient 
ischemic attack, typically lasts minutes, whereas those of 
peripheral inner ear etiology generally persist for hours. 
On the neurologic examination, if focal neurologic find-
ings are present, imaging studies of the head are warranted. 
However, patients with vertebrobasilar transient ischemic 
attacks often have a completely normal neurologic exam-
ination between attacks, and MRI of the brain is usually 
normal.

A screening audiogram and an electronystagmo-
gram are indicated in all patients with recurrent ver-
tigo that is likely to be of peripheral origin (e.g., hearing 
loss; Frederick, 1973; Herr et al., 1989; Lehrer & Poole, 
1987). Vertigo accompanied by hearing loss is common in 
patients with otosclerosis. Episodes of vertigo with hear-
ing loss, tinnitus, and the sensation of ear fullness occur 
in patients with Ménière’s disease. Patients with acoustic 
neuromas usually have hearing loss rather than vertigo. 
Neurologic symptoms, which are generally referrable to 
the posterior fossa, include diplopia, facial paresthesia or 
weakness, and dysarthria, as well as symptoms resulting 
from dysfunction of the motor and sensory tracts. Patients 
with vestibular neuronitis, benign paroxysmal positional 
vertigo, and recurrent vestibulopathy have normal hearing. 
Patients with benign positional vertigo (BPV) have inter-
mittent episodes of vertigo with head turning. Vestibular 
neuronitis is characterized by a relatively sudden onset of 
severe constant vertigo that resolves after days or weeks. 
Patients with recurrent vestibulopathy have intermittent 
episodes of constant vertigo lasting for minutes or hours. 
Vertigo with or without hearing loss in a patient who has 
recently received aminoglycoside antimicrobials may be the 
result of an inherent toxic effect on the vestibular labyrinth 
(Jackson & Arcieri, 1971).

Benign Positional Vertigo

BPV is the most common cause of acute episodes of vertigo. 
It is characterized by brief (minutes or less) attacks of vertigo 
and nystagmus with certain head positions, such as lying 
down or turning over in bed, or tilting the head backward 
(Baloh, Honrubia, & Jacobson, 1987; Basmajian et al., 
2006; Furman & Cass, 1999). The patient can often iden-
tify a head position that will trigger symptoms. Symptoms 



CHAPTER 50: Dizziness, Vertigo, and Ataxia      733

and cardiac and skeletal abnormalities (Harding, 1993). 
Friedreich’s ataxia presents with degenerative changes of 
the dorsal half of the spinal cord and the cerebellum. This 
condition usually begins in the first or second decade of life. 
It is usually inherited as an autosomal recessive disorder; 
however, sporadic cases have been reported.

Ataxia of gait, the most common symptom, is usually 
the first to appear. Involvement of the posterior funiculi 
is present in almost all patients. Loss of the appreciation 
of vibration is an early sign. Some impairment of position 
sense in the legs and later in the arms is almost always pres-
ent. Muscle weakness is common and may lead to an almost 
complete or complete paralysis of the legs. Deep tendon 
reflexes in the legs are almost always absent, but they may 
be present in the arms, particularly during the early stages 
of the disease. The plantar responses are extensor in practi-
cally all patients. The abdominal and cremasteric reflexes 
are preserved in most patients.

Optic atrophy, cranial nerve palsies, mental deficiency, 
and dementia are less commonly noted (Harding, 1993). 
Pes cavus (clubfoot) and kyphoscoliosis are common skel-
etal deformities. Pes cavus is not an absolute feature of 
Friedreich’s ataxia, but the foot deformity is present in 
75% of patients; it is occasionally found in other family 
members as the only sign of the disease. Dysrhythmia, 
muscle atrophy, and degeneration of the optic nerve may 
occur in the late stages of the disease. Cardiomyopathy is 
often present, and diabetes mellitus is reported in more 
than 10% of cases (Thilenius & Grossman, 1961). The 
laboratory findings in Friedreich’s ataxia are generally 
normal (Harding, 1993; Thilenius & Gorssman, 1961). 
In the cerebrospinal fluid (CSF), there is an occasional 
slight increase in the protein content and rarely a mild 
pleocytosis.

In most cases, disease onset occurs in the early years 
of life, and the disease progresses to complete incapacity 
by the age of 20 years. Death usually occurs as a result of 
intercurrent infections, and to a lesser extent as a result of 
cardiomyopathy. Unfortunately, no specific treatment influ-
ences the course of Friedreich’s ataxia. Tenotomies or other 
orthopedic operations are indicated for relief of the foot 
deformity. Physical therapy focusing on muscle training is 
of value in the abortive forms and in the rare cases with 
spontaneous remissions.

Disequilibrium Without Vertigo

Patients with diminished perception in the lower extremi-
ties can experience severe unsteadiness and imbalance when 
attempting to walk. They often use the term dizziness to 
describe their disequilibrium; vertigo is not present. These 
patients are particularly unsteady when walking in the dark 
because there are few visual cues to compensate for their 
loss of perception. Disequilibrium without vertigo is often 
termed multisensory dizziness and occurs when there is par-
tial loss of multiple sensory inputs (e.g., diabetic peripheral 
neuropathy and retinopathy; Lehrer & Poole, 1987). Loss 
of proprioception commonly occurs in patients with periph-
eral neuropathy, vitamin B12 deficiency, tabes dorsalis, and 
myelopathies.

Drug-induced peripheral neuropathies have been associ-
ated with many agents, including phenytoin, phenobarbital, 
primidone, nitrofurantoin, dapsone, metronidazole, oral 
contraceptives, colchicine, podophyllin, hydralazine, didan-
osine, stavudine, zalcitabine, paclitaxel, carboplatin, altret-
amine, vincristine, vinblastine, and isoniazid (Gallagher, 
1994). Toxin-induced peripheral neuropathies have been 
associated with arsenic, gold, lead, and mercury (Gallagher, 
1994). The normal deterioration in gait and balance that 
occurs with aging can mimic potentially treatable disorders 
such as occult hydrocephalus, Parkinson’s disease, and the 
multi-infarct syndrome. An MRI of the brain helps distin-
guish among these entities.

 n ATAxIA

Disturbances of coordination are typically caused by dys-
function of the cerebellum or its major input systems—the 
frontal lobes or the posterior columns of the spinal cord. 
Ataxia is an abnormality of movement characterized by 
errors in rate, range, direction, timing, duration, and force of 
motor activity. The ataxic gait is characterized by unsteadi-
ness and staggering and wide-based movements in all direc-
tions. When primarily the truncal muscles are involved, 
ataxia is not as obvious. Ataxias may be classified by their 
localization, etiology, or mode of onset (Table 50.2). Ataxia 
of short duration suggests a toxic (e.g., drug-induced) or 
infectious etiology.

Slowly progressive ataxia may occur in patients with 
posterior fossa tumors, but may also be present in a pleth-
ora of hereditary degenerative disorders. These disorders are 
characterized by a chronic, slowly progressive ataxia that 
usually begins in the legs (Harding, 1993). In addition, signs 
and symptoms of lesions of the posterior columns, pyrami-
dal tracts, basal ganglia, and other regions of the brain are 
common (Harding, 1993).

Friedreich’s Ataxia

Friedreich’s ataxia is a familial and hereditary disease char-
acterized by ataxia, areflexia, impaired proprioception, 

LOCALIZATION ETIOLOGY PRESENTATION

Cerebral
Cerebellum
Spinal cord
Peripheral nerve

Degenerative
Infectious
Vascular
Neoplastic/

paraneoplastic
Traumatic
Demyelinating
Idiopathic

Acute
Subacute
Chronic
Intermittent

TABLE 50.2 Features of Ataxic Disorders
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addition to signs of increased intracranial pressure (Posner 
& Furneaux, 1990). Metastatic cerebellar tumors originate 
from lung, breast, and gastrointestinal tract cancers, and 
present similarly. Paraneoplastic cerebellar degeneration is 
a rare nonmetastatic complication of malignancy. The most 
common type of tumor accompanying this syndrome is lung 
cancer (particularly small cell), followed by carcinoma of the 
ovary, breast, uterus, stomach, and colon, and Hodgkin’s 
lymphoma (Posner & Furneaux, 1990). Symptoms develop 
3 months to 2 years after the tumor develops; however, neu-
rologic symptomatology may precede the discovery of the 
malignancy by 2 months to 3 years.

The typical neurologic presentation includes subacute 
ataxia, progressing to severe disability over several months 
or even weeks, and then often remitting. Onset may be acute 
and is sometimes accompanied by vertigo, mimicking a vas-
cular event. There is severe truncal, gait, and limb ataxia 
and dysarthria. Abnormal eye movements are common, 
with nystagmus and occasionally opsoclonus. Mental status 
changes are common, including euphoria, confusion, and 
dementia. MRI of the brain often shows cerebellar atrophy 
and excludes metastases, which exhibits a greater preva-
lence for cerebellar dysfunction in patients with cancer. The 
CSF shows an elevated protein concentration in about 50% 
of patients and a moderately increased lymphocyte count in 
about a third of patients.

Vascular Causes of Cerebellar Ataxia

Cases of ataxia induced by cerebellar infarction or hemor-
rhage are relatively rare. They are difficult to distinguish 
from each other on clinical presentation and are often mis-
diagnosed unless a computed tomography or MRI scan 
of the head is performed early. The presentation of cer-
ebellar infarction can mimic that of hemorrhage, with an 
abrupt onset of headaches, vomiting, vertigo, and ataxia 
(Harding, 1993). However, many patients have vertigo or 
dizziness and have few cerebellar-like signs despite radio-
logic evidence of cerebellar-hemisphere infarction. Facial 
weakness, gaze palsies, and a deteriorating level of con-
sciousness may occur in hemorrhage and infarction, the 
latter the result of hydrocephalus secondary to hematoma 
or cerebellar edema. Late diagnosis of cerebellar hemor-
rhage is associated with a poor prognosis, and approxi-
mately 20% of patients die before reaching medical 
assistance. Both infarction and hemorrhage may be ame-
nable to surgical therapy.

Metabolic Ataxic Disorders

Various metabolic disorders with an early onset (infancy 
or early childhood), such as disorders of the urea cycle, 
some aminoacidurias, and disorders of pyruvate and lactate 
metabolism, give rise to a constellation of symptoms includ-
ing intermittent ataxia (Harding, 1993). Hyperammonemia 
is the most common metabolic abnormality associ-
ated with intermittent ataxia. Valproic acid may cause 

Olivopontocerebellar Atrophy

Olivopontocerebellar atrophy is differentiated from 
Friedreich’s ataxia by its relatively late onset (late middle life) 
and the absence of signs and symptoms of spinal cord dis-
ease. The clinical syndrome of olivopontocerebellar atrophy 
is characterized by the development of progressive ataxia of 
the trunk and limbs, impairment of equilibrium and gait, 
slowness of voluntary movements, scanning speech, nystag-
moid jerks, and oscillatory tremor of the head and trunk. 
Dysarthria, dysphagia, and oculomotor and facial palsies 
may also occur. Extrapyramidal symptoms (EPS) include 
rigidity, immobile facies, and a parkinsonian-like tremor. 
The reflexes are usually normal, but knee and ankle jerks 
may be lost and extensor responses may occur. Dementia 
is not rare, but it is usually mild. Impairment of sphincter 
function commonly occurs, producing urinary incontinence 
and less commonly fecal incontinence. MRI of the brain 
typically reveals significant atrophy of the cerebellum and 
the pons (Klockgether et al., 1993).

Infection-Induced Ataxia

The most common cerebellar syndrome that has been attrib-
uted to viral infections is acute cerebellar ataxia of childhood 
(Harding, 1993). It usually occurs in children between the 
ages of 1 and 8 years, but older children and adults with 
similar illness have been reported. The neurologic illness may 
be preceded by a trivial respiratory or gastrointestinal tract 
infection. Over hours or a few days, the patient develops 
severe truncal ataxia, with less prominent limb involvement. 
There is often static and kinetic tremor of the head, trunk, and 
limbs. Myoclonus and  opsoclonus or ocular flutter occur in 
some cases, causing the clinical syndrome to resemble that of 
a neuroblastoma. Recovery is usually complete but may take 
up to 6 months. A mild mononuclear pleocytosis in the CSF 
may be present. Implicated viruses include coxsackie groups 
A and B, poliovirus, Epstein–Barr, and herpes simplex.

Subacute or chronic cerebellar ataxia has been described 
in adults with a variety of infections. Infections caused by 
Mycoplasma pneumoniae or Legionella pneumoniae, CNS 
infections with AIDS such as Toxoplasma gondii, and 
meningitis, typhoid fever, and tick paralysis have all been 
implicated. Cerebellar ataxia, combined with bilateral facial 
palsy and a lymphocytic CSF pleocytosis, has also been 
described in Lyme disease. In adults, cerebellar dysfunc-
tion may dominate the clinical picture of Creutzfeldt–Jakob 
disease for several months. Other features of Creutzfeldt–
Jakob disease include dementia and myoclonus. In addition, 
involvement of the cerebellum is particularly prominent in 
postinfectious disseminated encephalomyelitis after certain 
viral infections, such as varicella, rubella, and mumps.

Neoplastic and Paraneoplastic 
Cerebellar Lesions

Tumors of the cerebellum such as astrocytomas, blasto-
mas, and ependymomas often cause cerebellar ataxia in 
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stages of Wernicke’s encephalopathy, Korsakoff’s psychosis 
is generally irreversible.

Drug- and Toxin-Induced Ataxias

Cerebellar dysfunction can occur as a consequence of 
exposure to a wide range of toxins, including drugs, sol-
vents, and heavy metals (Cianfrone et al., 2011; Harding, 
1993; Lee, Mistry, Uppal, & Coatesworth, 2005; l Shoair 
et al., 2011). The most common cause of toxicity is that 
associated with antiepileptic drugs, particularly phenytoin. 
Transient ataxia, dysarthria, and nystagmus usually develop 
when serum concentrations of phenytoin, carbamazepine, 
or barbiturates are above the therapeutic range. Chronic 
phenytoin toxicity may cause persistent cerebellar dysfunc-
tion and is pathologically associated with loss of Purkinje 
cells. High doses of 5-fluorouracil or cytosine arabinoside 
also cause reversible cerebellar ataxia. Recreational or acci-
dental exposure to a number of solvents, including carbon 
tetrachloride and toluene, may cause cerebellar ataxia and 
other neurologic problems, including psychosis, cognitive 
impairment, and pyramidal signs (Cianfrone et al., 2011; 
Lee et al., 2005; Rascol et al., 1995; Table 50.3).

hyperammonemia, Fanconi syndrome with aminoaciduria, 
and disturbances of the urea cycle. These effects are more 
commonly seen in children than adults (Davis, Peters, & 
McTavish, 1994).

The metabolic ataxic disorders have a similar clinical 
picture, comprising intermittent ataxia, dysarthria, vomit-
ing, headache, ptosis, involuntary movements, confusion, 
and seizures. These episodes may be precipitated by high 
protein loads and intercurrent illness. There is a variable 
degree of associated mental retardation. Ataxia may be a 
minor feature of storage and other metabolic neurodegen-
erative disorders developing in early childhood. Some dis-
orders have been identified in patients with predominantly 
ataxic features developing in late childhood or early adult 
life. These include adrenoleukodystrophy, the sphingomy-
elin lipidoses, metachromatic leukodystrophy, and the hex-
osaminidase deficiencies.

Acquired metabolic disorders include hepatic encepha-
lopathy, pontine and extrapontine myelinolysis related to 
hyponatremia, hypothyroidism, vitamin E deficiency, and 
thiamine deficiency (Harding, 1993). Hypothyroidism may 
be associated with a cerebellar syndrome in both children 
and adults. Symptoms of hypothyroidism precede loss 
of balance and clumsiness. Neurologic signs and symp-
toms usually resolve completely after thyroid replacement 
therapy.

Severe and prolonged vitamin E deficiency produces 
spinocerebellar degeneration in a number of inherited and 
acquired disorders. The most severe vitamin E deficiency 
state is abetalipoproteinemia. Abetalipoproteinemia causes 
severe malabsorption of fat-soluble vitamins A, D, E, and 
K. Symptoms of fat malabsorption may be mild and over-
looked. Patients may then present in the second decade of 
life with a progressive neurologic syndrome resembling 
Friedreich’s ataxia, consisting of ataxia, areflexia, and pro-
prioceptive loss (Harding, 1993). In abetalipoproteinemia, 
serum vitamin E concentrations are low or undetectable 
from birth. Treatment with high doses of vitamin E prevents 
the development of neurologic signs or symptoms and leads 
to improvement if present.

Alcoholics with thiamine deficiency are almost invari-
ably malnourished, often giving a history of profound 
weight loss before developing neurologic symptoms. Ataxia 
may develop during periods of abstinence, and identical 
cerebellar degeneration has been observed in nonalcoholic 
patients with severe malnutrition. Cerebellar ataxia is a 
common finding in the Wernicke–Korsakoff syndrome. 
Typically, patients present with encephalopathy, confabula-
tion, and ophthalmoplegia. The cerebellar syndrome pre-
dominantly affects stance and gait, sometimes with truncal 
ataxia and titubation. Peripheral neuropathy may be pres-
ent. Wernicke’s encephalopathy often presents contempora-
neously with Korsakoff’s psychosis, a disorder of learning 
and processing new information (anterograde amnesia is 
common). The administration of parenteral thiamine 100 
mg daily offers improvement in the early stages of alcoholic 
cerebellar degeneration; some authorities suggest that up to 
1 g may be administered in the first 24 hours. In the late 

DRUG-INDUCED VERTIGO/
DIZZINESS DRUG-INDUCED ATAxIA

Anticonvulsants (at toxic level):
1. Phenytoin
2. Phenobarbital
3. Primidone

Aminoglycosides
Antidepressants
Antihypertensives
Loop diuretics
Nitroglycerin
Quinine
Salicylates (large-quantity 

aspirin)
Recreational substances:

1. Alcohol
2. Cocaine

Antiepileptics (at toxic level)
Antibiotics:

1. Aminoglycosides
2. Metronidazole

Amiodarone
Barbiturates
Belladonna (atropine, hyoscya-

mine, scopolamine)
Benzodiazepines
Cytotoxic drugs:

1. Cytarabine
2. 5-Fluorouracil
3. Methotrexate
4. Capecitabine
5. Procarbazine
6. Vincristine
7. Cisplatin
8. Oxaliplatin

Dextromethorphan (at toxic 
level)

Lithium (at toxic level)
Recreational substances:

1. Alcohol
2. Ketamine
3. Marijuana
4. Phencyclidine
5. Toluene
6.  Heavy metals (mercury 

and manganese)

TABLE 50.3
Drug-Induced Vertigo and Drug-Induced 
Ataxia
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DRUG ONSET OF ACTION DOSAGE COMMENTS

Dimenhydrinate Oral: 15–30 min IV: 
immediate

Prophylaxis: 50 mg before exposure, then 
50–100 mg q4–6 h; max 400 mg daily. 
Treatment: 25–50 mg t.i.d./q.i.d.

Oral and IV are equipotent 
Oral available over the counter; metabolic 

fate unknown

Diphenidol Oral: within 90 min 25–50 mg q4h; max 300 mg daily Completely eliminated renally; contraindi-
cated in renal failure patients

Meclizine Oral: 20–60 min Prophylaxis: 25–50 mg before exposure 
and once daily thereafter.

Treatment: 25–100 mg b.i.d./t.i.d.

Available over the counter; metabolic fate 
not well elucidated; metabolized to 
renally eliminated; norchlorcyclizine has 
unknown activity

TABLE 50.4 FDA-Approved Antivertiginous Agents

b.i.d., twice daily; FDA, Food and Drug Administration; t.i.d., thrice daily.

Hysterical Gait

Patients with hysterical gait may be unable to stand or walk 
despite the absence of paralysis (Harding, 1993). Tests for 
power, tone, and coordination may be normal if carried out 
while the patient is lying down. The gait is often bizarre, 
irregular, and changeable, and does not conform to a spe-
cific organic disease pattern. Patients may appear to be fall-
ing, but can usually regain and maintain their balance.

 n TREATMENT OPTIONS, ExPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Pharmacotherapy

The management of dizziness, vertigo, and ataxia requires 
treatment of the underlying etiology. For example, neoplas-
tic and infectious causes must be treated pharmacologically 
or surgically; vascular and traumatic causes must be treated 
supportively; drug- and toxin-induced causes must be man-
aged by successful withdrawal of the offending agent; and 
metabolic disorders must be corrected with appropriate 
supplementation. If these interventions are contraindicated, 
unsuccessful, or only partially successful, persistent residual 
dizziness or vertigo may be managed with the use of several 
pharmacologic agents. Only meclizine, dimenhydrinate, and 
diphenidol are available and approved by the U.S. Food and 
Drug Administration (FDA) for the management of vertigo 
(Baloh, 2003; Huppert, Strupp, Mückter, & Brandt, 2011; 
Kastrup, 2014; McEvoy, 2014; Table 50.4). Other non-
FDA-approved medications that can be utilized in the man-
agement of vertigo are listed in Table 50.5 (Croxford, 2003; 
Huppert et al., 2011; Postema, Kingma, Wit, Albers, & 
Van Der Laan, 2008; Swartz & Longwell, 2005; Watson, 
Benson, & Joy, 2000).

Antivertiginous agents are chosen based on their phar-
macologic effects and on the severity and time course of 
the patient’s symptoms. Dimenhydrinate is used principally 
for the prevention and treatment of nausea, vomiting, and 

vertigo of motion sickness; however, meclizine, scopol-
amine, and promethazine may be more effective and less 
sedating (Huppert et al., 2011; McEvoy, 2014). Scopolamine 
is considered the most effective agent for motion sickness. 
However, because of its potent anticholinergic effects, mecli-
zine is preferred (Huppert et al., 2011; McEvoy, 2014).

Patients with severe acute vertigo are often in severe dis-
tress and require immediate sedation. Diazepam, a rapid-
acting benzodiazepine, may be used as an adjunct in this 
setting.

For the management of vestibular disturbances, dipheni-
dol may be the most effective agent; however, because of its 
high propensity for neurotoxicity, it is considered a refrac-
tory agent, and meclizine is preferred (Huppert et al., 2011; 
McEvoy, 2014; Soto & Vega, 2010).

Antivertiginous agents not approved by the FDA include 
promethazine and prochlorperazine. Because these agents 
are less effective than the FDA-approved antivertiginous 
agents and they have a high propensity to cause extrapy-
ramidal adverse effects (e.g., dystonia, akinesia, akathisia), 
they are not recommended for the initial treatment of ver-
tigo. However, when nausea and vomiting are prominent, 
they may be administered solely or adjunctively for their 
potent antiemetic effects (Huppert et al., 2011; Swartz & 
Longwell, 2005).

Although the antivertiginous agents are used to treat 
dizziness and vertigo, they may initiate or exacerbate the 
same. These agents have been associated with paradoxical 
restlessness, irritability, insomnia, euphoria, auditory and 
visual hallucinations, and diplopia. Paradoxical effects are 
most common in children and older patients. Antivertiginous 
agents are CNS depressants and may cause drowsiness, 
lethargy, and hypersomnia. If possible, use of these agents 
should be avoided when operating heavy machinery or a 
motor vehicle. Concomitant administration of other CNS 
depressant agents such as alcohol, barbiturates, benzodiaz-
epines, sedative–hypnotics, and tricyclic antidepressants is 
relatively contraindicated.

The antivertiginous agents possess anticholinergic activ-
ity and are relatively contraindicated in patients with nar-
row closure glaucoma, prostatic hypertrophy, and gastric 
or genitourinary obstruction. Patients should be counseled 
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disease). The antiemetic and antimotion sickness effects of 
meclizine result, in part, from its central antimuscarinic and 
CNS depressant properties. The antivertigo action of mecli-
zine occurs as a result of depressed labyrinth excitability 
and conduction in the vestibular–cerebellar pathways.

DIMENHYDRINATE

Dimenhydrinate is an ethanolamine-derivative antihis-
tamine that contains approximately equimolar concen-
trations of diphenhydramine and chlorotheophyllinate. 
Dimenhydrinate’s pharmacologic effects are primarily 
caused by the diphenhydramine moiety. Dimenhydrinate 
is a CNS depressant with antihistaminic, antiemetic, and 
anticholinergic properties. Dimenhydrinate is indicated 
for the prevention and treatment of nausea, vomiting, 

regarding the signs of anticholinergic toxicity: xerostomia, 
blurred vision, constipation, urinary retention, and mental 
status changes. Concomitant administration of anticholin-
ergic agents such as atropine, hyoscyamine, neuroleptics, 
and tricyclic antidepressants is relatively contraindicated.

MECLIZINE

Meclizine is a piperazine-derivative CNS depressant with 
antihistaminic, antiemetic, anticholinergic, and anti-
spasmodic effects (Huppert et al., 2011; Kastrup, 2014; 
McEvoy, 2014). Meclizine is indicated for the prevention 
and treatment of nausea, vomiting, and dizziness of motion 
sickness. The FDA considers meclizine “possibly effective” 
for the management of vertigo associated with diseases 
affecting the vestibular system (e.g., labyrinthitis, Ménière’s 

DRUG ONSET OF ACTION DOSAGE COMMENTS AVAILABILITY

Acetazolamide Oral: 2 hours 250–1,000 mg PO per day May cause drowsiness and 
confusion

Contraindicated in severe 
hepatic or renal dysfunction

Rx only

4-Aminopyridine Oral: Rapid 10–15 mg PO per day May cause seizures
Contraindicated if CrCl ≤50 

mL/min

Rx only

Betahistine Oral: <1 hour 48–144 mg PO per day May cause headache Approved in Europe; not avail-
able in the United States

Clonazepam Oral: 20–40 min 0.5 mg PO q4–6 hr May cause CNS depression Controlled substance (C-IV)

Carbamazepine Oral: Hours to days 200–600 mg PO per day May cause CNS depression Rx only

Chlorthalidone Oral: 2–6 hours 25–100 mg PO daily May cause electrolyte 
disturbances

Rx only

Cinnarizine Oral: 3–4.5 hours 25–75 mg PO t.i.d.
MDD: 225 mg daily

May cause CNS depression Not available in the United 
States

Diazepam Oral: Rapid
IV: Immediate

2–10 mg PO or IV q4-8h May cause CNS depression 
Decrease dose in hepatic 
impairment

Controlled substance (C-IV)

Gentamicin Intratympanic: Varies; 
effect may be 
observed within 1 
week

Intratympanic instillations 
of 1 mg (10–20 mg/mL) 
at fixed interims of sev-
eral weeks, or single-shot 
injections and follow-up

May cause hearing loss Rx only

Marijuana Oral: Variable
Inhalation: 

Immediate

Standard dosages not 
available

Tolerance & dependence 
associated with chronic 
use

Not legal in United States by 
federal law

Nimodipine Oral: <1 hour 30 mg PO t.i.d. Decreased dosage may be 
required in liver cirrhosis

Rx only

Prochlorperazine Oral: 30–40 minutes
IM: 10–20 minutes
Rectal: 60 minutes

5–10 mg PO or IM q6–8h
25 mg PR q 12 h
5–10 mg IV over 2 min

May cause EPS and sedation Rx only

Promethazine Oral, IM: 20 min 
IV: 5 minutes

12.5–25 mg PO, IM, or PR 
q4–12 h

May cause EPS and sedation Rx only

TABLE 50.5 Non-FDA-Approved Antivertiginous Agents

CNS, central nervous system; CrCl, creatinine clearance; EPS, extrapyramidal symptoms; IM, intramuscular; PO, oral; PR, per rectum.
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the disease process has begun to subside. Vestibular exer-
cises may be initiated twice daily for several minutes and 
increased gradually and as often as tolerated. Vestibular 
exercises often cause dizziness, but because it is a necessary 
sensation for effective compensation, the use of antivertigi-
nous agents should be avoided. In addition, compensation is 
accelerated by CNS stimulant drugs and slowed by sedative 
drugs, reaffirming the need to avoid antivertiginous agents.

 n TEACHING AND SELF-CARE

Special care to make the home environment as accident-proof 
as possible for the patient with dizziness, vertigo, or ataxia 
is a priority. Throw rugs, furniture with sharp edges, and 
stairs without a reinforced handrail are potential sources of 
danger. The environment is also important to assess when 
the patient is traveling, as well as when hospitalized.

Patients with dizziness, vertigo, or ataxia should keep 
with them at all times a list of the medications they take. If 
they see a provider with another concern, this can eliminate 
possible drug interaction problems.

 n COMMUNITY RESOURCES

Patients and their families can obtain information from 
local medical centers concerning their problems with diz-
ziness, vertigo, and ataxia. The following are regional or 
national resources:

 n The Vestibular Disorders Association (VEDA); 
http:vestibular.org/resources-professionals

 n Johns Hopkins University, Research and Training 
Center for Hearing and Balance; http://web1 
.johnshopkins.edu/chb/

 n House Ear Institute; www.hei.org/hei/balance.htm
 n The EAR Foundation, 1817 Patterson St., Nashville, 
TN 37203-2110 (615-284-7807)

 n Vestibular Disorders Association, P.O. Box 4467, 
Portland, OR 97208-4467 (800-837-8428)

 n National Institute of Neurological Disorders and 
Stroke, 31 Center Drive, MSC 2540, Building #31, 
Room 8A-06, Bethesda, MD 20892–2540 (301-496-
5751, 800-352-9424), Fax: 301-402-2186

and vertigo from motion sickness (Huppert et al., 2011). 
Dimenhydrinate may be used for the management of vertigo 
associated with diseases affecting the vestibular system (e.g., 
Ménière’s disease).

Dimenhydrinate has been associated with photosensi-
tivity reactions. Patients should be counseled to wear pro-
tective clothing, use sunblock with a sun protection factor 
(SPF) of at least 15, and avoid artificial sunlamps while 
using this agent. Dramamine chewable tablets, a brand of 
dimenhydrinate, contain the dye tartrazine (FD&C yellow 
No. 5), which may cause anaphylactic reactions. Patients 
with a history of asthma or aspirin sensitivity are most 
likely to be at risk for a tartrazine reaction. Moreover, the 
chewable tablets contain aspartame (NutraSweet) that is 
metabolized in the gastrointestinal tract to phenylalanine. 
Phenylketonurics who must restrict their phenylalanine 
intake should avoid this product.

DIPHENIDOL

Diphenidol is a refractory antiemetic that is structur-
ally unrelated to the antihistamines or phenothiazines. 
Diphenidol exerts its antivertigo effects via conduction inhi-
bition of the vestibular pathways. It exerts its antiemetic 
effect via inhibition of the CTZ. Diphenidol is indicated 
for the control of nausea and vomiting associated with sur-
gery, malignant neoplasm antineoplastic chemotherapy, 
radiation sickness, infectious diseases, and labyrinthine dis-
turbances. Diphenidol is also used in the management of 
labyrinthine vertigo-associated nausea and vomiting in con-
ditions such as Ménière’s disease and labyrinthitis (Kastrup, 
2014; McEvoy, 2014; Soto & Vega, 2010).

Diphenidol is considered a refractory agent because of 
its high propensity for mental status changes, particularly 
hallucinations, disorientation, and confusion. The risk of 
auditory and visual hallucinations is at least 1 in 350. The 
reaction onset usually occurs 3 days after starting the drug, 
and symptoms dissipate within 3 days after discontinuation. 
Because of diphenidol’s neurotoxicity profile, its use is gen-
erally limited to hospitalized patients or those with compa-
rable continuous professional supervision. Diphenidol has 
weak anticholinergic properties; nevertheless, relative con-
traindications are similar to those for meclizine and dimen-
hydrinate. Diphenidol contains tartrazine and should be 
avoided in tartrazine-sensitive patients.

Vestibular Rehabilitation

Permanent vestibular damage results in an initial state of 
imbalance, presenting as acute vertigo. The patient will 
gradually adapt to the imbalance through a process called 
compensation. Compensation requires intact vision, depth 
perception, sensation in the lower extremities, and normal 
proprioception. Generally, vestibular compensation requires 
3 to 6 months. Vestibular compensation can be maximized 
by initiating exercises as soon as possible after the vestibu-
lar lesion. Vestibular exercises should commence as soon 
as the acute stage of nausea and vomiting is complete and 

EDITOR’S NOTE

COMPLEMENTARY APPROACHEs

A general discussion of complementary approaches can 
be found in Chapter 3. The following, though not an 
exhaustive list, are some complementary approaches 
being used for this condition. Providers need to assess 
for the use of complementary approaches as part of 

http://web1.johnshopkins.edu/chb/
http://www.hei.org/hei/balance.htm
http://web1.johnshopkins.edu/chb/
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the patient’s history, as they may affect conventional 
therapies, and patients may not volunteer this infor-
mation unless specifically asked. Efficacy of many 
complementary approaches is not as well documented 
as that of conventional therapies. Providers need to 
read the literature before suggesting this complemen-
tary approach.

 n Aromatherapy
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H  eadache is a challenging symptom for both patients and 
providers. Etiologies are varied and include idiopathic and 
specifi c conditions, with prognoses ranging from benign to 
l ife threatening. Furthermore, depending on the nature of 
the h   eadache syndrome, the impact on the patient and on 
society may be minimal o r major. Nearly 45 million people 
suffer from chronic h  eadaches, and h   eadache is a common 
cause for primary c  are visits (Kunkel, 2010). According to 
the W orld H ealth Organization, migraine h  eadaches are the 
19th most common d isease causing d isability worldwide. 
Thus, it is important to recognize serious secondary causes 
of h   eadache and manage the benign yet potentially disabling 
primary h  eadaches.

The p rimary h   eadache syndromes are those h  eadaches 
that are considered idiopathic, including migraine, t  ension-
type h   eadache (TTH), and c  luster h  eadache. Secondary 
h   eadache syndromes usually can be found to have a treatable 
cause, which will result in “cure” of the h  eadache. These 
h  eadaches may be caused by a wide variety of conditions, 
from the relatively rare brain tumor and subarachnoid hem-
orrhage to the more common and benign systemic viral syn-
dromes. Diagnostic classifi cations of h  eadaches are discussed 
in this chapter, using the updated and revised version of the 
I nternational H   eadache Society (I   HS) criteria (I  nternational 
H   eadache Society, 2004). As per the I   HS, h  eadaches are 
divided into two categories: primary and secondary.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

The symptom of h   eadache arises when p ain is referred to 
t he surface of the head from either i ntra-  or e xtracranial 
sources. Although the anatomy and p athophysiology of all 
h   eadache syndromes have not been fully elucidated, certain 
structures and contributing p hysiology are understood and 
aid the provider in both diagnosis and treatment.

Anatomic Sources for H   eadache

Intracranial structures that are i mplicated in some h  eadaches 
include the p eriosteum, the d ura at the base of the skull, the 
venous sinuses, the anterior and middle m eningeal arte ries, 

and the upper cervical nerves and cranial nerves V, V  II, I  X, 
and X. Pain from intracranial sources above the t entorium is 
usually referred via cranial nerve V to the frontal, orbital, and 
temporal regions. Pain originating below the t entorium and in 
the posterior f ossa is typically transmitted via the facial, g los-
sopharyngeal, and v agus nerves and the upper cervical nerves 
to the ear, nose, throat, and o cciput. The brain parenchyma 
and bony skull themselves are almost completely insensitive 
to p ain, as are certain cranial nerves (I, I  I, and V  III).

E xtracranial structures that can give rise to h   eadache 
include the skin, fascia, muscles, e xtracranial vasculature, 
ears, nasal mucosa, eyes, teeth, and cervical spine ( G  oroll, 
M ay, & M ulley, 1995); pain referred from these structures 
usually directly overlies the structure.

P athophysiological Mechanisms

Several types of stimuli affect these structures and become 
detected as p ain. Dilatation of i ntra- and e xtracranial vas-
culature occurs in migraine, giant-cell a rteritis, malignant 
hypertension, e  clampsia, transient ischemic attacks, a rte-
riovenous malformation, and alcohol o r drug withdrawal. 
Contraction o r tension of cranial and cervical muscles is 
implicated in TTH, t emporomandibular joint dysfunction, 
and head o r neck trauma.

Distention, stretching, o r displacement of the d ura 
o r cranial nerves may be associated with an increase o r 
decrease in intracranial pressure, mass lesions, o r mass 
effect from bleeding. Infl ammation of the m eninges, as in 
meningitis o r m eningoencephalitis, o r of cranial o r spinal 
nerves, as in trigeminal neuralgia, mass lesions, and cervi-
cal r adiculopathy, also can cause h  eadache. I ritis and a ngle-
closure glaucoma may yield h   eadache along the trigeminal 
nerve (cranial nerve V, fi rst division), in addition to eye p ain 
( W  yngaarden, S mith, & B ennett, 1992).

The known p athophysiology of the p rimary h   eadache 
syndromes reveals complex n eurohormonal and n euro-
chemical contributors. Migraine, for example, involves both 
vascular and neurologic factors. Vascular changes include 
constriction of branches of the carotid artery, causing the 
p rodromal symptoms, followed by arterial dilation, causing 
the p ain, and ending with arterial wall edema, which acc ounts 
for the sometimes protracted p ain. However, regional blood 
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times more likely to suffer than women (Kunkel, 2010). The 
predominance of headaches not only causes poor quality of 
life among sufferers, but in the working class it also creates 
financial issues due to absences from or poor performance at 
work (Taylor, 2013). Table 51.1 shows typical prevalences 
for the primary headache syndromes.

Among secondary headache syndromes, many of the rela-
tively benign types are highly prevalent. The more serious sec-
ondary headache syndromes are, fortunately, relatively rare.

The lifetime prevalence for headaches secondary to 
head trauma is 4% and in those who suffer from medica-
tion overuse it is at a low range of 0.7 to 1.7%. While those 
patients who report headaches from an intracranial hem-
orrhage constitute approximately 50% of secondary head-
aches, the lifetime prevalence of headache is much lower in 
this population (Perkins, 1998).

Age

Primary headache syndromes can have their onset at any 
age, but typical patterns are seen. Migraine headaches tend 
to present in the second and third decade. The peak prev-
alence of migraines occurs at approximately 40 years of 
age (Ebell 2006), whereas TTHs peak in the third decade 
for both men and women and decrease slightly with age 
(Bendtsein et al., 2010).

In contrast, vascular and other secondary headaches are 
more prevalent in the elderly, necessitating close attention 
to the presentation, or change in pattern, of headache in the 
elderly.

Gender

Among the primary headache syndromes, migraine and 
TTH disproportionately affect women. The 1-year preva-
lence of migraines is 6% in men and 18% in women. The 
gender differences are further accentuated by age and sub-
type of headache, as shown in Table 51.2.

flow does not explain all aspects of migraine. A neurologic 
component may be mediated by a phenomenon called corti-
cal spreading depression, which decreases the excitability of 
central neurons to neurochemical transmitters.

Instability of the neurovascular system is seen in patients 
with migraines. This can cause a decrease in available sero-
tonin or other neuroactive substances or at times these 
substances just become less sensitive (Kunkel, 2010). Such 
findings have helped to create new treatments, including 
sumatriptans, a serotonin receptor agonist. Of note, patients 
who currently take selective serotonin reuptake inhibitor 
(SSRI) medication may be predisposed to suffer from severe 
headaches (Beck, 2013).

Hormonal and neurohormonal changes are also thought 
to be involved in some headaches. The hypothalamus is 
more likely to have episodic dysfunction during a cluster 
headache, whereas migraines and tension headaches have 
trigeminal nerve and cranial vessel involvement (Kunkel, 
2010). The preponderance of women migraine sufferers 
after menarche, as well as the variation in migraine occur-
rence for some women taking birth control pills, has long 
implicated estrogens as contributory to migraine.

 n EPIDEMIOLOGY

Epidemiologic surveillance of headache has improved since 
the advent of the IHS classification system because it provides 
specific diagnostic criteria for different headache syndromes. 
However, other methodological differences between stud-
ies remain problematic. Studies using general versus referral 
populations, differing age ranges, self-administered headache 
questionnaires versus structured interviews, and self-reported 
versus provider-reported diagnoses have yielded varying 
interpretations of prevalence and sociodemographic data. 
The use of IHS diagnostic criteria to study general popula-
tions, however, has shown some consistent headache patterns 
between studies and has challenged certain prior concepts.

Prevalence

Primary headaches are a common problem in the United 
States. In the United States, head pain was the fifth most com-
mon complaint reported by patients presenting to the emer-
gency department, and approximately 1.2% of patients seek 
outpatient care for headaches (Smitherman, Burch, Sheikh, & 
Loder, 2013). According to the International Classification of 
Headache Disorders-II (ICHD-II), TTHs are the most com-
mon headache reported, with a lifetime prevalence as high 
as 78%. Approximately 12% of the adult population in the 
United States reports being affected by migraine headaches; 
most of these occur in early adulthood, but they can start 
as early as elementary school age. Migraine headaches are 
more common in women than men (~6% men and ~18% 
females) (Gillmore & Michael, 2011). Cluster headaches are 
the least common primary headache. These affect less than 
1% of the population, with men approximately five to eight 

Source: Bajwa and Sabahat, 2013; Chawla, 2013; Millea, 2002.

TYPE OF HEADACHE 1-YEAR PREVALENCE (%)

Migraine
With aura
Tension type
Episodic and chronic cluster

6–18
4

29–71
<1

TABLE 51.1 Prevalence of Primary Headache Syndromes

Source: Kunkel, 2010; Lipton et al., 2004.

TYPE OF HEADACHE FEMALE : MALE DISTRIBUTION

Migraine (all)
Tension type
Cluster

3:1
5:4
1:8

TABLE 51.2 Gender Differences Among Headache Types
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The IHS classifies headaches according to their unique 
definition or pathological basis (Table 51.3). The IHS system 
then provides a list of diagnostic criteria that characterize 
each headache syndrome by its specific features—its history, 
pattern of recurrence, and known contributing factors.

Clinical use of the IHS system, therefore, relies on the 
ability of the provider to elicit a sound and complete his-
tory. Indeed, because primary headaches have no physical 
markers, the history is the provider’s prime tool for diagno-
sis. The physical examination and laboratory workup are 
used selectively to detect other illnesses or specific treatable 
entities when indicated.

 n HISTORY AND PHYSICAL EXAMINATION

Approximately half of headache sufferers, depending on 
the type of headache, do not seek care or obtain a formal 
diagnosis. Those who do seek care may have already had 
headaches for some time; others come in very early, at the 
first sign of headache. In general, the secondary headache 
syndromes present more acutely or can have more serious 
consequences, whereas the primary headache syndromes 
often have a benign prognosis but can be quite limiting if 
not well diagnosed or treated. It is important to look for 
“red flags” when getting a detailed history from a patient 
with the complaint of headache.

The headache history (Table 51.4) should be used to 
characterize the headache and discern any acute or serious 
features. Unusual symptoms should be assessed: headache 
that flares during coughing, sneezing, or physical exertion 
(including sex); headache described as the “worst ever”; 
ongoing neurologic symptoms and signs during or after 
the headache; seizures or syncope; red eye; and others (see 
“Referral Points and Clinical Warnings” section). Headache 
that awakens the patient from sleep is another feature that 
should alert the provider to possible intracranial mass.

Additional essential elements of the history include:

 n Medications, including all prescribed medications 
and over-the-counter drugs. Some cause headache as 
a direct side effect, such as nitrates and calcium chan-
nel blockers; others contribute to rebound headache, 
such as analgesics containing caffeine or ergotamine.

 n Substance use, including any recent use of alcohol 
or other substances that cause acute or withdrawal 
headache.

 n Trauma, acute or distant.
 n Concurrent fever and change in mental status.
 n Family history, especially of migraines.
 n Nutritional and occupational histories.
 n Recent stressors or symptoms of anxiety and 
depression.

 n Personal medical history of hypertension, chronic 
lung diseases, diabetes, and other chronic diseases 
that put the patient at risk for metabolic or medica-
tion-induced headaches.

The physical examination is used to find any second-
ary causes of headache and to screen for warning signs of 

Cultural Factors

Headache, with its major symptom being pain, is subject 
to cultural differences in patient experience, meaning, and 
outcomes. There is a higher prevalence of migraineurs 
among Whites compared to African Americans and Asian 
Americans (Chawla, 2013).

Socioeconomic Factors

Studies on relationship between headaches and socio-
economic status have been done. But show inconsistent 
findings. One study showed that women with lower socio-
economic status (SES) reported an increase in all headaches, 
with migraines being the most common (Winters et al., 
2012). The SES factors considered were occupation, income, 
and education. In the United States, studies have shown an 
inverse relationship between level of education and house-
hold income and migraine headaches. This relationship has 
not been found on an international level (Chawla, 2013)

In terms of socioeconomic impact, migraine headaches 
contributed economic loss of more than $13 billion per year 
(Chawla, 2013). According to the America Migraine Study, 
headaches lead to bed rest for those suffering them, with men 
averaging 3.8 days and women 5.6 days (Chawla, 2013).

 n DIAGNOSTIC CRITERIA

In 2004, the IHS updated and revised Classification and 
Diagnostic Criteria for Headache Disorders, Cranial 
Neuralgias, and Facial Pain (ICHD-II) in an effort to facili-
tate headache research and to improve clinical care. Although 
diagnostic criteria for headache had been established before, 
the IHS classifications and criteria are the current standards 
because of their comprehensive and organized approach, per-
mitting more precise diagnoses of the symptom of headache.

HA, headache; TTH, tension-type headache.
Source: Adapted from the International Headache Society, 2004.

  1. Migraines
  2. TTH
  3. Cluster HA and other trigeminal autonomic cephalaphagias
  4. HA attributed to psychiatric disorder
  5. HA associated with head or neck trauma
  6. HA associated with cranial or cervical vascular disorders
  7. HA associated with nonvascular intracranial disorder
  8. HA associated with substances or their withdrawal
  9. Medication overuse headache
 10. HA attributed to infection
 11. HA associated with homeostasis disorders
 12.  HA or facial pain associated with disorder of facial or cranial 

structures
 13. Cranial neuralgias and central causes of facial pain
 14. HA not classifiable

TABLE 51.3 Classification of Headaches
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include excess or lack of sleep, irregular eating habits, and 
certain foods or food additives. Women may find that head-
aches occur with menstrual periods. The so-called men-
strual migraine commonly arises during the few days before 
the onset of menses and resolves at menstruation.

Some patients also notice premonitory symptoms 1 to 2 
days before the headache, which can include hyper- or hypo-
activity, depression, cravings, and repetitive yawning. Such 
symptoms are distinct from a true aura. Migraines with aura 
are further characterized by typical neurologic symptoms 
shortly preceding the headache: visual scotomata (flashing 
lights), visual field defects (hemianopsia, quadrantopsia), 
fortification scintillations (zigzag lines or waves), vertigo, 
and (rarely) aural or olfactory hallucinations. Typically, the 
symptoms of an aura cease soon after the headache begins 
and leave no permanent sequelae.

Migraine variants exist. Occasionally, a patient notes a 
typical aura that is not followed by a headache, considered 
a migraine equivalent. In complicated migraines, the neuro-
logic symptoms or focal deficits of the aura persist through 
the headache and may leave neurologic impairments. 
Other causes for lasting deficits (stroke, intracranial bleeds, 

serious etiologies. A general examination, including a com-
plete neurologic examination, is essential. Fever, abnormal 
mental status, restricted range of motion on neck examina-
tion, hypoxia, purulent nasal discharge, and clicks on jaw 
movements may all point to secondary causes of headache. 
Warning signs of neurologic compromise include persistent 
visual field defects, focal weakness or sensory loss, seizures, 
orbital bruits, change in mental status (confusion, drowsi-
ness), asymmetrical pupillary response, and papilledema. 
Any unusual finding on the history or physical examina-
tion should prompt the provider to consider a more sophis-
ticated workup, which may include immediate consultation 
with a neurologist or infectious disease specialist or referral 
to the emergency department.

Primary Headache Syndromes

MIGRAINE HEADACHES

Both migraine without aura (common migraine, Table 
51.5) and migraine with aura (classic migraine, Table 51.6) 
are typically recurrent, unilateral, throbbing, or pulsating 
headaches accompanied by nausea or vomiting, or by pho-
tophobia and phonophobia. They tend to last 4 to 72 hours 
if untreated. The site, intensity, and features can vary from 
headache to headache.

Patients can often identify certain precipitating fac-
tors that seem to trigger the headaches. Common triggers 

Laterality Unilateral, bilateral, “side-locked” (recur-
rence on same side always)

Location Site of pain on cranium, generalized vs. 
focal

Quality Throbbing/pulsating, achy, burning, band-
like, stabbing, pressure-like

Severity Graded from 0 (no pain) to 10 (extreme 
pain, worst ever)

Frequency number of headaches in specified time frame

Triggers Foods, food additives, medications, sleep 
patterns, stress, specific activities, sex, 
chemical exposures

Timing Patterns related to work, activities, sleep, or 
menstrual cycle

Prodromal changes Change in sleep or appetite, moodiness, 
yawning, hyperactivity, hypoactivity

Aura symptoms Blurred vision, scotomata or fortifications, 
hemianopsia or quadrantanopsia, audi-
tory or olfactory hallucinations, weakness

Worsening factors Light or noise exposure, physical activity, 
Valsalva maneuver

Relieving factors Medications, massage, exercise, sleep, or rest

TABLE 51.4 Key Elements of the Headache History

Headache attack lasts 4 to 72 hours (untreated or unsuccessfully 
treated).

At least two of the following characteristics:

1. Unilateral location
2. Pulsating quality
3.  Moderate or severe intensity (inhibits or prohibits activities of 

daily living)
4. Aggravation by walking stairs or similar routine physical activity

During headache, at least one of the following:

1. nausea or vomiting
2. Photophobia and phonophobia 

At least five attacks fulfilling these criteria
no evidence of organic disease OR, if comorbid, no temporal relation

TABLE 51.5  Migraine Without Aura, Diagnostic Criteria

Source: Adapted from the International Headache Society, 2004.

a See also Table 51.5.
Source: Adapted from the International Headache Society, 2004.

At least three of the following characteristics:

1.  One or more fully reversible aura symptoms (visual and sensory); 
negative (loss of vision, numbness) and/or positive features (flick-
ering lights, pins and needles)

2.  At least one aura symptom develops gradually over >5 minutes 
OR 2 or more symptoms occur in succession

3.  no aura symptoms last more than 60 minutes. if >1 aura symp-
tom is present, accepted duration is proportionally increased

4.  Headache begins before, concurrent with, or follows aura within 
60 minutes

no evidence of organic disease OR, if comorbid, no temporal relation

TABLE 51.6 Migraine With Aura, Diagnostic Criteriaa 
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on history, such as anhedonia, sleep disturbance, eating disor-
der, difficulty with concentration, and so forth.

Many studies have now shown an association between 
depression and other psychiatric illness with different types 
of headaches. Anxiety, lack of sleep, and depression have 
been found to be common triggers for both TTH and 
migraine headache, with the latter more commonly linked 
with migraines (Beck, 2013).

CLUSTER HEADACHES

Cluster headache, which is rare, should be recognized by the 
primary care provider because the syndrome is often easily 
diagnosed and is highly treatable. The headache is strictly 
unilateral, intense, ocular or temporal, and relatively short 
(15 to 180 minutes) but recurrent, usually several times each 
day, and must include at least one ocular or nasal symptom. 
The headache may come at a highly predictable time of the 
day, every day. Ocular symptoms may include lacrima-
tion, miosis, ptosis, conjunctival injection, or eyelid edema. 
Nasal congestion or frank rhinorrhea on the affected side 
may occur, as can forehead and facial sweating. The head-
aches are clustered in series over weeks or months, often 
occurring in the spring or fall, but with remission periods 
between clusters. Alcohol ingestion may trigger the head-
aches once a cluster has begun.

Secondary Headache Syndromes

SUBDURAL HEMATOMA

The section “Referral Points and Clinical Warnings” dis-
cusses classic findings related to many urgent and serious, 
although mostly rare, causes of secondary headache syn-
dromes. Of the mass lesions, subdural hematoma may have 
a particularly subtle presentation, especially in the elderly or 
alcoholic patient. Antecedent trauma may have been rela-
tively mild in the elderly person or forgotten by the alcohol-
abusing patient. The headache may overlie the site of the 
hematoma as it forms or be more generalized and bandlike. 
Neurologic symptoms and signs will present gradually.

TUMORS

Other mass lesions include primary brain tumors and meta-
static tumors from other primary cancers. Headaches are a 
common symptom occurring in approximately 50% of patients 
with brain tumors (Bajwa & Sabahat, 2013). The headache is 
“side-locked” (without variation in its location) and can cause 
nausea and vomiting in 40% of patients. Approximately 32% 
of patients also report worsening of headache when bending 
forward (Bajwa & Sabahat, 2013). Activities that involve a 
Valsalva maneuver worsen the headache, as do sudden posi-
tion changes. The patient reports being awakened at night by 
the headache. Mental status changes and neurologic symp-
toms and signs present gradually. Infections that cause mass 
lesions (e.g., toxoplasmosis) or abscesses (e.g., tuberculosis) 
are typically accompanied by fever. Pseudotumor cerebri can 
present like a mass lesion.

vascular malformations, or brain tumors) must be excluded 
before this migraine variant is diagnosed. Ophthalmoplegic, 
hemiplegic, and basilar artery migraines are rarer forms with 
more unusual focal neurologic symptoms and signs such 
as ocular palsies, persistent weakness or sensory losses, or 
symptoms suggestive of basilar artery involvement (vertigo, 
ataxia, tinnitus, diplopia, and disturbed consciousness).

TENSION HEADACHES

TTHs can be frequent episodic, infrequent episodic, or 
chronic (Table 51.7). The typical TTH is a bilateral, dull, 
bandlike, or pressing pain of mild to moderate intensity 
that lasts from minutes to days. The pain gradually builds 
with time. Routine physical activity should not make it 
worse, but noise or light exposure may exacerbate the pain. 
Frank nausea is typically absent, although the patient may 
be anorexic. Actual muscular tension (e.g., cervical muscle 
spasm) may or may not be present.

Recognizing and carefully treating both migraine and 
episodic TTH is critical to interceding in the development of 
chronic TTH. The patient with chronic TTH may have origi-
nally had periodic headaches but a chronic, daily pattern has 
evolved due to medication overuse. Medication overuse, espe-
cially of analgesics containing caffeine, ergot, and barbiturates, 
can lead to withdrawal and cyclic headaches. Careful diagnosis 
and proper use of prescription medications will help to prevent 
analgesic rebound headaches; treatment may be complicated 
and can require consultation with a headache specialist.

Careful evaluation for mood disorders (most commonly 
depression) is also indicated for patients with chronic, daily 
headaches; in these cases, the headache is a somatic component 
of the depression. The symptom of headache may precede or 
even mask the psychiatric diagnosis. Such patients often awake 
with headache and have other indicators for psychiatric illness 

1.  At least 10 episodes fulfilling criteria (<1 d/month → episodic 
infrequent, 1–14 d/month for 3 months → episodic infrequent)

2. Headache lasting from 30 min to 7 days
A. At least 2 of the following characteristics:
 1. Pressing/tightening (nonpulsating) quality
 2.  Mild or moderate intensity (may inhibit but does not  

prohibit activities of daily living)
 3. Bilateral location
 4.  no aggravation by walking stairs or similar routine physical 

activity
B. Both of the following:
 1. no nausea or vomiting. Anorexia may occur.
 2. Phonophobia OR photophobia OR neither but not both

no evidence of organic disease OR, if comorbid, no temporal relation
>15 d/month for more than 3 months → chronic
Same as “A” above

And both of the following:
 1. no more than one of photophobia, phonophobia, or mild nausea
 2. neither moderate nor severe nausea or vomiting

TABLE 51.7 Tension-Type Headache, Diagnostic Criteria

Source: Adapted from the International Headache Society, 2004.
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detection of an elevated erythrocyte sedimentation rate and 
characteristic pathology on temporal artery biopsy, is criti-
cal. Prednisone, starting at 40 to 60 mg/d and tapering to 
the lowest possible maintenance dose, reduces and controls 
inflammation.

Gender-based prevalence of the various headache types 
was noted in the section on epidemiology.

Nutritional Considerations

Regular meals and adequate fluid intake are an important 
part of preventing certain headache syndromes. Fasting, diet-
ing, and skipping meals can all cause hypoglycemia, which 
has been found to precipitate migraines. Dehydration, either 
from poor fluid intake or from febrile illness, may be the 
source of headache in some patients. Excessive intake of alco-
hol and caffeine or withdrawal from these substances is an 
important source of headaches that should not be overlooked.

There are also many substances in food that are known 
to produce headache in those sensitive to them when 
ingested even in small amounts (Table 51.8). Other foods 
that have been reported to trigger headaches include cham-
pagne, vinegar, nuts and peanut butter, yogurt, buttermilk, 
sour cream and other fermented foods, shellfish, citric acid, 
beans, garlic and onions, sugar, and freshly baked yeast 
products (Ebell, 2006). A thorough nutritional assessment 
is essential to the evaluation of headache in primary care.

Occupational Considerations

Many occupations pose an increased risk for headache. In 
the nonindustrial office setting, headaches are often associ-
ated with poor indoor air quality in buildings with insuf-
ficient ventilation. Industrial and other high-risk settings 
for occupational headaches include, but are not limited 
to, construction, firefighting, and chemical production. 
Flickering lights, strong lights, and odors can also trigger 
migraines. It is important to take all factors into account 
when evaluating a possible occupational trigger. Any 
major job change, including changes in schedule, sleeping 
patterns, and overall physical activity, may precipitate a 
migraine (Table 51.9).

SUBARACHNOID HEMORRHAGE

The “sentinel headache” is the sudden, unusual headache 
that may precede or herald serious conditions such as stroke 
or subarachnoid hemorrhage from a ruptured arteriovenous 
malformation or aneurysm. In subarachnoid hemorrhage, 
patients may report the “worst headache” of their lives or 
a “thunderclap” headache. A CT scan followed by lumbar 
puncture (if the scan is negative) is indicated when there is 
strong clinical suspicion based on the history.

OTHER SECONDARY HEADACHES

Headache associated with noncranial infections, such as 
influenza and other systemic viral syndromes, should also 
be identifiable based on the history of the illness and sup-
portive findings on the physical examination. Meningitis 
and encephalitis have varied infectious etiologies; outcomes 
depend on the rapidity of diagnosis and treatment. Headache 
related to concussion can be either acute, immediately after 
trauma, or more persistent, as in postconcussive syndrome.

Acute sinusitis may be accompanied by a dull frontal or 
maxillary headache that typically worsens with bending over 
and is accompanied by purulent nasal discharge. Headaches 
may also be a symptom in some collagen vascular diseases, 
such as systemic lupus erythematosus. Headaches due to 
disorders of homeostasis (e.g., hypertension and hypoxia) 
and headaches due to psychiatric disorders have been rec-
ognized as causes of headaches in the revised IHS criteria 
(Olesen & Steiner 2004).

Age and Gender Considerations

The onset of headaches or a change in headache pattern in 
those older than 50 years deserve special consideration. Most 
of the primary headaches present at a younger age and show 
established recognizable patterns. Serious intracranial con-
ditions and some of their contributing comorbidities (such 
as hypertension) increase with aging; thus, headache in a 
patient older than 50 years generally warrants a particularly 
careful history and physical examination. Diagnostic testing 
is generally more frequently indicated in the older patient.

One subtype of headache clearly is more common in the 
older patient: giant cell, or temporal, arteritis. The headache 
can be quite variable but classically is unilateral, throbbing 
(but evolving into a dull ache), and temporal. Intermittent 
jaw claudication occurs in about half of patients. Temporary 
visual disturbances may occur, such as blurring, diplopia, or 
amaurosis fugax (transient unilateral blindness, classically 
described as “a shade being pulled down” in the patient’s 
field of vision). Scalp tenderness may be noted by the patient 
when combing the hair. On examination, some patients 
have a palpable temporal artery, which may be nodular or 
tender. Fever occurs in about 25% of patients. There may 
be evidence of more diffuse arteritis on the general exami-
nation. Polymyalgia rheumatica is a common comorbidity.

A major complication of temporal arteritis, inflam-
mation of the ophthalmic or retinal artery, can lead to 
blindness. Prompt diagnosis of this type of headache, via MSG, monosodium glutamate.

SUBSTANCE FOUND IN

Tyramine Aged cheese, red wine, chocolate

Phenylalanine or 
aspartame

Artificial sweetener

nitrites Food preservatives, hot dogs, luncheon meats

Sulfites Food preservatives, red wine

MSG Chinese food, commercial flavor enhancers

Caffeine Coffee, tea, chocolate, certain sodas

TABLE 51.8
Substances in Foods That May Contribute  
to Headache
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puncture with opening pressure, chemistries, cell count, 
and cultures are needed. Cultures may have to include 
bacteria, viruses, mycobacteria, and more unusual organ-
isms (e.g., fungi), depending on the patient’s risk factors. 
Latex agglutination, India ink, and titers for syphilis or 
other organisms should be considered. If a subarachnoid 
bleed is suspected, the lumbar puncture will be confirma-
tory, although it should be done after a CT scan (to rule 
out mass lesion). When temporal arteritis is suspected, an 
elevated erythrocyte sedimentation rate (greater than 80 in 
all but 1% to 2% of patients) will support the diagnosis; 
temporal artery biopsy can confirm the diagnosis. To detect 
significant headache-causing metabolic abnormalities, a 
glucose tolerance test (to rule out hypoglycemia) or arterial 
blood gas analysis (to rule out hypoxia or hypercapnia) is 
indicated on rare occasions.

Radiologic Studies

The need for radiologic studies should be carefully 
reviewed for each patient. The vast majority of patients 
will not need x-rays, CT scans, or MRI; the latter two tests, 
because of their cost and unnecessary radiation to patients, 
should be ordered only if an intracranial mass, vascular 
lesion, or bleed is strongly suspected based on the history 
and physical examination. With this in mind, only 2% of 
CT scans will reveal abnormalities potentially causing the 
patient’s headache (You et al., 2011). A CT scan should 
be considered in the following circumstances (Gilmore & 
Michael, 2011):

 n When there is an unexplained abnormal finding on 
neurologic examination

 n If there are atypical headache features or headaches 
that do not fulfill the strict definition of a primary 
headache disorder

 n When there is a change in the characteristics, fre-
quency, or severity of headaches in a person with 
known migraines

 n When headaches are refractory to proper treatment
 n If headaches are accompanied by focal neurologic 
symptoms or signs, especially seizure or papilledema

 n If headaches are associated with a systemic illness, 
including fever, or personality change

 n It the headache is worsened by the Valsalva maneuver 
(sneeze, cough, bowel movement, physical exertion, 
and sex)

 n When headaches begin after age 50 years
 n If headaches persistently localize to one location 
(side-locked headaches)

 n If there is an orbital bruit

Although MR imaging is more sensitive than CT imag-
ing, its use is limited in the setting of chronic or recur-
rent headache without neurological findings. The major 
positive outcome derived from MR imaging in headache 
patients is identification of a treatable lesion, which may 
improve the quality of life or survival rate. According 
to the data of previous and current studies, the impor-
tant abnormalities include brain tumor, hydrocephalus, 

 n DIAGNOSTIC STUDIES

Most headaches are primary headaches, where the headache 
itself is the disorder. In these cases, no disease process exists and 
no abnormalities are found on any diagnostic tests (Goadsby, 
2004). The secondary syndromes do have associated abnor-
malities on laboratory, radiologic, or biopsy testing that can be 
helpful in clarifying the source of the headache. The provider’s 
main task is to distinguish when such studies are warranted and 
to use them in an efficacious manner. No particular diagnostic 
study is considered routine for headache workup. One particu-
lar test used for the workup of some headaches, the lumbar 
puncture, is in itself associated with headache. The “post-LP 
headache,” which usually occurs in 12 to 24 hours after the 
procedure, occurs because of a slow leak of cerebrospinal fluid. 
This headache is often exacerbated when the patient remains 
upright. Advising patients to lie down immediately after the 
procedure may prevent this occurrence.

Laboratory Testing

Most patients with headache have normal or unrelated basic 
hematology and chemistry laboratory findings. The white 
cell count and differential are helpful if meningitis (high 
white count, left shift if bacterial) or viral syndrome (mod-
erately elevated white count, lymphocytosis) is suspected. 
For patients with HIV, the white count and CD4 count will 
help to indicate risk for opportunistic infections that might 
cause meningitis (e.g., Cryptococcus).

The provider will need more focused laboratory testing 
in certain circumstances. If meningitis is suspected, lumbar 

EXPOSURE TYPE OF JOB OR JOB SETTING

Chemical Exposure

Carbon monoxide Truck/cab driver, mechanics, 
construction crews

Heavy metals Battery factory and firing-range 
workers 

irritant gases (e.g., ammo-
nia, methylene chloride)

Painters, chemical plant workers, 
housekeepers

Physical Agents

Temperature extremes Firefighters, bakers, foundry 
workers 

noise Construction crews, firing-range 
workers/users

Vibration Construction crews, firing-range 
workers/users

Muscle strain Secretaries, data-entry clerks, 
construction crews

TABLE 51.9 Occupational Risk Factors for Headache
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exposure to chemical fumes, and protective gear for noise 
and inhalants.

Therapeutic Interventions

A comprehensive approach to the patient with recurrent 
or chronic headache includes both preventive and abortive 
measures, which must be individually tailored. General 
strategies for care of most of the primary headaches 
include encouraging adequate nutrition and rest, avoid-
ance of known triggers, regular exercise, proper posture, 
and relaxation. The most frequently reported triggers for 
TTH, are mental and physical stress, irregular or inap-
propriate meals, high intake of coffee and other bever-
ages containing caffeine, dehydration, and sleep disorders. 
Electromyography biofeedback, with the goal of helping 
the patient to recognize and control muscle tension by pro-
viding continuous feedback about muscle activity, has had 
a documented effect in treating TTH. Physical therapy, 
the true effectiveness of which is unknown, includes the 
improvement of posture, massage, spinal manipulation, 
oromandibular treatment, exercise programs, ultrasound, 
and electrical stimulation (Bendtsen et al., 2010). For 
patients with cluster headaches, avoidance of alcohol dur-
ing a cluster period is helpful.

Further nonmedication treatment for headaches, 
such as topical cold or heat applications, rest or sleep 
in a dark quiet room, and relaxation techniques, should 
be attempted with all drug regimens. Alternative and 
complementary therapies are discussed in the following 
sections.

Before initiating a medication, the provider should find 
out what the patient may have already tried. The medi-
cation history should include prescribed as well as over-
the-counter agents, the sequence of agents attempted, and 
the relative success of each agent. The provider must also 
evaluate whether abortive or prophylactic medications 
or both are warranted, usually based on the frequency 
of the headaches and the degree of functional limitations 
the patient is having. Any new medication choice must, 
of course, be reviewed for contraindications, precautions, 
and drug interactions with other headache medications or 
medications for other conditions. A headache diary com-
pleted for at least 4 weeks with a severity scale can be 
useful for initial diagnosis and for tracking therapeutic 
response. It is wise to prepare the patient for a certain 
amount of trial and error in identification of the most suc-
cessful regimen.

 n ABORTIVE THERAPY

For abortive agents (Table 51.10), the earlier the treatment 
is initiated at the onset of headache, the more likely it is to 
be effective. Many migraineurs can recognize actual early 
warning signs of impending headache, based on premoni-
tory symptoms or true prodromal symptoms in those with 

arteriovenous malformations, and subdural hematoma 
(Tsushima & Endo, 2005). Simple cervical x-rays may be 
indicated for some patients, depending on the trauma or 
injury history and any focal cervical impingement findings 
on the physical examination. When sinusitis is suspected 
and is not responding to antibiotics, consider a CT scan of 
the sinuses, particularly in high-risk patients such as those 
with HIV.

Other Studies

The need for biopsy of brain masses discovered on CT scan 
or MRI will depend on whether there is a known primary 
cancer and the likelihood of that primary to metastasize to 
the brain. An electroencephalogram may be indicated for 
headaches presenting with seizure, especially if the CT scan 
fails to reveal a source.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Prevention

Primary prevention of headaches such as migraine is elusive. 
Even though family histories usually reveal that a number 
of patients with migraine with aura have first-degree rela-
tives with epilepsy, there is no actual prophylactic task or 
early diagnostic test for unaffected relatives (Winawer & 
Connors, 2013). Similarly, structural or metabolic causes of 
headache may not have any specific prophylaxis. However, 
although few types of headaches may be considered fully 
preventable, most have risk factors that may be modified 
or recognized early. For example, migraineurs, once their 
triggers are recognized, can strive to avoid them and thus 
prevent some headaches. Headaches related to certain inju-
ries and occupational hazards should be avoidable to a large 
extent.

In the service of education and patient care, the 
American Academy of Neurology (AAN) has led the mul-
tidisciplinary U.S. Headache Consortium to develop an 
evidence-based practice parameter on migraine (www.aan.
com) that would serve as a unified approach to migraine 
diagnosis, treatment, and prevention (Silberstein & 
Rosenberg, 2000).

HEAD INjURY PREvENTION

Bicycle and motorcycle safety helmets are critical to prevent 
head injury and, hence, headache associated with concus-
sion. Review Chapter 3 for discussion of this hazard.

OCCUPATIONAL HAZARDS

Prevention of occupational headaches includes the use of 
glare screens on computer terminals to reduce eyestrain, 
proper ergonomics at workstations to decrease muscle 
strain, good ventilation systems in work sites with significant 

http://www.aan.com
http://www.aan.com
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(A) MIGRAINE HEADACHE

Analgesics/nSAiDs Aspirin (ASA): 325–650 mg q4–6 hr
Acetaminophen: 325–650 mg q4–6 hr
naproxen: 250–500 mg b.i.d.
ibuprofen: 200–800 mg t.i.d.

Analgesic combinations Acetaminophen/ASA/caffeine (Excedrin Migraine): 1–2 tablets q6 hr (max 8 tabs/d)
Acetaminophen/isometheptene/dichlorolphenazone (Midrin): 1–2 capsules q4 hr (max 8 caps/d)

Antiemetics Metoclopramide: 10 mg iV q8 hr
Prochlorperazine: 10 mg iV q8 hr (max 40 mg/day)

Combination triptans/ 
nSAiDs

Sumatriptan/naprosyn: 1 tab, may repeat in 2 hr (max 2 tabs/d)
Dihydroergotamine mesylate: 1 mg SQ at onset, then q1 hr (max 3 mg/day)
intranasal 1 spray each nostril, then q15 min (max 4 sprays/attack, 6 sprays/d, 8 sprays/wk)
iV 0.5–1 mg, then q8 hr (max 3 mg/day)Ergot alkaloids

Serotonin receptor agonist Almotriptan: 6.25–12.5 mg, may be repeated 2 hr later (max 25 mg/d)
Eletriptan: 20–40 mg, may be repeated 2 hr later (max 80 mg/d)
Frovatriptan: 2.5 mg, may be repeated 2 hr later (max 7.5 mg/d)
naratriptan: 1–2.5 mg every 4 hr (max 5 mg/d)
Rizatriptan: 5–10 mg oral disintegrating tablets, may be repeated 2 hr later (max 30 mg/d)
Sumatriptan: 4–6 mg/0.5 mL: 6 mg SC, may repeat in 1 hr (max 2 injections/24 hr)
Sumatriptan tablets: 25–100 mg PO, may be repeated 2 hr later (max 200 mg/day)
Sumatriptan intranasal: 5–20 mg, may be repeated 2 hr later (max 40 mg/d)
Zolmitriptan: oral 2.5–5 mg oral disintegrating tablets, may be repeated 2 hr later (max 10 mg/d)
Zolmitriptan intranasal: 5 mg, may be repeated 2 hr later (max 10 mg/d)

Other effective therapies Dexamethasone: iV 10–25 mg once
Lidocaine intranasal: 0.5 mL/4% topical solution dripped into nostril of affected side over 30 seconds

(B) TENSION-TYPE HEADACHE

Analgesics/nSAiDs Acetaminophen: 1,000 mg
ibuprofen: 200–400 mg
naproxen: 375–550 mg
Caffeine: 64–200 mg added to any of the above is more effective than the analgesic alone

(C) CLUSTER HEADACHE

Oxygen therapy 100% 02 at 12–15 L/min for 15 min

Serotonin receptor agonist Almotriptan: 6.25–12.5 mg, may be repeated 2 hr later (max 25 mg/d)
Eletriptan: 20–40 mg, may be repeated 2 hr later (max 80 mg/d)
Frovatriptan: 2.5 mg, may be repeated 2 hr later (max 7.5 mg/d)
naratriptan: 1–2.5 mg every 4 hr (max 5 mg/d)
Rizatriptan: 5–10 mg oral disintegrating tablets, may be repeated 2 hr later (max 30 mg/d)
Sumatriptan 4–6 mg/0.5 mL: 6 mg SC, may repeat in 1 hr (max 2 injections/24 hr)
Sumatriptan tablets: 25–100 mg PO, may be repeated 2 hr later (max 200 mg/d)
Sumatriptan intranasal: 5–20 mg, may be repeated 2 hr later (max 40 mg/d)
Zolmitriptan oral: 2.5–5 mg oral disintegrating tablets, may be repeated 2 hr later (max 10 mg/d)
Zolmitriptan intranasal: 5 mg, may be repeated 2 hr later (max 10 mg/d)

Lidocaine Lidocaine 4–10%: 1 mL intranasal

Ergot alkaloids Ergotamine 2 mg tabs q 30 min (max dose: 6 mg daily and 10 mg/wk)

Miscellaneous Octreotide: subcutaneous 100 mcg

TABLE 51.10 Abortive Medications

b.i.d., twice daily; t.i.d., thrice daily.

aura. For other headaches, beginning medication appropri-
ately during the first phase of pain will limit the extent of 
the headache.

Choice of therapy will be guided by the type of head-
ache, prior use of typical medications, the patient’s pref-
erence and needs as to route of delivery, and concurrent 
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analgesics (≥15 d/month) by people with migraine or TTH 
risks aggravation of the primary headache and development 
of medication-overuse headache; this is the most common 
cause of a chronic migraine-like syndrome (Olesen & Steiner, 
2004).

The agents in Table 51.11 can be useful for individual-
ized therapy. At least three different acute treatment strat-
egies have been proposed for migraine: step care across 
attacks, step care within attacks, and stratified care. In step 
care across attacks, patients begin with a nonspecific ther-
apy and consult their clinician for escalated treatment if it is 
unsuccessful after several attacks. In step care within attacks, 
patients also start treatment with a nonspecific therapeutic 
option and at a specific point (usually 2 hours, patients reas-
sess their pain and if needed take a migraine-specific medica-
tion. In stratified care, the initial treatment is selected based 

symptoms or problems that may restrict the use of certain 
agents or routes.

Patients with significant nausea or frank vomiting 
during headache will need an injected, inhaled, or rectal 
medication or the addition of antiemetics to their oral 
regimen.

Many different classes of drugs have been used for abor-
tive therapies. As theories of headache pathophysiology have 
changed, so too have the medications. Opioids and barbitu-
rates have the potential for addiction and rebound headache 
and are only recommended for those patients with migraine 
headache resistant to other therapies (Gilmore & Michael, 
2011). Regardless of medication choice, it is imperative to 
limit the frequency of acute symptomatic medication usage. 
It is now well documented that frequent and regular use over 
time of acute antimigraine medication (≥10 d/month) and/or 

ASSOCIATED SYMPTOMS/SIGNS POSSIBLE URGENT OR SERIOUS CAUSES POSSIBLE WORKUPS OR REFERRAL

Exacerbated by exertion (Valsalva maneuver, 
strain, cough, sneeze)

CnS mass lesion, leaking aneurysm, 
increased intracranial pressure, subarach-
noid hemorrhage

CT scan, neurology consult, consider lumbar 
puncture

Altered mental status, confusion, drowsiness Toxic exposure, CnS mass lesion, cerebro-
vascular accident, encephalitis, metabolic 
disorders

Blood work, lumbar puncture, CT scan, neu-
rology consult

Abnormal neurologic signs (pupil/
reflex/extraocular movement inequality, 
papilledema, facial asymmetry)

Cerebrovascular accident, mass lesion CT scan or MRi depending on features, 
neurology consult

Stiff neck/nuchal rigidity and fever Meningitis Lumbar puncture, infectious disease consult
Consult

Onset after age 50 years (in patients with no 
prior Hx)

Mass lesion, leaking aneurysm, temporal 
arteritis

Consider neurology consult

Described as the “worst ever” with a sudden 
onset

Subarachnoid hemorrhage CT scan without contrast, possible lumbar 
puncture, neurology consult

Red eye, eye pain, and dilated pupils Acute angle-closure glaucoma Ophthalmology consult

Headache on rising or orthostatic Decreased cerebrospinal fluid Lumbar puncture (likely a diagnosis of 
exclusion)

Seizures Mass lesion, toxic exposure Electroencephalogram, CT scan, neurology 
consult

Pulsatile temporal artery,  jaw claudication, 
scalp tenderness, elevated erythrocyte 
sedimentation rate

Giant cell (or temporal) arteritis Temporal artery biopsy; vascular surgery and 
neuro-ophthalmology consult

Severe headache in pregnancy  CVA, eclampsia, venous sinus thrombosis CT or MRi of the head without contrast

Worsening-pattern headache Mass lesion, subdural hematoma, medication 
overuse

neuroimaging

new headache in a patient with cancer Metastasis neuroimaging, lumbar puncture

Lyme disease Meningoencephalitis

HiV Opportunistic infection, tumor

TABLE 51.11 Referral Points and Clinical Warnings

CNS, central nervous system; CVA, cerebrovascular accident.
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potential for adverse fetal effects related to migraine-preven-
tion strategies is particularly concerning, and family planning 
should be addressed in these patients (Silberstein et al., 2012).

Other agents have been studied for their role in head-
ache prevention. Butterbur, an herbal medicine, extracted 
from the root of a perennial shrub, has been successful 
for migraine prophylaxis (Holland et al., 2012). The use 
of botulinum toxin injection has proven to be ineffective 
for the prevention of episodic migraine, yet has served to 
treat sufferers of chronic migraine (Naumann et al., 2008). 
Botulinum has also been studied for its use in the prevention 
of TTH but has been found to be ineffective.

 n TEACHING AND SELF-CARE

Any recurrent type of primary headache offers ample 
opportunity for patient education about the illness and 
self-care. The patient should be encouraged to recognize 
triggers and early warning signs of the headaches, to use 

on the patient’s treatment needs. The latter has proven to 
produce better outcomes because it increases the probabil-
ity of selecting appropriate treatment as the first attempt. 
The other approaches may delay treatment with an effective 
medication, delaying pain relief and restoration of normal 
function (Lipton, Stewart, Stone, Láinez, & Sawyer, 2000).

Triptans are effective in 65% to 75% of patients, 
completely or significantly relieving migraine pain and 
associated symptoms within 2 hours of administration. 
Combination with a nonsteroidal anti-inflammatory drug 
(NSAIDs) may actually reduce recurrence of the migraine 
(Kunkel, 2010). It is important to note that all triptans have 
similar effectiveness and tolerability, yet nonresponders to 
one triptan may respond to another. Therefore, it is reason-
able to increase the dose of an individual agent or switch 
to another within the class before determining effectiveness 
(Gilmore & Michael, 2011). In general, a large single dose 
of medication is preferred and more effective than repetitive 
small doses of medication.

 n PROPHYLACTIC THERAPY

The use of prophylactic medications (Table 51.12) should 
be considered for patients who have headaches more than 
twice a week that interfere with their daily living, who have 
failed abortive therapies, or those with uncommon migraine 
conditions such as hemiplegic migraine, basilar migraine, 
migraine with prolonged aura, or migrainous infarction 
(Gilmore & Michael, 2011). Prophylaxis is essential for the 
patient who has already evolved a chronic headache pat-
tern, defined by the IHS as headache that is present for at 
least 15 or more days per month for at least 3 months in the 
absence of drug overuse (Olesen & Steiner, 2004).

The provider should first assess whether the chronic 
headache sufferer is indeed suffering from medication-
overuse headache. These patients need abrupt withdrawal 
of the overused medication, initiation of a preventive med-
ication, and bridge therapy with a long-acting NSAID or 
prednisone (Boes, Black, & Dodick, 2006). In situations of 
barbiturate, opioid, or benzodiazepine overuse, inpatient 
withdrawal with close observation and medical monitor-
ing or gradual drug taper may be warranted, especially if 
the dose and frequency of the agent used were high (Freitag 
et al., 2004).

In general, a prophylactic agent should be tried for 2 to 
3 months before switching to an alternative. Once a success-
ful drug regimen has been found, it is recommended that the 
patient remain on it for 6 months before a trial without it. As 
with the abortive therapies, there are many classes of drugs 
to try. Medications such as the beta-blockers, although often 
effective, must be carefully prescribed in patients older than 60 
years, or those with a history of smoking, asthma, diabetes, or 
other conditions that may be adversely affected by the addition 
of a beta-blocker. Triptan use should be avoided in patients 
who have concurrent uncontrolled hypertension, coronary 
artery disease, and peripheral vascular disease (Kunkel, 2010). 
Because migraine is frequent in women of childbearing age, the QD, each day; QHS, each bedtime (hour of sleep).

(A) MIGRAINE HEADACHE

Beta-adrenergic 
blockers

Propranolol: 40–160 mg daily in 2 
divided doses

Timolol: 20–30 mg daily in 2 divided 
doses

Metoprolol: 100–200 mg daily in 2 
divided doses

Calcium channel 
blockers

Verapamil: 120–240 mg daily in 3 
divided doses

nifedipine: 30–90 mg daily

Antidepressants Amitriptyline: 20–50 mg QHS

Anticonvulsants Valproate: 500–1,500 mg daily

Topiramate: starting dose 25 mg daily; 
max dose 100 mg b.i.d.

(B) TENSION-TYPE HEADACHE

Antidepressants Amitriptyline: 10–12.5 mg QHS (max 
dose: 100–125 mg)

nortriptyline: 10–25 mg QD (max 
dose: 100–125 mg)

(C) CLUSTER HEADACHE

Calcium channel  
blockers

Verapamil: 240 mg QD

Antidepressants Lithium: 20 mg/kg (usually 900–1,200 
mg/d in 3–4 divided doses)

Corticosteroids Prednisone: 60–100 mg QD for 5 days 
followed by taper

TABLE 51.12 Prophylactic Medications
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medications and other therapeutic modalities carefully and 
discriminately, and to seek provider input early when thera-
pies do not seem to work. The provider should educate the 
patient about the benefi ts, proper use, and side effects of 
the medications and other treatments chosen. Using    head-
ache diaries, distributing educational literature, and refer-
ring patients to community resources are integral to helping 
patients toward  self-  care.

 n COMMUNITY RESOURCES

The following organizations provide information about 
treatment options, dispense educational materials, supply a 
list of their physician members, and direct    headache suffer-
ers to support groups in their area.

 n The Na tional He  adache Foundation, 820 N. Orleans, 
Su ite 411, Ch icago, IL   60610 (88 8-NH  F-5552); www
.he  adaches.org

 n American Council for Head    ache Education, 19 
Mant ua Road, Mt R oyal, NJ,   08061 (856-423-
0043); www.achenet.org

 Referral Poi nts and Cli nical Warnings

The majority of head  aches are the result of migraine, 
tension, or o ther benign causes. The diagnosis of any 
primary head   ache requires exclusion of any other 
disorder that might be the cause of the head  ache. 
The examiner must spot “red fl ags” that suggest the 
possibility of secondary head   ache and work them 
up accordingly (Lipt  on, Biga  l, Stei ner, Silb erstein, & 
Oles  en, 2004). The most important step in the primary 
care   setting is to identify emergent situations requir-
ing immediate care  . Table 51.11 presents key points 
and approaches for semi -urgent or u rgent head   ache 
syndromes requiring consultation.

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

A general discussion of complementary approaches can 
be found in Chap ter 3. The following, though not an 
exhaustive list, are some complementary approaches 
being used for this condition. Providers need to assess 
for the use of complementary approaches as part of 
the patient’s hist ory, as they may affect conventional 
therapies, and patients may not volunteer this infor-
mation unless specifi cally asked. Effi cacy of many 
complementary approaches is not as well documented 
as that of conventional therapies. Providers need to 

read the literature before suggesting these complemen-
tary approaches.

 n  Vitamins, minerals, herbs, and supplements
 l Magnesium
 l Peppermint

 n Complementary modalities
 l Acupuncture
 l Aromatherapy
 l Biofeedback
 l Chiropractic
 l Cognitive-behavioral therapy
 l  Massage therapy
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More than 1 million people in the United States are affected 
by Parkinson’s disease (PD; Marras & Tanner, 2004). PD is 
a neurodegenerative disease with no known cause or cure. It 
is essential to recognize that “parkinsonism” refers nonspe-
cifi cally to syndromes of akinetic rigidity. Several different 
kinds of parkinsonism can be mentioned: postencephalic, 
arteriosclerotic, posttraumatic, secondary to medications, 
atrophic encephalopathic, and as part of a wider involve-
ment of the nervous system in olivopontocerebellar atro-
phy and other neurodegenerative diseases. Idiopathic PD is 
the most common form of parkinsonism and is the primary 
focus of this chapter.

James Parkinson’s “An Essay on the Shaking Palsy” 
in 1817 fi rst described features of PD. His accounts of six 
patients were a remarkably accurate assessment of the clini-
cal features of the disease, which now bears his name. PD is 
referred to as a distinct clinicopathologic disorder classically 
defi ned by three cardinal features: resting tremor, rigidity, 
and bradykinesia. Postural instability, often considered a 
fourth cardinal sign, occurs later in the course of the disease 
and is not included in most diagnostic criteria (American 
Medical Directors Association [AMDA] Guidelines, 2010).

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

The primary neurochemical lesion of PD results from the 
defi ciency of dopamine in the basal ganglia. This depletion 
of dopamine causes degeneration of neurons, leading to 
disruption of nerve connections to the thalamus and motor 
cortex. Other monoaminergic systems besides the dopami-
nergic system can be affected in PD. Histochemical studies 
confi rm degeneration of both the noradrenergic locus coe-
ruleus system and the serotonergic raphe nuclear groups. 
The cholinergic system is affected as well, most notably with 
the nucleus basalis of Meynert (Schapira et al., 2006). It is 
estimated that the loss of 70% or greater of substantia nigra 
neurons and a loss of 80% or more of striatal dopamine are 
necessary to have the clinical symptoms of PD. This sug-
gests a longer presymptomatic phase during which selective 
neuronal cell death progresses.

The cause of PD is ultimately unknown. The role of 
genetics in the disease has been debated for many years and 
remains controversial. Studies of monozygotic and dizy-
gotic twins with an index case of PD have been variably 
interpreted and suggest that genetics may not bear a strong 
infl uence on the cause of PD (Hardy, Cai, Cookson, Gwinn-
Hardy, & Singleton, 2006).

However, PET studies have shown that asymptomatic 
twins of parkinsonian patients commonly have abnormali-
ties of striatal dopamine uptake. If these fi ndings are valid, a 
genetic predisposition for PD would be supported. Attempts 
to identify the gene or genes involved in the development of 
PD are in progress. One large family with parkinsonism, the 
Contursi kindred, has been well studied for several years 
(Golbe, Di Iorio, Bonavita, Miller, & Duvoisin, 1990). In 
1996, researchers announced that the region of the chro-
mosome responsible for the genetic transmission of parkin-
sonism in the Contursi family was found, probably with an 
autosomal dominant type of genetic inheritance. However, 
this chromosome area has not been linked to all cases of 
familial PD (Polymeropoulos et al., 1996).

Many researchers have focused their interest on the pos-
sibility that PD may be caused, at least in part, by environ-
mental factors. This fact was supported by the development 
of parkinsonian symptoms in several young people after they 
used an illegal drug (1-methyl-4-phenyl-1,2,3,6-tetrahydro-
pyridine [MPTP]) related to the narcotic meperidine. A sin-
gle dose of this compound can cause selective destruction of 
the nigrostriatal dopaminergic neurons (Langston, Ballard, 
Tetrud, & Irwin, 1983). It is thought that the sequence of 
events involves MPTP successive oxidation by monoamine 
oxidase B (MAO-B) to the dihydropyridinium and pyridin-
ium ion derivatives. The latter compound (1-methyl-4-phe-
nylpyridium; MPP+) is actively and specifi cally accumulated 
in the dopaminergic terminals by the dopamine uptake sys-
tem. It is also accumulated nonspecifi cally by mitochondria 
and acts as a reversible inhibitor of mitochondrial oxida-
tive phosphorylation at the level of NADH dehydrogenase 
(Complex I). It appears that the resultant loss of ATP-
generating capacity, with consequent changes in the ability 
to maintain membrane potentials, calcium ion homeostasis, 
and consequent free radical generation, may be suffi cient 
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of the indirect pathway is that striatal activity would lead 
to disinhibition of the STN, which in turn leads to higher 
activity of the neurons in the basal ganglia output nuclei 
and a stronger inhibition of their targets.

A balance between direct and indirect pathways is cru-
cial for the normal functioning of the basal ganglia-thalamo-
cortical circuits. It is also important to the balance among 
dopamine receptors in each pathway because dopamine has 
opposing effects on the two striatal output pathways—a 
stimulatory effect on the D1 receptor-containing direct path-
way and a suppressory effect on the D2 receptor-containing 
indirect pathway (Groenewegen, 1997).

In PD, loss of dopaminergic cells in the substantia nigra 
leads to striatal dopamine depletion. This depletion results 
in decreased activity of the direct pathway and increased 
activity of the indirect pathway. This ultimately causes a 
reduced thalamic excitation of the motor cortex and loss of 
facilitation of cortically initiated movement. The two stria-
tal output pathways are out of balance and act in the same 
direction. This may explain, at least in part, the hypokinesia 
characteristic of PD. The resting tremor of PD is less readily 
explained by the model but may result from effects on cho-
linergic interneurons in the striatum (Schapira et al., 2006).

 n EPIDEMIOLOGY

PD usually commences in middle or late life and leads to 
progressive disability with time. There are approximately 5 
million people with PD worldwide, depending on the diag-
nostic criteria used (Scherzer et al., 2007). One study com-
pared nondemented elderly people in the same community 
with PD patients and found a two- to fivefold increased risk 
of death. The risk is strongly related to the presence of severe 
extrapyramidal symptoms, especially bradykinesia (Louis, 
Marder, Cote, Tang, & Mayeux, 1997).

There is some discrepancy in the ethnic and sex distri-
bution of PD. Some researchers believe the disease occurs 
more commonly in men than women; others insist it has an 
equal sex distribution. Although the disease occurs in all 
ethnic groups, most reports show that PD is more common 
among Whites than non-Whites. The prevalence is approxi-
mately 1 per 100 and 2.5 per 100 for people older than 65 
and 80 years, respectively (Van Den Eeden et al., 2003). 
The disease is uncommon among the young, although 
about 5% of PD patients develop the illness before the age 
of 40 years.

 n HISTORY AND PHYSICAL EXAMINATION

So gradual and insidious is the onset of PD that patients can 
rarely pinpoint the precise date it began. Initial manifesta-
tions are often noted by someone other than the patient. 
Usually it is someone close to the patient who notices some 
subtle changes, perhaps in posture or manner of walk-
ing or moving. Eventually the patient becomes aware that 

to cause neuronal degeneration (Taipton, McCrodden, & 
Sullivan, 1993).

There is no investigation that supports a viral etiol-
ogy for PD. After the pandemic of encephalitis lethargica 
(1919–1926), many cases of parkinsonism were observed 
but no definite causal relation was established implicating 
a specific virus. Transient parkinsonian features may occur 
during the acute or convalescent phases of a variety of viral 
encephalitides, including measles, Japanese B, and western 
equine. Rarely, parkinsonism may remain as a permanent 
sequela (Schapira et al., 1992).

Unrecognized environmental toxins structurally similar 
to MPTP may play a role in the etiology of PD. The major 
culprits are suspected to be industrial chemicals, herbicides, 
and pesticides in well water. Exposure to manganese dust 
or carbon disulfide causes parkinsonian symptoms and the 
diagnosis is suggested by an accurate occupational history. 
Parkinsonism sometimes occurs as a result of severe carbon 
monoxide poisoning.

Endogenous toxins may also be responsible. In particu-
lar, the normal neurotransmitter dopamine readily oxidizes 
to produce free radicals that destroy the dopaminergic 
nerves. Although the precise role of dopamine itself remains 
unclear, the evidence relating PD to damage by free radicals 
remains compelling. This evidence includes increased iron 
levels, increased lipid peroxidation, decreased peroxidase 
and catalase levels, increased superoxide dismutase levels, 
and decreased glutathione levels.

 n NEUROANATOMY

Movement disorders result from disease of the basal gan-
glia. This consists of the caudate and the putamen (together 
called the striatum), the internal and external segments of 
the globus pallidus, the subthalamic nucleus (STN), and the 
substantia nigra. Cortically initiated movements are facili-
tated and competing movements are inhibited through the 
influence of the basal ganglia.

The activity of the output structures of the basal gan-
glia (the internal segment of the globus pallidus and the 
pars reticulata of the substantia nigra) is controlled by two 
opposing striatal pathways. The direct pathway consists of 
the striatal projections to the substantia nigra pars reticu-
lata and the globus pallidus interna (GPi). This pathway 
is gamma-aminobutyric acid (GABA)-ergic and inhibitory, 
expressed mainly on the dopamine D1 receptor. This direct 
route then functions to facilitate thalamocortical projec-
tions that reinforce cortically initiated movement. An alter-
native polysynaptic (indirect) pathway involves striatal 
GABA-ergic, inhibitory neurons that express the dopamine 
D2 receptors and project to the globus pallidus externa, 
which has an inhibitory effect on the STN (Hutchinson, 
Levy, Dostrovsky, Lozano, & Lang, 1997). This nucleus 
has excitatory glutamatergic feedback on the globus palli-
dus externa and excitatory glutamatergic input on the sub-
stantia nigra pars reticulata and the GPi. The final effect 
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Patients with postural instability have impaired balance 
and have a greater tendency for falls. The other three car-
dinal symptoms are likely already established, as postural 
instability does not appear until the later stages of PD.

Patients with PD can have other motor impairments in 
addition to the cardinal symptoms. Patients may have dif-
ficulty turning over in bed. This difficulty in turning when 
lying flat is the result of an inability to execute the sequence 
of axial movements required to achieve the task. This dis-
ability becomes more prominent with longer disease dura-
tion (Steiger, Thompson, & Marsden, 1996). Walking 
can be difficult to initiate and patients may have to lean 
forward increasingly until they can advance. The tension 
reflexes are unaltered and the plantar responses are flexor. 
Repetitive tapping over the glabella produces a sustained 
blink response (Myerson’s sign), in contrast to the response 
of normal subjects. Other findings include impaired cranio-
facial movements, psychomotor retardation, fatigue, sleep 
disorder, blurred vision, speech impairment, and unilateral 
findings. This presentation may lead to the misdiagnosis of 
depression or stroke.

Fifty percent of patients presenting with tremor do not 
have PD and a broader differential diagnosis must be con-
sidered. The history should focus on the development of 
neurologic symptoms, depression, other concurrent medi-
cal illnesses (e.g., hypothyroidism), medications, injuries 
(e.g., falls), and occupational hazards. Drug-induced disease 
should be ruled out by the elimination of offending drugs 
such as neuroleptics, antiemetics (e.g., metoclopramide), 
and antihypertensives (e.g., reserpine, methyldopa). The 
physical examination should include a thorough mental sta-
tus and neurologic examination. Passive movement of the 
wrist or elbow may reveal cogwheel rigidity.

The gait features marche a petit pas (characterized by 
short steps with a tendency to accelerate), shuffling, lack 
of arm swing, and the turning of the body en bloc. Speech 
is often soft and monotonal, and it may be inaudible. 
Autonomic insufficiency may result in constipation, impo-
tence, and orthostatic hypotension.

Nonmotor symptoms can also be debilitating in PD. 
Mental changes such as dementia occur in about 15% to 
20% of people with PD, and in 40% of patients older than 
70 years (Hussl, Seppi, & Poewe, 2013). The so-called sub-
cortical dementia of PD is distinguished from the cortical 
dementia of Alzheimer’s disease. Depression affects almost 
50% of PD patients and psychosis is present in at least 10%. 
Visual hallucinations, delusions, and chronic confusion are 
the most common psychotic features. This psychosis is most 
often attributable to a combination of dementia, antipar-
kinsonian medications, and the toxic-metabolic encepha-
lopathy from other illnesses (Politis et al., 2010).

 n DIAGNOSTIC STUDIES

Early and accurate detection of PD is useful from the view-
point of addressing patients’ future health. The majority 

something is indeed wrong. There may be persistent tired-
ness, minor aches and pains, or a vague sense of malaise. 
Perhaps the patient feels a lack of energy or a sense of ner-
vousness and irritability. Performance on the job may be 
declining for no apparent reason. The patient may notice 
that things that were formerly performed easily, without a 
thought, now require conscious effort.

Diagnostic mistakes can occur early in the course of the 
disease as health care providers differentiate initial symp-
toms. The diagnosis can be made with certainty only when 
three cardinal signs are present: resting tremor, rigidity, and 
bradykinesia.

Resting tremor is usually the first cardinal sign to appear 
in PD (70% of presenting patients; Findley, Gresty, & 
Halmagyi, 1981). This tremor is relatively slow (4–6 Hz) 
and can be appreciated when a limb is supported or relaxed 
(arm resting in lap or hanging by the side). Resting trem-
ors are normally abolished by complete relaxation (during 
sleep) or by voluntary movement of the limb (Nutt, 1997). 
The tremor generally begins intermittently in one hand, to-
and-fro flexion movement of the wrist, hand, thumb, and 
fingers that is most apparent when the patient sits comfort-
ably. The cupped hand’s appearance of shaking pills gave 
rise to the name “pill-rolling” tremor (Friedman, 1994). 
Then from one hand, the tremor spreads to the ipsilateral 
foot, subsequently to the contralateral limbs, and perhaps 
to the tongue and jaw. It is important to distinguish the 
Parkinson’s resting tremor, which is frequently asymmet-
rical, from the essential tremor, which is symmetrical and 
commonly affects upper extremities, head, and voice, but 
rarely the legs. Patients with essential tremors display large 
and irregular (tremorous) handwriting while patients with 
other parkinsonism display rather small (micrographia) 
handwriting.

Rigidity, defined as an increase in resistance to passive 
movement, is a common clinical feature that accounts for 
the flexed posture of many patients. Rigidity also begins 
unilaterally (typically on the same side as the initial tremor) 
but eventually becomes contralateral over time. On exami-
nation, rigidity can be tested by manipulating the patient’s 
limbs. Cogwheel rigidity (ratchet resistance to full-range 
limb movements) as well as lead-pipe rigidity (smooth resis-
tance throughout entire range of motion) are appreciable in 
approximately 90% of PD patients (Scott, Brody, Schwab, 
& Cooper, 1970).

The most disabling cardinal feature of PD is likely bra-
dykinesia. Bradykinesia is a slowness of voluntary move-
ment associated with a reduction in coordinated automatic 
movements such as the swinging of both arms when walk-
ing. Patients with bradykinesia have difficulty initiating vol-
untary movement and may appear weak or uncoordinated. 
Other findings can include mask-like facies with widened 
palpebral fissures and infrequent blinking. There may be 
blepharoclonus (fluttering of the closed eyelids), blepharo-
spasm (involuntary closure of the eyelids), and drooling of 
saliva from the mouth. Patients have difficulty rising from 
bed or an easy chair and tend to assume a flexed posture 
when standing upright.
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found a highly significant increase in the generation of oxy-
gen free radicals (in leukocytes) in idiopathic parkinsonism. 
Malondialdehyde is a product of tissue injury by lipid per-
oxidation of membrane phospholipids, and levels are ele-
vated in the serum of patients with idiopathic PD.

Physiologic Testing

Long-latency stretch reflexes, increased latency of the 
visual evoked potential, and a deficit in olfactory discrimi-
nation have been found in patients with PD. Lewy bodies 
are not limited to the substantia nigra in PD; they can be 
found in sympathetic ganglia and in the mesenteric plexi 
of the whole gastrointestinal tract, particularly the lower 
esophagus. This may lead to a possible diagnostic evalu-
ation for idiopathic parkinsonism through biopsy of a 
more accessible location and may be the subject of further 
exploration.

 n DIFFERENTIAL DIAGNOSIS

Multiple neurologic and psychiatric disorders, some asso-
ciated with exposure to medications or toxins as well as 
other clinical conditions, can mimic and share similar fea-
tures with idiopathic PD. Table 52.1 lists the most com-
monly prescribed medications that can cause secondary 
parkinsonism. Table 52.2 summarizes other causes of 
secondary parkinsonism and lists the neurologic system 
degenerations that may have parkinsonism as a major 
component of the clinical picture. It is important to dif-
ferentiate between the various parkinsonian syndromes 
because there is prognostic significance. For instance, 
idiopathic PD responds to levodopa, but in other forms 
of parkinsonism levodopa is less beneficial and may pro-
duce major side effects (Merello, Nouzeilles, Arce, & 
Leiguarda, 2002).

of the tests and possible early markers for idiopathic PD 
are still under research. As a result, the clinical diagnosis 
relies heavily on a thorough patient history, and physical 
and neurological examination. Blood tests and computer-
ized scans are useful to rule out other etiologies, but are 
yet to be revealed in the diagnosis of PD. According to the 
AMDA Guidelines in 2010, all three cardinal symptoms 
(resting tremor, bradykinesia, and rigidity) along with an 
asymmetric onset must all be present to maintain a defini-
tive diagnosis of PD. In addition, a strong response to 
dopaminergic therapy plays a supportive role in confirm-
ing the diagnosis.

Brain Imaging

In single-photon emission computed tomographic imag-
ing (SPECT), radioactive iodine (123I Beta-CIT) is used to 
label dopamine transporters and is therefore a marker of 
the neurons that degenerate in PD. SPECT with 123I Beta-
CIT showed that the radioactivity in striatal regions in 
healthy subjects increased during a 2-day imaging study, 
whereas that in parkinsonian patients peaked earlier at 
lower levels than in healthy subjects. Kinetic analysis of 
the radioactivity in plasma and the brain suggested that 
this decrease was the result of an approximately 65% loss 
of target sites in patients versus healthy subjects; greater 
losses occurred in the putamen than in the caudate. These 
preliminary results suggest that 123I Beta-CIT is a marker 
for the loss of striatal dopamine terminals in patients with 
PD and may be useful for early diagnosis of the disor-
der, monitoring the progression of the disease, and distin-
guishing the idiopathic disorder from other parkinsonian 
syndromes with more widespread pathology (Olanow & 
Schapira, 2013).

Magnetic Resonance Imaging

MRI with high field strength can be performed to rule out 
structural brain abnormalities and exclude findings of atypi-
cal parkinsonism. Neuroimaging is considered nondiagnos-
tic and further studies must be performed to explore its 
diagnostic abilities (Vaillancourt et al., 2009).

Blood Analysis

Parker, Boyson, and Parks (1989) reported a reduction of 
mitochondrial complex I (NADH ubiquinone oxidoreduc-
tase) in the platelets of patients with idiopathic parkinson-
ism. Others have reported reduced S-oxidation capacity 
in patients with idiopathic parkinsonism. There is also an 
increase in the ratio of cysteine to sulfate, and this may 
impair the body’s ability to metabolize environmental 
toxins.

MAO-B in platelets deaminates endogenous dopamine. 
It may also activate environmental protoxins. The oxidation 
of dopamine may produce increased free radicals, which in 
turn may damage dopaminergic neurons. Researchers have 

Drug-Induced ParkinsonismTABLE 52.1

All antipsychotic (neuroleptics) medications. First-generation > 
second-generation
Phenothiazines (prochlorperazine, promethazine, chlorpromazine)
Butyrophenones (haloperidol, fentanyl)
Thioxanthines (thiothixene)

Antiemetics
Metoclopramide
Droperidol

Lithium
Antihypertensives

Reserpine
Methyldopa (Aldomet)

Antidepressant
Amoxapine
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make it safer for patients with PD are also important in 
the management of the disease. The goal is always toward 
making patients active participants in their treatment, as 
well as providing a greater quality of life. With the grow-
ing cost of drug therapy, hospital stays, and management 
related to PD, it is critical to thoroughly think through the 
management of the disease. As there is currently no cure for 
PD, drug therapy targets the management of the symptoms. 
Careful consideration should be made when weighing the 
benefits and adverse effects of each drug treatment and their 
use depending on the stage of the disease. Medications used 
for treatment of PD should not be withdrawn abruptly, to 
avoid the potential for acute akinesia or neuroleptic malig-
nant syndrome. Certain medications used for the treatment 
of PD result in motor complications; however, these agents 
should not be discontinued intermittently to decrease the 
side effects as they could increase the risk for neuroleptic 
malignant syndrome (National Institute for Clinical and 
Public Health Excellence [NICE] Guidelines, 2006).

 n TREATMENT, EXPECTED OUTCOMES, 
AND MANAGEMENT

Therapeutic Approach

Prior to initiating drug therapy, it is important to educate 
the patient and the family or caregivers regarding the disease 
process and the various treatment options. The provider 
should reassure patients that they are not alone with the 
disease; that there is ongoing research to identify not only 
the cause but also better treatment options; and finally, that 
although the disorder is progressive, usually the progression 
is slow. There is an extreme variability of the disease, and 
drug response or lack thereof will also play a major role in 
the progression (Hickey & Stacy, 2011). When considering 
these factors, changes in lifestyle also have to be considered, 
such as dietary changes, rehabilitation, and physiotherapy. 
Speech therapy and alterations in the home environment to 

TABLE 52.2 Differential Diagnosis of Parkinson’s Disease

CAUSE OR NEUROLOGIC DISORDER FEATURES DIFFERENTIATING FROM PD

Encephalitis History of pupillary and extraocular abnormalities, oculogyric crises, other neurologic signs.

Head trauma History of boxing, other neurologic signs, cerebellar and corticospinal signs.

Toxins History of exposure to carbon monoxide, carbon disulfide, cyanide, manganese, mercury, metha-
nol, or MPTP (neurotoxic meperidine analog used by drug addicts).

Normal-pressure hydrocephalus Urinary urgency, gait disorder, but with relatively intact arm swing; CT or MRI.

Essential senile tremor Positive family history; present during maintenance of posture (postural tremor) and aggra-
vated by stressful situations; flexion/extension type; decreases tremor with ethanol; treat-
ment: propranolol, primidone.

Atherosclerotic parkinsonism Akinetic rigid state without tremor; corticospinal signs. Diagnosed by CT, MRI. PD “from waist 
down.”

Striatonigral degeneration; Shy Drager 
 syndrome and olivopontocerebellar atrophy

Autonomic dysfunction (particularly orthostatic hypotension), cerebellar ataxia, corticospinal 
tract signs.

Progressive supranuclear palsy Paresis of voluntary vertical gaze (particularly downward gaze). Pseudobulbar palsy; marked 
postural instability with relatively preserved locomotion.

Corticobasal ganglionic degeneration Asymmetric in onset; aphasia and apraxia without memory dysfunction. Resting tremor does 
not occur; corticospinal tract signs and limb dystonia are common; gaze palsies.

Alzheimer’s disease Early and prominent dementia preceding motor abnormalities; aphasia, apraxia, agnosia; less 
depression associated.

Creutzfelt–Jakob disease Rapidly progressive dementia; myoclonus, ataxia, pyramidal signs, visual disturbance. 
Electroencephalogram is characteristic.

Rigid Huntington’s disease Family history of Huntington’s disease.

Depression Abnormal affect without rigidity or resting tremors. Good response to antidepressant therapy.

Diffuse Lewy body disease Cortical dementia, aphasia, apraxia; labile affect.

MTPT, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine; PD, Parkinson’s disease.
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levodopa crossing from the blood if the carrier system is 
saturated by large protein loads. However, a low-protein 
diet must be used with caution, especially in the elderly, 
because it may lead to a negative nitrogen balance (Vilming, 
1995). The development of sustained-release versions of 
the levodopa/carbidopa combination medication has also 
had an impact on the need for dietary protein modifica-
tion. It could be recommended that a Mediterranean-like 
dietary regimen be introduced prior to initiating levodopa 
(Barichella et al., 2009). Patients with more advanced PD 
may benefit from low-protein diets (Barichella et al., 2009).

A summary of recommendations for patients with PD 
including the following:

 n Lower protein intake to the minimum daily require-
ment (0.5–0.8 g/kg) to improve the response to 
levodopa

 n Encourage the intake of high-biologic-value proteins 
at dinner to promote the absorption of levodopa dur-
ing the day

 n Restrict vitamin B6, alcohol, and caffeine intake
 n Encourage intake of foods rich in vitamins B12 and C
 n Improve the patient’s ability to eat by providing small 
meals of chopped or puréed foods as necessary; the 
rigidity of pharyngeal muscles may result in chewing 
or swallowing problems

 n Provide adequate calories and fiber to prevent weight 
loss and avoid constipation

Pharmacologic Treatment

There is no cure for PD and the pharmacotherapeutic treat-
ment is geared toward management of symptoms, slowing 
the progression of the disease, and avoiding long- and short-
term complications. In patients who are not treated, the 
disease progresses over 5 to 10 years. This progression some-
times means that patients are in a rigid and akinetic state 
and not capable of caring for themselves independently. The 
availability of effective pharmacologic treatment has altered 
the natural course of the disease, and the life expectancy has 
substantially increased. Drug therapy controls symptoms 
primarily by increasing the dopamine levels in the brain 
(Lang, 2009). Not all patients with PD respond similarly to 
treatment; drugs, doses, and dosing frequency can vary for 
each individual (Lang, 2009). Medications used for move-
ment-related symptoms of PD include the following:

 n Levodopa (l-dopa), levodopa/carbidopa (Sinemet 
immediate release or Sinemet CR extended release 
or Parcopa oral disintegrating), levodopa/carbidopa/
entacapone (Stalevo)

 n Dopamine agonists: pramipexole (Mirapex), rop-
inirole (Requip), bromocriptine (Parlodel), apomor-
phine (Apokyn)

 n MAO-B inhibitors: selegiline (Eldepryl, I-deprenyl, or 
Zelapar oral disintegrating), rasagiline (Azilect)

 n Catechol-O-methyltransferase (COMT) inhibitor: 
entacapone (Comtan), tolcapone (Tasmar)

 n Anticholinergics: amantadine (Symmetrel), trihexy-
phenidyl (Artane), benztropine (Cogentin)

Nutrition and Healthy Eating

A specific diet for patients with PD is not clearly outlined; 
however, there are some general recommendations for a well-
balanced and nutritious diet. Patients with PD who consume 
a well-balanced diet will generally have more energy and see 
better results while using their medications. In addition, a 
well-balanced diet will allow patients with PD to maintain 
their bone health, have regular bowel movements, and stay 
hydrated (Ishihara & Brayne, 2005).

Nutritional needs can change in patients with PD as 
the disease progresses or when patients require surgery. 
Using nutritionists or dietitians to aid in nutritional needs 
may be advantageous. It is important to routinely assess 
for dysphagia symptoms to determine the need for speech 
therapy involvement in care if clinical and modified barium-
swallowing evaluations and management are needed (Evatt, 
2007).

It is important, particularly in patients with PD as they 
commonly have constipation, to consume a diet that is 
rich in dietary fiber. This includes eating including plenty 
of fruits, vegetables, and whole grain foods such as bran, 
cereal, pasta, and rice (Evatt, 2007). Hydration is also 
immensely critical to avoid constipation. Thus, liberal water 
intake (6–8 8-ounce glasses of water per day) in addition to 
the diet rich in high-fiber foods are well-known practices 
that can be more palatable and effective than regular laxa-
tive use (Ishihara & Brayne, 2005). Other recommendations 
include limiting sugar and salt intake, and limiting foods 
high in saturated fat or cholesterol. There is no reason to 
prohibit the use of alcoholic beverages in normal amounts. 
Alcoholism seems to be rare in patients with PD, without a 
clear reason as to the trend.

Patients with PD do not have an increased susceptibility 
to vitamin deficiencies; therefore, there are no clear vita-
min and supplement recommendations (Ishihara & Brayne, 
2005). There is a growing body of literature that suggests 
supplements may play a role in the development and man-
agement of PD; however, there are no overwhelming rec-
ommendations for their use, so any of these substances 
should be used cautiously if at all. Such supplements include 
coenzyme Q10, which is believed to play a role in slowing 
the progression of PD at early stages (Shults et al., 2002). 
Antioxidant properties in supplements such as vitamin C 
and vitamin E have been suggested to delay the need for drug 
therapy (Barichella, Cereda, & Pezzoli, 2009). Creatine has 
been suggested to slow the progression of PD in early stages 
of the disease, as the amino acids supply energy to muscles 
(Bender et al., 2006). Vitamin D may be useful in patients 
with PD who have low levels of vitamin D, as this would 
help prevent the development of osteoporosis (Barichella  
et al., 2009). It is recommended that persons with PD avoid 
 vitamin B6,  as it may decrease the effects of PD medications 
(NICE Guidelines, 2006).

In some patients with PD, protein restrictions have 
been advised. This is due to the large neutral amino acids 
sharing the same transport mechanism as levodopa across 
the blood–brain barrier, which can decrease the supply of 
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2006). Levodopa therapy early in the course of the disease 
can have a dramatic effect, with improvement of tremor, 
rigidity, and bradykinesia. With long-term use of levodopa, 
this efficacy may be lost, and the patient’s motor state can 
fluctuate dramatically with each dose of levodopa. Providing 
a continuous supply of dopamine by intravenous or intes-
tinal infusion of levodopa, or by subcutaneous infusion of 
a dopamine agonist, can overcome this type of fluctuation 
by maintaining constant plasma levels (Sharma, Khatri, & 
Patil, 2010). The “on–off” phenomenon is an important 
late complication of levodopa therapy. Abrupt but transient 
fluctuations in the clinical state occur commonly during 
the day, without warning or an obvious relation with the 
dosing schedule, resulting in alternating periods of marked 
akinesia (off period) and disabling dyskinesias (on period). 
The on–off phenomenon can be controlled in part by reduc-
ing dosing intervals, administering levodopa 1 hour before 
meals and restricting dietary protein intake, or by treatment 
with dopamine agonists. The addition of selegiline (5 mg at 
breakfast and lunch) reduces the metabolic breakdown of 
dopamine and may be helpful.

When to initiate levodopa remains controversial, espe-
cially because of the concern that early introduction of 
levodopa might accelerate the death of nigrostriatal neurons 
because of the hypothetical increase in dopamine-mediated 
neurotoxicity secondary to the production of free radicals 
during dopamine metabolism. Some providers argue that 
levodopa therapy should be started as soon as is warranted 
by the patient’s clinical state rather than postponed out of 
concern for this theoretical possibility.

Motor fluctuations and nausea are common side 
effects; however, there are other observed adverse effects 
with levodopa therapy. These include effects such as hal-
lucinations and confusion, especially in the elderly and in 
those with preexisting cognitive dysfunction. Antipsychotic 
medications such as phenothiazines are effective for this 
levodopa-induced psychosis, but cause marked worsening 
of parkinsonism symptoms. Clozapine has been used with 
good response for levodopa-induced psychosis. Orthostatic 
hypotension is another adverse effect associated with the use 
of levodopa. This is thought to be the result of the peripheral 
decarboxylation of the drug and the release of dopamine into 
the peripheral circulation and the subsequent stimulation of 
the vascular dopamine receptors. The action of dopamine at 
alpha- and beta-adrenergic receptors may produce cardiac 
arrhythmias. The use of MAO inhibitors is contraindicated 
in combination with levodopa therapy because of the inci-
dence of hypertensive crisis and hyperpyrexia. Nonspecific 
MAO inhibitors must be discontinued 14 days before start-
ing treatment with levodopa (this contraindication does not 
include the MAO-B subtype-specific inhibitors, which can 
be administered safely with levodopa). Acute withdrawal of 
levodopa or other dopaminergic medications may precipi-
tate neuroleptic malignant syndrome, which is commonly 
observed after treatment with dopamine antagonists.

Levodopa is typically combined with carbidopa or car-
bidopa and entacapone. All formulations come in various 
doses and should be administered in three to four divided 

Patients with PD may also require treatment for symp-
toms not related to PD, such as treatment of cognitive 
impairment in which drugs such as memantine, rivastig-
mine, and galantamine may be used. Mood disorders can be 
treated with a variety of antidepressants, keeping in mind the 
side-effect profile for each class of antidepressants. Patients 
with PD also can use such agents, including clonazepam or 
zolpidem, for treatment of sleep disturbances (Lang, 2009).

Guidelines for treatment of PD do not provide clear ini-
tial or adjuvant treatment choices for patients with PD. Early 
disease typically refers to patients with functional disability 
who require treatment of symptoms. The disease may prog-
ress to later disease in which a patient treated with levodopa 
has developed motor complications (NICE Guidelines, 2006). 
Initial drug choices must account for individual patient clini-
cal characteristics and preferences. Early treatment typically is 
with levodopa and a dopamine agonist or a MAO-B inhibitor. 
Levodopa has the greatest effect on symptom control, then a 
dopamine agonist, and finally a MAO-B inhibitor. Patients 
with PD will later develop motor complications requiring 
levodopa therapy if that regimen has not already been started. 
There are adjuvant treatment options that can be used in con-
junction with levodopa to decrease motor complications and 
improve patients’ quality of life. Again, the choice for adju-
vant treatment is not clear; it should be based on the patient’s 
clinical presentation and preference (NICE Guidelines, 2006).

LEVODOPA (LEVODOPA [L-DOPA], LEVODOPA/CARBIDOPA 
[SINEMET IMMEDIATE RELEASE OR SINEMET CR EXTENDED 
RELEASE OR PARCOPA ORAL DISINTEGRATING], LEVODOPA/
CARBIDOPA/ENTACAPONE [STALEVO])

The chemical makeup of levodopa, also known as l-dopa, 
is l-3,4-dihydroxy-phenylalanine. Although itself largely 
inert, its therapeutic as well as adverse effects result from its 
decarboxylation to dopamine. When administered orally, 
it is rapidly absorbed from the small bowel by an active 
transport for aromatic amino acid. The concentration of the 
drug in plasma usually peaks 30 minutes to hours after the 
oral dose. Administration with meals delays absorption and 
reduces peak plasma concentrations. Initially, levodopa can 
be taken with food to decrease the risk of a patient suffering 
from nausea, but once a patient tolerates the medication, 
levodopa is recommended to be taken without food, par-
ticularly high-protein foods.

Entry of the drug into the central nervous system across 
the blood–brain barrier is an active process mediated by a 
carrier aromatic amino acid. Once in the brain, levodopa is 
converted to dopamine primarily within the presynaptic ter-
minals of dopaminergic neurons in the striatum via decar-
boxylation. The dopamine produced is responsible for the 
therapeutic effectiveness of the medication in patients with 
PD. If levodopa is administered alone, it is largely decarbox-
ylated peripherally by enzymes in the intestinal mucosa that 
are rich in MAO; probably less than 1% of the unchanged 
drug could reach the central nervous system.

Levodopa can be used as monotherapy or adjuvant ther-
apy for patients with symptoms of tremor (NICE Guidelines, 
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liver to inactive metabolites, which are excreted in the urine; 
the half-life is approximately 6 hours. The initial dosage is 
0.25 mg three times a day, which may be increased by 0.25 
mg per dose each week for the first 4 weeks, then by 0.5 mg/
dose/wk up to 3 mg 3 times a day, and then by 1 mg per dose 
each week to a maximum of 8 mg 3 times a day. Syncope, 
occasionally associated with bradycardia, has been observed 
in approximately 12% of patients with early disease; this was 
associated with an increase in dosage more than 4 weeks after 
the start of treatment (The Medical Letter, 1997).

The most common side effects of dopamine agonists 
are orthostatic hypotension, confusion, and hallucinations. 
Renal function, erythrocyte sedimentation rate (ESR), and 
chest radiographs should be monitored prior to initiat-
ing treatment and annually thereafter with bromocriptine 
(NICE Guidelines, 2006). Dosing should be titrated to see 
clinical efficacy. However, in the event that side effects 
become bothersome, another agonist or a drug from another 
class of medications can be used instead. To decrease moni-
toring, non-ergot dopamine agonists such as ropineirole can 
be used (NICE Guidelines, 2006). Drug interactions include 
dopamine antagonists such as antipsychotics or meto-
clopramide. Cimetidine, by interfering with renal tubular 
secretion, may affect serum concentrations of pramipex-
ole. Ciprofloxacin, by interfering with hepatic metabolism, 
may increase the serum concentrations of ropinirole (The 
Medical Letter, 1997).

MAO-B INHIBITORS (SELEGILINE [ELDEPRYL, I-DEPRENYL, 
OR ZELAPAR ORAL DISINTEGRATING], RASAGILINE 
[AZILECT])

MAO-B inhibitors can be used as monotherapy for stiffness 
and tremor in early PD symptoms or can be used as adjunc-
tive treatment in patients with later PD for motor fluctua-
tions (NICE Guidelines, 2006). The isoenzyme MAO-B is 
the predominant form in the striatum and is responsible 
for most oxidative metabolism of dopamine in that area. 
Selective inhibitors of MAO-B such as selegiline or rasagi-
line may reduce oxidative damage and slow the disease pro-
gression. Selegiline has a mild effect on symptoms and can 
be given in a standard dosage of 5 mg twice daily (b.i.d.). 
Rasagiline is given in doses of 0.5 to 1 mg once daily. 
Acute toxic interactions may occur with meperidine, tricy-
clic drugs, or serotonin reuptake inhibitors; thus, these are 
contraindicated in combination. Selegiline is metabolized 
to amphetamine or methamphetamine, so some patients 
may experience anxiety and insomnia. Other common side 
effects include vivid dreams, hallucinations, or worsening 
dyskinesias.

COMT INHIBITORS (ENTACAPONE [COMTAN], 
TOLCAPONE [TASMAR])

COMT inhibitors are typically reserved for patients with 
later PD to decrease motor fluctuations (NICE Guidelines, 
2006). They are beneficial in raising brain dopamine levels 
and provide a constant supply of levodopa; therefore, they 

doses daily. The levodopa doses can vary from 150 to 1,000 
mg of levodopa daily administered in divided doses. The 
formulation with entacapone is typically used for motor 
fluctuations, which is a benefit of entacapone. The most 
commonly prescribed form of carbidopa/levodopa is avail-
able in 25/100-, 10/100-, and 25/250-mg strengths. The 
usual starting dosage for carbidopa/levodopa is 25/100 mg 
3 or 4 times per day, 1 hour before or 2 hours after meals to 
maximize absorption and transport across the blood–brain 
barrier. It is best given during the waking hours when the 
patient is expected to be physically active.

DOPAMINE AGONISTS (PRAMIPEXOLE [MIRAPEX], 
ROPINIROLE [REQUIP], BROMOCRIPTINE [PARLODEL], 
APOMORPHINE [APOKYN])

Unlike carbidopa/levodopa, which has to be converted to 
dopamine, the agonists work directly on the dopamine 
receptors, do not need conversion, and subsequently do not 
generate potentially toxic byproducts. They are typically 
used as monotherapy or adjunctive treatment for patients 
with tremor (NICE Guidelines, 2006). They can also be 
used for the management of motor fluctuations in patients 
with later PD. Bromocriptine is a strong agonist of the D2 
class of dopamine receptors and a partial antagonist of D1 
receptors. Pramipexole and ropinirole are newer dopamine 
agonists. They differ from bromocriptine in that they are 
not ergot derivatives, and in addition to binding to D2-like 
receptors they also bind to D3 receptors (The Medical 
Letter, 1997). Apomorphine is a nonselective D1 and D2 

dopamine receptor agonist that can be used as intermittent 
injections or continuous subcutaneous infusions to reduce 
off time in patients with PD and severe motor complications 
(Hutchinson et al., 1997; NICE Guidelines, 2006)

The most common use of dopamine agonists is their 
early introduction in conjunction with low-dose carbidopa/
levodopa therapy (25/100 mg 3 times daily). This combina-
tion yields sustained benefit and a lower incidence of late 
complications. Bromocriptine shares some properties with 
ergot compounds, including the ability to induce pleuropul-
monary and retroperitoneal fibrosis, erythromelalgia, and 
digital vasospasm (Standaert & Young, 1996).

Short-term monotherapy with pramipexole has been 
shown to be useful in patients with early PD who are not receiv-
ing levodopa (Kieburtz, Shoulson, & Mcdermott, 1997). This 
drug has good gastrointestinal absorption, with peak serum 
concentrations occurring in 2 hours in a fasting patient and 
about 3 hours when taken with food. Excretion is via a renal 
route and is excreted in the urine unchanged, with a half-life 
of 8 to 12 hours. The initial dosage is 0.125 mg 3 times daily; 
this dose can be doubled at weekly intervals to 0.75 mg 3 times 
daily in the fourth week. Subsequently, it can be increased by 
0.75 mg/d each week to a maximum of 4.5 mg/d. Side effects 
are similar to those found in other medications of this class; 
hallucinations may be more common, with an increased risk in 
patients with more advanced disease (Kaplan & Tarsy, 2013).

Ropinirole also has rapid oral absorption, with peak con-
centrations in 1 to 2 hours. However, it is metabolized in the 
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Lai, Rettig, & Grossman, 1997). Thalamotomy is an opera-
tion that has proven to be efficient for tremor. A lesion 
(destruction) placed in a nucleus of the thalamus has been 
found to reduce tremor significantly, but not the slowness of 
parkinsonism. The procedure may be associated with a 25% 
risk of several speech problems and mental side effects.

Deep brain stimulation (DBS) is now a standard treat-
ment and is used for treatment of essential and parkinsonian 
tremor. In DBS of the ventral intermediate nucleus (VIM) 
nucleus of the thalamus, a thin wire (the lead) is placed in the 
brain during a neurosurgical operation, and a frame is placed 
on the patient’s head. An implantable pulse generator (pace-
maker) is placed underneath the skin under the collarbone 
and connected to the lead. It was found that high-frequency 
stimulation (more than 100 pulses/sec) can block neuronal 
activity and have the same effect as a destructive lesion, 
resulting in a dramatic reduction of tremor. Follow-up studies 
indicate that the effectiveness persists for many years (Koller, 
1996). Bilateral STN stimulation and bilateral GPi are used 
for treatment of PD in patients with motor symptoms that 
are refractory to treatment, have responded to levodopa, and 
have no comorbid conditions including mental health condi-
tions. Thalamic DBS is an option for patients with PD and 
severe tremor who are not able to receive STN stimulation 
(NICE Guidelines, 2006).

There has been recent interest in dopaminergic reinner-
vation and increased dopaminergic output of the striatum. 
This has been seen only after transplantation of fetal cells 
that have the capacity to send out new processes and form 
such dopaminergic synaptic contacts. This method, how-
ever, carries immunologic and ethical problems (Diederich 
& Alesch, 1997). Transplantation of autologous adrenal 
medullary tissue has also been attempted for PD with mixed 
results; benefits seem most likely to occur in individuals 
younger than 50 years of age.

There are also other surgical options that continue to 
be studied, such as injection into the fluid-filled space in the 
brain of pharmacologic agents that enhance the survival and 
growth of nerve cells (nerve growth factors). Researchers at 
the Karolinska Institute in Stockholm conducted a series of 
experiments in mice using a cloned version of a natural pro-
tein associated with nerve cell growth called glial-cell-line-
derived neurotrophic factor (GDNF). They concluded that 
intracerebral GDNF administration exerts both protective 
and reparative effects on the nigrostriatal dopamine system, 
which may have implications for the development of new 
treatment strategies for PD (Beck et al., 1995).

Rehabilitation, Physiotherapy, 
and  Occupational Therapy

Patients with PD have shown to withdraw from their usual 
daily activities due to their PD symptoms and potential immo-
bility. Increased immobility leads to a sedentary and isolated 
lifestyle unless there is a conscious effort to intervene. Not 
all symptoms of PD respond equally to medical treatment, 
and it is important to introduce adjuvant therapies such as 
physiotherapy, occupational therapy, and speech therapy.

must always be given with levodopa. Most patients with 
later PD symptoms are treated with a three-drug regimen 
including levodopa, carbidopa, and entacapone. Tolcapone 
is reserved for patients who fail treatment with regard to lack 
of efficacy or have intolerable side effects with entacapone. 
COMT inhibitors can also be used in patients who develop 
dyskinesia secondary to levodopa and would like to decrease 
the dose of levodopa to help in controlling their symptom of 
dyskinesia (Poewe, 2004). However, COMT inhibitors can 
increase the side-effect profile of levodopa, particularly dys-
kinesia, so it is desirable to lower the dose of levodopa. Liver 
function tests must be monitored every 2 weeks during the 
first year of therapy and annually thereafter while patients 
are treated with COMT inhibitors, particularly with tolca-
pone. Diarrhea and urine discoloration are the most com-
mon side effects of COMT inhibitors (Poewe, 2004).

ANTICHOLINERGICS (AMANTADINE [SYMMETREL], 
TRIHEXYPHENIDYL [ARTANE], BENZTROPINE [COGENTIN])

Anticholinergics are usually helpful with tremor, but the 
biologic basis for their therapeutic actions is not completely 
understood. Used in early PD, they sometimes postpone the 
need for carbodopa/levodopa by 1 to 2 years. The adverse 
effects of these drugs include sedation, hallucinations, and 
mental confusion (frequently seen in the elderly); they may 
also produce constipation, urinary retention, dry mouth, 
and blurred vision and must be used with caution in patients 
with narrow-angle glaucoma.

Amantadine is recommended for use in patients with 
dyskinesia in later PD. It can be used as monotherapy for 
tremor or as adjunctive treatment for patients with motor 
fluctuations (NICE Guidelines, 2006). Although the effects 
of amantadine in PD are modest, it can be used as initial 
therapy for mild PD. It may be helpful as an adjunct in 
patients taking levodopa who are having dose-related per-
formance fluctuations. Usually the dosage is 100 mg twice 
daily; it is generally well tolerated. Dizziness, lethargy, and 
sleep disturbance, as well as nausea and vomiting, have been 
reported as side effects, but these adverse reactions are mild 
and reversible (Standaert & Young, 1996). Trihexyphenidyl 
and benztropine can be used as monotherapy or adjunc-
tive treatment to decrease symptoms of tremor in younger 
patients with PD. If used in combination therapy, they 
are usually given with levodopa or dopamine agonists in 
patients with later PD symptoms and persistent tremors 
(Miyasaki, Martin, Suchowersky, Weiner, & Lang, 2002).

SURGICAL TREATMENT

There has been a worldwide renaissance in neurosurgical 
treatment for PD based on substantial progress in the basic 
sciences. Pallidotomy and thalamotomy have evolved with 
the use of better neuroradiologic and electrophysiologic 
targeting. Posteroventral pallidotomy is considered a useful 
treatment for levodopa-induced dyskinesias and bradykine-
sia and has been demonstrated to improve rigidity, tremor, 
postural instability, and gait disturbance (Krauss, Jankovic, 
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the gait. It has also been recommended for patients with PD 
to take longer steps and widen the base.

A few more severely affected patients with PD may need 
more intensive physical therapy. In these patients, the use of 
rehabilitation services in an institution or daily home visits 
from a physical therapist may be necessary. The goal is to 
keep the patient as independent as possible for as long as 
possible.

Reducing Rigidity (Relief of Muscle Tension)

MASSAGE THERAPY

A combination of kneading, wringing (Mennel’s petrissage), 
and deep stroking techniques stimulates sensory receptors, 
improves muscle nutrition, stretches the muscles, and pre-
vents contractures and stagnation of body fl uid.

RELAXATION TECHNIQUES

 n Active range of motion: The caregiver encourages the 
patient to move body parts in a direction counter to 
the posture that patient tends to adopt and to per-
form exercises that promote activity of antigravity 
muscles. Resistance may be used in these exercises to 
strengthen these muscles, which keep the body in an 
erect position.

 n Flexibility exercises: Patients who are alert and aware 
may be taught independently to perform fl exibility 
exercises for muscles that tend to shorten. In some 
cases, the caregiver may assist with or perform these 
stretches on the patient.

 n Local and general conscious relaxation techniques: 
When patients can move the body part through full 
range of motion, they should be encouraged to move 
it several times, paying particular attention to the 
feel of the contracting and relaxing muscles. In a 
quiet surrounding, with comfortable clothing and 
position, patients can be taught to perform deep-
breathing exercises in a relaxed manner. They are 
also taught to experience local or general voluntary 
muscle contraction and relaxation, as well as aware-
ness of the state (rigidity or relaxation) of the body 
or body part. Biofeedback and the development of 
kinesthetic awareness (postural training) are also 
helpful.

PATIENT EDUCATION FOR PHYSIOTHERAPY 
AND REHABILITATION

 n Teach patients correct posture.
 n Reinforce education as you interact with the patient 
daily.

 n Educate patients regarding the feeling they should 
have in relaxed or contracted muscle.

 n Use mirrors to let patients see how they look when 
properly aligned.

 n Touch the muscle that should contract to elicit con-
traction of the muscle.

It is recommended that preventive rehabilitation be 
initiated early in the management of the disease. This will 
require a team approach, involving the patient, the family 
or caregivers, therapists, and primary care providers. Patient 
and family support groups, such as the Parkinson’s Disease 
Society, are important resources for helping to meet all the 
needs of neurologic rehabilitation (Auff, Fertl, & Schnider, 
1995). Physiotherapy should be directed at helping patients 
deal with specifi c PD symptoms, such as improving gait, 
balance, fl exibility, and aerobic capacity and improving 
movement and functioning in activities of daily living, as 
well as aiding patients in creating a safe home environment 
(NICE Guidelines, 2006).

Physiotherapy often involves a home program of regular 
exercises to maintain or improve strength, range of motion, 
and fl exibility (Basmajian & DeLuca, 1985). When treating 
patients with PD, the physical therapist develops strategies 
to break the vicious cycle of physiologic changes, which if 
allowed to continue gradually decreases the patient’s qual-
ity of life (Brummel-Smith, 1997; Jacobson, 1929; Kisner 
& Colby, 1985; Schultz & Little, 1959; Tappan, 1988). 
Greater benefi t is derived if the treatment is begun as soon as 
a diagnosis is established. Occupational therapy is vital for 
patients with PD as it allows improvement in maintaining 
work and family activities. In addition, it aids in mobility 
and motor functioning, self-care (including eating, drinking, 
dressing, and bathing), and improvement in environmental 
safety (NICE Guidelines, 2006).

Gait and balance training emphasizes a safe gait and 
improvement in balance (Figure 52.1). The patient should 
be taught to keep the head up, to counter the fl exed posture 
consciously, and to lift the toes during the swing phase of 

Basal ganglia lesion

Rigidity Decreased movement

Adaptive shortening of muscle and soft tissues

Muscle weakness

Loss of flexibility

Shift in center of gravity

Balance problems

Transition between
basic positions

In gait:

Narrow base of support
Short step length
Minimal weight shift
Poor heel strike
Absence of arm swing

Stooping posture

FIGURE 52.1 

Physiological changes in Parkinson’s disease.
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 n SUMMARY

The treatment of patients with PD requires an interprofes-
sional approach. Primary care providers must work closely 
with neurology consultants to provide patients with the 
most advanced interventions. Due to the systemic nature 
of PD and the medications used to manage it, close moni-
toring is vital to assess the manifestations of PD as it pro-
gresses, as well as the side effects of the medications used. 
Rehabilitative services are crucial in terms of providing 
additional interventions to maintain the patient’s level of 
functioning. As the disease progresses, caregiver burnout 
increases; thus, the availability of adequate social and com-
munity supports becomes as important for the care of the 
patient as any medical intervention. Because many patients 
with PD take multiple medications, both for PD and other 
comorbid conditions, the risk of potentially adverse drug 
interactions exists. The patient, family, primary care pro-
vider, and other ancillary members of the team must col-
laborate in an organized and goal-directed way to keep the 
patient at the safest and highest level of functioning possible.

 n COMMUNITY RESOURCES

 n The American Parkinson’s Disease Association, 135 
Parkinson Avenue, Staten Island, NY 10305 (800-
223-2732 or 718-981-8001); fax: 718-981-4399; 
e-mail: apda@apdaparkinson.org

 n The National Parkinson Foundation, Inc., 1501 N. 
W. 9th Avenue/Bob Hope Road, Miami, FL 33136-
1494; Parkinson Information Lines: 800-327-4545 
(in the United States and Canada, except Florida and 
California), 800-433-7022 (in Florida), 305-547-
6666 (in Miami), 818-981-2233 (in Los Angeles); 
www.parkinson.org/

 n Parkinson’s Disease Foundation, 1359 Broadway, 
Suite 1509, New York, NY 10018 (212-923-4700); 
fax: 212-923-4778

 n United Parkinson Foundation, 833 West Washington 
Boulevard, Chicago, IL 60607 (312-733-1893)

Local divisions of these major organizations provide 
patient information, counseling, group discounts on medi-
cation purchases, and support groups for patients and fami-
lies. Newsletters published by national and regional groups 
provide updates regarding therapy, conferences, and experi-
mental treatment programs.

 n REFERENCES

American Medical Directors Association (AMDA). (2010). Parkinson’s 
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logic rehabilitation. Wiener Medizinische Wochenschrift, 145(13), 
302–305.

GAIT TRAINING

 n Body alignment: use of mirrors
 n Base of support: stepping on designated floor tiles
 n Walking on parallel bars with abduction partition
 n Heel strike: Emphasize picking up the swing foot and 
landing on the heel, pointing the toes upward.

Walking Aids/Adaptive Devices and  
Home Setup

Patients may become dependent on assistive devices as the 
PD progresses. These devices are recommended to improve 
mobility, balance, and safety. Such devices include gliding 
walkers, raised chair or toilet seats, and handrails. Canes 
should be avoided because of the posture of patients with 
PD. The protraction and internal rotation of the shoulder 
may place the tip of the cane between the legs and result in 
a patient falling. In the event that a walker is necessary, it 
is recommended to include front wheels to avoid backward 
falls and retractable wheels to avoid forward falls (NICE 
Guidelines, 2006).

Fall prevention is critical in the homes of patients with 
PD. To prevent falls from occurring in the homes of patients 
with PD, careful attention should be paid regarding the 
placement of furniture around the house. Other suggestions 
to prevent falls include having adequate rails on stairways, 
installing hand bars on the walls near the bathtubs and toi-
lets, raising toilet seats, and using rubber bath mats in the 
bathtubs. Shag or throw rugs should be removed to prevent 
slips and falls. In addition, specially designed bath chairs 
can be placed in showers to ensure easier and safer bath-
ing. Finally, modifying clothing, such as zippers or adhesive 
cloth instead of buttons, should be considered for patients 
who have difficulty dressing.

Speech Therapy

Patients with speech that is difficult to understand may 
benefit from practicing singing and reading out loud. 
Short courses of speech therapy have shown great 
improvements in dysarthria scores, volume, and other 
measurements of speech efficiency. Intensive voice and 
respiration treatment, focusing on increased vocal fold 
adduction and respiration, is more effective than res-
piration treatment alone for improving vocal intensity 
and decreasing the impact of PD (Ramig, Countryman, 
Thompson, & Horii, 1995).

Teaching and Self-Care

Patients and families experiencing PD may have some addi-
tional time to prepare for some social and physical limi-
tations. Patients should be encouraged to participate in 
their care to the maximum of their ability. Professional 
counseling may be helpful for the patient facing increasing 
limitations.

mailto:apda@apdaparkinson.org
http://www.parkinson.org
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  Perip   heral neuro pathy (PN) i  s a serious complication that 
occurs in a myriad of clini cal conditions treated by the pri-
mary care  provider. PN is  defi ned as deranged funct ion and 
structure of peripheral motor  , senso  ry, and auton omic neu-
rons , involving either the entire neuron or selected levels. 
The disorders of the peripheral nervous system are clinically 
diverse and depend on the severity of the pathological pro-
cess, the rate of progression, the population of neurons or 
Schwa nn cells affecting the level within the neurons affected, 
and the subce llular pathological events involved (Albri ght, 
Solda  n, & Gonzá  lez-Scara no, 2003; Boulto  n, 2005).

PN may  manifest a wide variety of signs and symptoms, 
including burning sensations, parest hesias, and dysest he-
sias and a “pins and needles” sensation. Underlying disease 
states that may cause PN inc  lude diabet es mellitus (DM; 
Bo  ulto  n, 2005; Lindsa y, Rodger s, Savath  , & Hettin ger, 
2010), HIV in  fection, uremia, neopla sms, and chronic alco-
ho l abuse. Nutritional defi cits in thiamine, pyridoxine, or 
cyanoc obalamin may cause PN (Ch  audh  ry, 2008). Drugs 
have also been implicated in causing PN and   are listed in 
Table  53.1. Enviro nmental toxins, including heavy  metals 
such as lead and mercury, have also been implicated.

 n ANATOMY, PHYSIO LOGY, AND PA THOLOGY

Each peripheral nerve has a well-d efi ned anatomic course, 
supplies a dermatome (although there is some overlap), and 
innervates specifi c muscles. The proximity of some nerves to 
bony struct ures makes them particularly vulnerable to com-
pre ssion or entrapment injury. Although there are several 
etiolo gies for PN, th  e pathologic processes can generally be 
divided into four catego ries: Waller   ian degeneration, axo-
nal  degeneration, neurop athy, and segmen tal demyel ination 
(Jacewi  cz & Timmon s, 2011).

An injury that causes interruption of the axon and 
myelin, as in a transe ction of a nerve, results in Waller   ian 
degeneration distal to the injury site. In this distal segment, 
the myelin and axon degenerate, resulting in a loss of electri-
cal conduction. Proximal to the transe ction, regrow th may 
occur, but it is slow and often incomplete, and the recovery 
of the nerve is limited. Axonal  degeneration refers to distal 

axonal breakdown resembling Waller   ian degeneration, but 
it is the result of metabolic derangement within neurons 
(e.g., DM, to xins). This results in denerv ation of the muscle 
and muscle atrophy.

Neurop athy refers to primary loss or destruction of 
nerve cell bodies, along with degeneration of their entire 
peripheral and central processes. Inherited conditions such 
as spinal muscular atrophies (lower  motor   neurons) and 
hereditary sensor  y neurop athies (primary sensor  y neurons) 
may be affected. Toxins and organic compounds such as 
mercury and pyridoxine overdose can result in primary neu-
ronal degeneration (Jacewi  cz & Timmon s, 2011). Segmen tal 
demyel ination (e.g., Guilla  in–Barré syndrome [GBS]) is 
an injury of the myelin sheath or the myelin -producing 
Schwan n cells, resulting in breakdown of myelin with rela-
tive sparing of axons so that no atrophy occurs unless nerve 
fi bers are affected, as can occur in severe cases.

There are two broad classes of peripheral nerve injury. 
Mononeur opathies are focal lesions of peripheral nerves 
(e.g., traumatic or ischemic). Polyneur opathies are bilateral 
symmetric disturbances of function  (e.g., toxic, hereditary, 
infl ammatory, or metabolic). Multifocal isolated lesions are 
termed “mononeur  opathy multiplex” and most commonly 
affect peroneal  median, and ulnar ne rves.

Most PNs are  associated with a loss of function , either 
sensory,   motor, o  r both, and are typically not painful.  Pain 
is   characteristic of diabetic, alcoholic, and nutritio nal defi -
ciency neuropat hies.

Diabetic PN

The e xact etiology and pathogenesis of diabetic PN has n  ot 
been well elucidated and may be multifac torial. Chronic 
hyperglycemia has been associated with diminished nerve-
co nduction velocity and the clinical  presentation of PN. 
Gluc  ose is usually metabolized by hexokina se to glucose-
 6-phosphate. In the presence of constant hyperglycemia, 
saturation of the hexokina se enzymatic pathway occurs, 
and excess glucose is converted to sorbitol  by the polyol 
p athway.

A likely mechanism for the pathogenesis of human dia-
betic neuropat hy is increased polyol p athway activity sec-
ondary to diabetic hyperglycemia. During hyperglycemia, 
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Neuropathies may be the result of immunopathogenic 
events, such as the inflammatory demyelinating polyneu-
ropathies. During the early stages of infection, the immune 
system is relatively competent but is stimulated and has 
altered responsiveness. A vasculitic syndrome occurs mainly 
during the early symptomatic phase of infection and has 
been postulated to be the result of circulating immune com-
plexes of HIV-1 antibody and antigen that are deposited in 
vessel walls.

Distal symmetric polyneuropathy occurs mainly in the 
late phase of HIV infection (AIDS), when there is severe 
immunosuppression. At this stage, the mechanisms that 
have been proposed include productive infection of neural 
tissue with HIV-1 or cytomegalovirus or toxic or metabolic 
abnormalities as a result of advanced systemic disease.

Another possible mechanism for HIV PN is a dysregula-
tion of macrophages within the peripheral nerve, resulting 
in excessive production of tumor necrosis factor and other 
interleukins. Additional factors that may damage the periph-
eral nerves in HIV patients include gp-120 (the coat protein 
of HIV virus) or a nutritional deficiency (e.g., vitamin B12).

The most common neuropathy is a predominantly sen-
sory neuropathy presenting distally and symmetrically with 
little functional weakness. Predominantly sensory neuropa-
thies are a common feature of advanced HIV disease, with 
an estimated prevalence of 45% in AIDS patients.

however, the cellular level of glucose increases in tissues 
such as the peripheral nerve, where glucose entry is inde-
pendent of insulin.

In peripheral nerve tissues, the excess glucose is metab-
olized predominantly by aldose reductase. Increased flux 
of glucose through the polyol pathway may be associated 
with myo-inositol depletion, decreased sodium–potassium 
ATPase activity, decreased nitric oxide synthase, tissue 
hypoxia, and subsequent structural lesions.

Aldose reductase inhibitors block the flux of glucose 
through the pathway and prevent these abnormalities. 
Aldose reductase inhibitors are under clinical investigation 
for the treatment and prophylaxis of diabetic PN.

HIV Peripheral Neuropathy

PNs are a common complication of HIV disease, occurring 
at all stages of infection. Acute PN in HIV disease may be an 
early feature of the infection, especially around the time of 
seroconversion (Albright et al., 2003). HIV-related PN may 
manifest in a variety of forms: a predominantly sensory neu-
ropathy, an autonomic neuropathy, a mononeuritis multi-
plex, or an inflammatory demyelinating polyneuropathy. 
One of the distinguishing features of the neuropathies that 
occur in HIV patients is the relative specificity of the indi-
vidual neuropathic syndromes with the stages of infection.

DM, diabetes mellitus; RA, rheumatoid arthritis.

Metabolic/nutritional DM, hypothyroidism, acromegaly, uremia, liver disease, and vitamin B12 deficiency

Drug induced Antineoplastics: Cisplatin, oxaliplatin, thalidomide, vincristine
Antimicrobials: Chloramphenicol, chloroquine, dapsone, ethambutol, isoniazid, metronidazole, nitrofurantoin
Cardiovascular: Amiodarone, hydralazine
Central nervous system: Alcohol, lithium, phenytoin
Other: Cimetidine, colchicine, disulfiram, gold, pyridoxine

Industrial/environmental toxins Organic and industrial compounds: Acrylamide, carbon disulfide, dimethylamino-propionitrile, ethylene oxide, 
hexacarbons, organophosphates, thallium, trichlorethylene, vacor

Heavy metals: Arsenic, lead, mercury, gold, platinum

Connective tissue processes/
vasculitis

Polyarteritis nodosa, RA, systemic lupus erythematosus, scleroderma, ischemic neuropathies, systemic necro-
tizing vasculitis, giant cell arteritis, Wegener’s granulomatosis

Infections/infectious processes Leprosy, HIV; diphtheria, Epstein–Barr virus, rabies, sarcoidosis, cytomegalovirus

Inflammatory processes Acute idiopathic polyneuropathy (Guillain–Barré syndrome), chronic inflammatory demyelinating polyneuropathy

Neoplasms Compression and infiltration by tumor, multiple myeloma, nonhereditary amyloidosis

Trauma/compression Severance contusion, stretching, compression, crushing, ischemia, electrical, thermal, and radiation injuries 
and drug injection, stretch injuries from orthopedic traction, compression from prolonged pressure, herni-
ated discs, osteophytes, or fractures

Entrapment syndromes Lower extremities: Sciatic and peroneal entrapment syndromes 
Upper extremities: Carpal tunnel syndrome, ulnar entrapment syndrome, radial nerve entrapment, thoracic 

outlet syndrome

Hereditary Hereditary motor and sensory neuropathies, hereditary sensory and autonomic neuropathies Types I–IV, 
Friedreich’s ataxia, porphyria, hereditary amyloidosis

TABLE 53.1 Categories and Etiologies of Peripheral Neuropathies
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Other observations suggest widespread axonal dysfunction 
in chronic renal failure (Jacewicz & Timmons, 2011).

 n EPIDEMIOLOGY

An accurate accounting of the epidemiology of PN is 
unknown because, in most instances, the neuropathy is part 
of a clinical presentation or a complication associated with 
a long-term, chronic condition (e.g., DM, alcoholism, or 
exposure to toxins). DM is the most common human meta-
bolic disease (5 million cases in the United States), and dia-
betic neuropathy is the most common complication of DM.

Forty percent of patients with insulin-dependent DM 
for >20 years and 5% to 10% of patients with noninsu-
lin-dependent DM develop neuropathies. The incidence is 
declining, perhaps as a result of improved glycemic control 
(Diabetes Control and Complications Trial [DCCT], 1993).

Neuropathies associated with toxic substances used in 
industries such as farming or the oil industry are seen in 
such workers (Table 53.2). The incidence of toxin-related 
neuropathies is not known, partly because of the long delay 
(often more than 20 years) between exposure and develop-
ment of symptoms.

Thirty percent of all cases of PN are attributed to alco-
holic neuropathy. A close association between alcoholic 
neuropathy and nutritional deficiency has also been noted 
(Jacewicz & Timmons, 2011).

Entrapment syndromes are more common in persons 
who use their hands in repetitive motions, such as musicians, 
hairdressers, and computer users. The risk of developing 

Toxin-Induced PN

Exposure to environmental, biological, and experimental 
toxins, metals, and drugs can produce neurologic manifes-
tations resulting from impaired function of the central and 
peripheral nervous systems. Metals that are associated with 
PN include mercury, lithium, gold, and platinum. Sources of 
human exposure to neurotoxins include occupational expo-
sure, environmental contamination, drug therapy, and food 
poisoning. Botulinum toxin, a potent neurotoxin, causes 
paralysis when ingested in contaminated foods.

Neoplasm PN

Neoplasm PN is most common in carcinoma of the lung, 
but it is also associated with carcinoma of the stomach, 
colon, rectum, and other organs. It is difficult to ascertain 
the prevalence of PN in malignancy, because it depends on 
the pathologic type and site of the tumor, the stage and 
duration of the illness, the techniques for diagnosis used, 
and the criteria for diagnosis. Pathogenic mechanisms for 
neoplasm-associated PN include direct infiltration of roots 
and nerves by tumor cells, toxic factors released by the 
tumor, alterations in protein, and fat metabolism as a result 
of the tumor, nutritional deficiencies, vascular causes, viral 
infections, and immunologic disturbances.

Alcoholic PN

Despite the observation that chronic excessive alcohol inges-
tion is associated with peripheral nerve disease, there is still 
controversy about whether the neuropathy is the result of a 
direct toxic effect of alcohol, malnutrition, or both. Human 
studies have not been able to differentiate a direct toxic 
action of alcohol on the peripheral nervous system from the 
effects of poor nutrition. The neuropathy observed may be 
the result of a deficiency in vitamin B1, niacin, vitamin B6, 
vitamin B12, or vitamin E.

Neuropathy Associated With Renal Failure

PN became clearly established as a complication of chronic 
renal failure in the early 1960s. In progressive chronic renal 
failure, slowing of nerve conduction tends to occur when 
creatinine clearance is approximately 10% of normal. 
Nerve conduction continues to worsen as renal function 
deteriorates. The diminished nerve conduction occurs prox-
imally and distally to the same degree. Uniform generalized 
slowing of conduction tends to occur subclinically and does 
not predict the appearance or clinical signs and symptoms 
of neuropathy.

The subclinical diminished nerve conduction in chronic 
renal failure is functional and is not accompanied by evident 
renal morphologic change; thus, it is readily reversible by 
restoration of normal renal function. Chronic dialysis may 
prevent, stabilize, or improve uremic neuropathy, but dialy-
sis has relatively little effect on nerve-conduction velocity. 

 n  Sensory: Decreased or loss of light touch and pinprick sensation 
along the involved dermatome; tingling, numbness, and dyes-
thesias are common. Loss of appreciating vibration and position 
are also seen. Pain is a feature of some neuropathies, especially 
if small fibers within the nerves are affected. Polyneuropathies 
with pain include those related to diabetes alcoholism, por-
phyria, RA, and AIDS. Pain is also common with many entrap-
ment syndromes.

 n  Motor: Involvement of the motor fibers of a purely motor nerve 
or a mixed nerve results in lower motor neuron weakness, 
paresis, or paralysis of the muscles innervated by the involved 
peripheral nerve. Atrophy of the specific muscle groups and 
related deformities may follow. Fasciculations may also be noted.

 n  Reflexes: Deep tendon reflexes of the involved muscle or muscle 
groups are decreased or absent.

 n  Autonomic/trophic: Skin in the affected area may become dry, 
thin, scaly, inelastic, and cold and may cease to sweat. The nails 
may become curved and brittle; nail and hair growth becomes 
stunted. Orthostatic hypotension is a less common symptom.

TABLE 53.2
Sensory, Motor, Reflex, or Autonomic/
Trophic Disturbances

RA, rheumatoid arthritis.
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polyneuropathy that is predominantly motor is less com-
mon than mixed or sensory polyneuropathy. For sensory 
involvement, the distal distribution produces glove-and-
stocking sensory loss in the limbs.

With advanced neuropathy, sensory loss appears in the 
midline of the anterior abdominal wall and spreads laterally. 
Later the vertex of the head and central face are affected. In 
severe sensory neuropathy, there may be virtually universal 
sensory loss, with the exception of the midline area over the 
posterior trunk and neck and peripheral aspects of the face.

Sensory polyneuropathies are usually symmetric, involv-
ing both sides of the body, and involve distal rather than 
proximal sensory nerves. Sensory neuropathy may involve 
large (myelinated) or small (nonmyelinated) fibers, or both. 
When sensory polyneuropathy involves small fibers, pain 
and paresthesias in the legs and feet most commonly occur. 
The pain is described as dull, burning, lancinating, crushing, 
aching, or cramp-like. Paresthesia is also observed. In addi-
tion, temperature and pain perception may be decreased or 
lost, especially in the legs and feet.

Large-fiber neuropathies produce deficits in propriocep-
tion. Abnormalities in gait and Chareot joints occasion-
ally occur with the involvement of proprioceptive fibers. 
Sensory polyneuropathies are often more intense in the eve-
ning. Extremely painful periods are often limited to a few 
months or years.

Distal polyneuropathy may present with a predomi-
nantly autonomic involvement, affecting gastrointestinal 
motility, bladder and anal sphincter control, sexual func-
tion, perspiration, and pupillary accommodation reactions. 
Cardiovascular autonomic dysfunction can lead to tachy-
cardia at rest, orthostatic hypotension, and painless myo-
cardial infarction.

PROXIMAL SYMMETRIC POLYNEUROPATHY

In symmetric polyneuropathies, a proximal distribution of 
motor involvement is occasionally observed. This is encoun-
tered in GBS and in rare cases of chronic progressive inflam-
matory demyelinating polyneuropathy. Proximal symmetric 
motor neuropathy may result in bilateral or unilateral weak-
ness and wasting of pelvifemoral muscles. A proximal dis-
tribution of sensory loss is less frequent.

Proximal motor neuropathies may possess asymmetric 
or symmetric patterns, and are subdivided clinically into 
acute, subacute, and chronically evolving. Sudden onset of 
asymmetric weakness of the hip and thigh muscles with or 
without pain characterizes acute and subacute presentations. 
The reason for selective proximal involvement is unknown. 
A possible cause may be that the proximal portions of the 
limbs are supplied by nerve fibers of larger diameter than 
those in the more distal regions and the trunk. These fibers 
may have differing susceptibility to metabolic aberrations 
or immunologic insult.

CRANIAL MOTOR NEUROPATHY

Focal and multifocal cranial nerve lesions can occur alone 
or in combination with a generalized polyneuropathy. In 

carpal tunnel syndrome is more than doubled in persons 
with DM.

Although a few conditions produce mononeuropathy 
and mononeuropathy multiplex, there are many etiologies 
of polyneuropathy. Diagnosis often depends on obtaining 
a thorough history (e.g., alcohol abuse or occupational 
exposures and risk factors), identifying systemic conditions 
associated with neuropathies (e.g., DM, systemic lupus ery-
thematosus), and conducting a careful physical and neuro-
logical examination.

 n DIAGNOSTIC CRITERIA

Disorders of one or more peripheral nerves cause various 
signs and symptoms that correspond to the anatomic distri-
bution and normal function of the peripheral nerve. Some 
peripheral nerves are purely motor, some are purely sen-
sory, and others are mixed. Diagnostic accuracy depends on 
a thorough knowledge of specific sensory dermatomes, mus-
cle innervations, reflexes, and autonomic function related to 
a particular nerve. The signs and symptoms of a periph-
eral nerve disorder may include sensory, motor, reflex, or 
autonomic/trophic disturbances (Table 53.2; Jacewicz & 
Timmons, 2011).

Classification of Neuropathies

PNs are classified based on the number of peripheral nerves 
involved and the pattern of involvement (e.g., symptoms 
may be confined to one side or both). The classification 
includes the following: Mononeuropathy simplex involves 
a single peripheral nerve (e.g., the median nerve in carpal 
tunnel syndrome).

 n Mononeuropathy multiplex involves several isolated, 
unilateral nerves, often widely separated in location. 
Mononeuropathy multiplex is usually the result of 
disseminated vasculitis, as in DM or polyarteritis.

 n Polyneuropathy describes impairment of multiple 
peripheral nerves simultaneously, resulting in a sym-
metric, bilateral pattern of functional loss, usually 
distal. Polyneuropathy is seen with many systemic 
processes. The presentation may be mainly sensory 
(e.g., amyloidosis, leprosy), mainly motor (Guillaine–
Barré, porphyria), or both.

Distribution of Involvement

DISTAL SYMMETRIC POLYNEUROPATHY

A distal distribution of motor and sensory deficit is the 
most common pattern observed in generalized symmetric 
polyneuropathies. Distal symmetric polyneuropathy can 
be mixed (sensory-motor autonomic) or predominantly 
sensory. With motor involvement, weakness and wasting 
begin distally in the limbs and spread proximally. The lower 
limbs are affected before the upper limbs. Distal symmetric 
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progressive polyneuropathies, the cranial nerves tend to be 
involved late in the evolution of the disease, being preceded 
by symptoms distally in the legs and arms. Cranial motor 
neuropathy results from occlusion of the vascular supply. 
This neuropathy is usually asymmetric and involves mono-
neuropathy of cranial nerves III (oculomotor), IV (troch-
lear), and VI (abducens), which are responsible for ocular 
movement and pupillary accommodation and constriction, 
resulting in extraocular muscle palsies. Cranial neuropa-
thies involving cranial nerves III and VI are common.

ENTRAPMENT SYNDROMES

Entrapment syndromes occur in the limbs and are mononeu-
ropathies involving the median, ulnar, common peroneal, 
and femoral nerves. Entrapment syndromes are character-
ized by sudden wrist or foot drop. The carpal tunnel syn-
drome (media nerve) is prevalent and commonly affects the 
hands. Carpal tunnel syndrome characteristically presents 
with pain and paresthesia that worsens at night. Etiologies 
include occupational trauma, DM, amyloidosis, rheuma-
toid arthritis (RA), and hypothyroidism.

DIABETIC PN

The classification of PN in the diabetic patient has been 
categorized based on the characteristics of the pain. These 
categories include muscular pain, superficial pain, and deep 
pain. Muscular pain, described as muscle cramping and 
spasm, is believed to be caused by damage to the reflex loop 
or to the motor neurons. Superficial pain is described as 
burning or allodynia (ordinarily nonpainful stimuli evoke 
pain) and is believed to be caused by an increased firing of 
damaged or abnormally excitable nociceptive fibers. Deep 
pain, described as pins and needles, is believed to be caused 
by spontaneous activity or increased sensitivity of damaged 
afferent fibers in the dorsal root ganglion and loss of inhi-
bition of large-myelinated and small-nonmyelinated fibers.

 n HISTORY AND PHYSICAL EXAMINATION

The health care provider must take a careful medical his-
tory to determine risk factors. A careful, detailed neurologic 
examination should include sensory (pin prick, temperature, 
position, light touch); motor (strength; look for weakness, 
atrophy, or fasciculations); reflexes (hypo- or hyperactive); 
and autonomic function (anhidrosis) of the proximal and 
distal extremities, as well as the cranial nerves and abdomi-
nal/truncal areas.

A functional assessment by observing the patient and 
asking questions such as, “Do you drag your toe or trip 
easily?” can suggest distal-leg weakness. If a median nerve 
entrapment at the wrist is suspected (carpal tunnel syn-
drome), a Tinel sign and Phalen maneuver are done. The 
diagnostic goals are to isolate the peripheral nerve or nerves 
involved, determine the overall pattern of neuropathy (e.g., 
stocking-and-glove weakness), and identify the underlying 
cause.

 n DIAGNOSTIC STUDIES

Electrophysiological nerve-conduction-velocity studies are 
usually diagnostic of PN. However, the more important 
concern is to identify the underlying etiology so that the pri-
mary problem could be addressed. Referral to a neurologist 
may also be considered.

The laboratory examination should include an evalua-
tion of hematologic status, including vitamin Bl2 and folate 
levels. Once these diagnostic steps are taken and evaluated, 
an etiology for the PN can be established in most cases. The 
classification of the types of PN on the basis of pathological 
process or etiology is of limited clinical value because the 
management algorithm is patient specific and based on the 
type of pain, not on the etiology or pathologic process.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Generally, treatment is directed at addressing the underly-
ing problem and providing patient education. Drug therapy 
with nonsteroidal anti-inflammatory drugs (NSAIDs) and 
analgesics, including topical creams, may be helpful. If an 
entrapment syndrome is present, removal of pressure on the 
nerve is the goal. In carpal tunnel syndrome, use of splints 
at night, use of NSAIDs, and a possible ergonomics consul-
tation in the home and workplace may be helpful. If symp-
toms persist, a neurosurgical referral may be indicated for 
evaluation for surgical decompression.

Pharmacotherapy

The following principles should be considered in the man-
agement of neuropathic pain:

 n Remove the cause where possible.
 n Promote healing or fiber regeneration.
 n Correct metabolic parameters and normalize the 
nerve microenvironment.

 n Normalize sensory input and nerve transmission.
 n Modulate centrally acting inhibitory pathways.
 n Reduce sympathetic overactivity or its effects.
 n Modify emotional or behavioral components of pain 
interpretation (changing the pain threshold).

Damaged peripheral nerves become spontaneously 
active. The damaged nerve is excessively mechanosensi-
tive and responds to mild mechanical deformation and 
sympathetic activation with an increased rate of firing. 
This increase can be inhibited by alpha-adrenergic block-
ade, resulting in vasodilation and increased vascular per-
meability, which may benefit the traumatized nerve. The 
mechanism of action of neuroleptics, prazosin, and antide-
pressants may include an alpha-adrenergic blockade that 
reduces neuronal firing.
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patient with severe, intractable neuropathic pain that is 
u  nresponsive to amitriptyline,  fl uphenazine m ay be added. 
Over-the-count er analgesic agents may be used for break-
through pain.

Antidepr essants are fi rst-line dru g therapy for th e treat-
ment of s ymptomatic di abetic PN (see Figure   53.1 fo r treat-
ment algo rithm). Amitriptyline,  clomipramine,  imipramine, 
an d pregabalin are  ideal agents whose effi cacy has been 
established in controlled clinical trial s (Finnerup, Sind  rup, 
& Jen  sen, 2010;  Saarto & Wiffe  n, 2007).   They may be given 
once daily and are inexpensive because they are available 

Symptomatic treatment does  not alter the underly-
ing cause of PN. The underl  ying cause of PN should be 
a  ddressed and remedied in all patients. Patients may have 
spontaneous resolution of PN and thus sh  ould be reevalu-
ated periodically.

The patient with chronic lancinating, e picritic, and  well-
localized  pain should be   treated with carbamazepine.  If the 
response is inadequate, a combination of phenytoin and  car-
bamazepine  may be tried. Pain described   as a diffuse burn-
ing that is nonlancinating , protopathic, a nd poorly localized 
should be treated with amitriptyline  or imipramine. Fo r the 

Patient with diabetes mellitus and symmetric peripheral pain

Nortriptyline (Pamelor; 25 to 50 mg at bedtime)

Amitriptyline (25 to 150 mg at bedtime)

Gabapentin (Neurontin; 300 mg at bedtime)

Gabapentin (300 to 1,200 mg 3 times per day)

Pregabalin (Lyrica; 50 to 200 mg 3 times per day)

Carbamazepinec (Tegretol; 200 to 600 mg twice per day)

Duloxetine (Cymbalta; 60 to 120 mg per day)

Venlafaxine, extended release (Effexor XR; 150 to 225 mg per day)

Oxycodone, controlled release
(Oxycontin; 10 to 40 mg twice per day)

Tramadol (Ultram; 50 to 400 mg per day)

Consider combination therapy with opiates

Lidocaine 5% patch (Lidoderm; 1–3 patches per day, up to
    12 hours per day)
Capsaicin cream (Zostrix; 0.075% topical four times per day;
    minimum 4- to 8-week trial to achieve results)

Consider referral to pain specialist

Trial of acupuncture

or

or

or

or

or

or

Establish realistic goals for treatment
Optimize glycemic control, lipid levels, and blood pressure

Rule out other causes of neuropathya

TCAsb

Initial evaluation

Anticonvulsants

Serotonin–norepinephrine reuptake inhibitors

Opiates

Add at any time:

  FIGURE 53.1

Algorithm for  treatment of diabetic peripheral 
neuropathic  pain.  
aOther causes of neuropathy include malignancy, alcohol 
use, HIV infection, isoniazid use, and chemotherapy. 
bTCAs should be avoided in patients older than 60 years 
and are relatively contraindicated in patients with glau-
coma, urinary retention, benign prostatic hyperplasia, 
impaired liver function, thyroid disease, and cardiac condi-
tions including heart failure, arrythmias, and orthostatic 
hypotension. 
cUse of carbamazepine requires monitoring of blood urea 
nitrogen, creatinine, transaminase, and iron levels, as well 
as performing a complete blood count, reticulocyte count, 
liver function test, and urinalysis.
TCA,  tricyclic antidepressant.
 Source:  Wong,  Chung, and  Wong, 2007.
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sensation in the esophagus and stomach, edema, hyperten-
sion, constipation, and vertigo. NSAIDs should be avoided 
in patients with a history of peptic ulcer disease, asthma, or 
renal dysfunction.

Aspirin or aspirin-like compounds are the most widely 
used peripherally acting analgesics worldwide. Aspirin also 
exhibits analgesic and anti-inflammatory activity that is 
mediated through the inhibition of prostaglandin synthesis. 
Complications associated with the use of aspirin include 
gastric ulcers, gastrointestinal bleeding, tinnitus, and hyper-
sensitivity reactions in patients with asthma. Salicylates 
have similar precautions as with NSAIDs. Acetaminophen 
appears to have no role in the treatment of PN, apparently 
because it lacks anti-inflammatory activity. Even so, the 
maximum recommended daily dose for acetaminophen is 
3 g/d due to the risk of potential acetaminophen overdoses 
(with other pain products that contain acetaminophen with 
other drugs). This can ultimately lead to liver injury and 
toxicity.

Tapentadol • Tapentadol is a novel analgesic that acts cen-
trally through two different mechanisms: µ-opioid recep-
tor agonism and norepinephrine-reuptake inhibition where 
it inhibits and modifies the ascending pain pathway in the 
central nervous system, respectively. In addition to being 
U.S. Food and Drug Administration (FDA) approved for 
treatment of moderate–severe pain, it is also indicated for 
the treatment of symptomatic diabetic PN. Its role in the 
treatment of symptomatic diabetic PN would be considered 
an adjunct agent to work in combination with first-line 
agents of symptomatic diabetic PN (e.g., TCAs, pregaba-
lin, duloxetine). Only the extended-release formulation of 
tapentadol is considered for this indication; therefore, it is 
recommended not to be crushed, chewed, broken, or dis-
solved. Tapentadol should be avoided in patients with sig-
nificant respiratory depression. Monitoring for respiratory 
depression is highly advised during the initial doses. Adverse 
reactions with tapentadol include somnolence, dizziness, 
fatigue, and headache. It can also cause nausea, vomiting, 
constipation, and diarrhea.

Patients with signs and symptoms suggestive of PN 
should be extensively evaluated before beginning drug ther-
apy, particularly with over-the-counter analgesics, whose 
efficacy in this setting is not established.

ANTIDEPRESSANTS

Cyclic antidepressants are the most extensively studied 
agents in the treatment of PN (Boulton, 2005). They serve 
as analgesics in the setting of PN and result in improved 
symptomatology. The analgesic effect of TCAs is mediated 
by blocking the central neuronal reuptake of serotonin or 
norepinephrine, therefore potentiating the inhibitory effect 
of these neurotransmitters on nociceptive pathways. The 
catecholamine reuptake inhibition of the TCAs may be 
the mechanism of analgesia because of the existence of an 
endogenous pain-suppressing system (dependent on opiates, 
serotonin, and norepinephrine). TCAs also have a periph-
eral alpha-adrenergic receptor blocking action at high doses. 

in generic form. If symptoms improve but the side effects 
are unacceptable, an alternative cyclic-antidepressant agent 
with milder side effects (fewer antimuscarinic and sedative 
effects) is desipramine. The role of paroxetine in the man-
agement of PN is less well established. Paroxetine appears 
to exert a weaker therapeutic effect than other antidepres-
sant agents because it lacks pharmacological action on nor-
epinephrine reuptake. Paroxetine is relatively devoid of any 
antimuscarinic and sedative side effects, but its role remains 
to be elucidated. Patients must be instructed to take tricy-
clic antidepressants (TCAs) or paroxetine on a daily basis, 
because sporadic use is not effective. If patients are contra-
indicated or receive inadequate response to TCAs, newer 
anticonvulsants such as gabapentin and pregabalin should 
be considered for symptomatic diabetic PN.

Patients with focal or small localized areas of neurop-
athy may be candidates for topical capsaicin treatment. 
Topical therapy may be advantageous because it avoids 
the systemic adverse effects and potential drug and disease 
interactions seen with TCAs or other oral agents. Capsaicin 
is not recommended for patients with extensive areas of PN 
because of its high cost, inconvenient application method, 
and irritating side effects. Patients with larger PN involve-
ment may benefit from therapy with TCAs.

The sodium channel antagonists carbamazepine and 
phenytoin are recommended in patients who cannot tol-
erate antidepressants or whose symptoms do not improve 
with cyclic antidepressant treatment. These agents are more 
expensive than antidepressants and are administered sev-
eral times a day (in certain settings, phenytoin may be given 
once a day). The efficacy of mexiletine, carbamazepine, and 
phenytoin for the treatment of PN is not well established. 
Therapy with lidocaine should be reserved for refractory 
PN pain in the hospital setting.

If an adequate response is not achieved with sodium 
channel antagonists for the treatment of lancinating pain, 
a trial of antidepressants, gabapentin, or prazosin may be 
initiated.

Therapy for PN is patient specific and should be based 
on the nature of the pain in addition to individual patient 
factors, such as tolerance of adverse effects, likelihood of 
adherence to the therapeutic plan, and financial status. The 
dose, adverse reactions, established efficacy data, and cost 
of the commonly used therapeutic agents in the treatment of 
PN are found in Table 53.3.

ANALGESICS

NSAIDs, acetaminophen, and salicylate analgesics may also 
be used in the treatment of PN. Patients may self-medicate 
with these agents because they are easily accessible and 
fairly inexpensive, although they are not recommended 
because of a lack of established efficacy in the treatment of 
PN. The NSAIDs exert their analgesic effects by inhibiting 
prostaglandins produced by the arachidonic acid cascade in 
response to noxious stimuli in the periphery and may also 
affect serotonin, substance P, bradykinin, and histamine. 
Adverse reactions with NSAIDs include nausea, vomiting, 
and dyspepsia. NSAIDs can also cause a rash, a burning 
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DRUG

 
DOSAGE

ESTABLISHED 
EFFICACY

 
ADVERSE DRUG REACTIONS

GENERIC 
AVAILABILITY

COST PER MONTH  
TO PHARMACIST

Antidepressants

Amitriptyline 10–25 mg/d PO 
initially, then titrate 
to a max of 150 
mg/d

+ + + Cardiac dysrhythmias, 
orthostatic hypotension, dry 
mouth, constipation, blurred 
vision, urinary retention, 
sedation, seizures

Yes 50 mg daily 
Generic (CMC-Cons): 

$19.24

Clomipramine 10–25 mg/d PO 
initially, then titrate 
to a max of 250 
mg/d

+ + + Same as amitriptyline Yes 50 mg daily Anafranil®: 
$499.54

Generic (Taro): $337.25

Desipramine 10–25 mg/d PO ini-
tially, then titrate to 
a max of 300 mg

+ + Same as amitriptyline except 
less antimuscarinic side 
effects and less sedation

Yes 50 mg daily 
Norpramin®:  
$114.50 

Generic (Major):  
$76.20

Imipramine 10–25 mg/d PO 
initially, then titrate 
to a max of 200 
mg/d

+ + + Same as amitriptyline Yes 75 mg daily Tofranil 
PM®: $665.20

Generic (Roxane): 
$505.73

Paroxetine 40 mg/d + Visual disturbances, headache, 
fatigue, nausea, diarrhea, 
vomiting, sexual dysfunction

Yes 40 mg daily
Paxil®: $175.54
Generic (Teva): $89.19

Venlafaxine 75–225 mg/d ++ Hypertension, sweating, 
weight loss, loss of appetite, 
nausea, dizziness, headache, 
somnolence, xerostomia, 
insomnia

Yes 75 mg daily
Effexor®: $248.00
Generic (Teva): $114.58

Duloxetine 60 mg PO daily ++ Nausea, somnolence, dizzi-
ness, decreased appetite, 
constipation

Yes 60 mg daily
Cymbalta®: $261.72
Generic (Torrent): 

$235.55

Capsaicin Cream

0.075% applied 3 or 
4 times daily

+ + + Transient burning, sneez-
ing, coughing, irritation, 
rash, erythema, dry skin, 
increased pain

No Zostrix® 60 g: $24.99

1B Antiarrhythmics

Lidocaine 5 mg/kg IV infusion 
over 30 min

+ Lightheadedness, confusion, 
dizziness, drowsiness, tinni-
tus, hallucinations, seizures, 
hypotension, bradycardia, 
cardiovascular collapse

Yes 70 kg patient dose = 
350 mg 0.8% (8 
mg/mL) 250 mL:  
$6.39

5% Lidoderm® Patch: 
$280.80

Mexiletine 450–600 mg PO daily + + Nausea, headache, diarrhea, 
vomiting, itching, pain, 
palpitations, cardiovascular 
abnormalities, CNS side 
effects similar to lidocaine

Yes 450 mg daily Mexetil®: 
$476.41 

Generic (Teva): $53.74

TABLE 53.3 Commonly Used Therapeutic Agents in the Treatment of PN

(continued )
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prostatic hypertrophy, neurogenic bladder dysfunction, and 
narrow angle glaucoma.

Antidepressants that have only dual serotonin–nor-
epinephrine-reuptake inhibition such as venlafaxine and 
duloxetine may play a role in the prevention and treatment 
of chemotherapy-induced PN (CIPN), respectively (Piccolo 
& Kolesar, 2014).

Venlafaxine • Venlafaxine inhibits serotonin more strongly 
at lower doses, and norepinephrine at higher doses. Although 

The TCA-induced analgesia appears to be independent of 
the antidepressant effect of these agents.

Adverse effects associated with TCAs include cardiac 
dysrhythmias, orthostatic hypotension, and peripheral and 
central antimuscarinic side effects (e.g., dry mouth, consti-
pation, blurred vision, urinary retention, and sedation). Use 
of TCAs should be avoided in patients with heart block, 
left bundle branch block, heart failure, or recent myocardial 
infarction. Other contraindications include symptomatic 

+ /–, conflicting data; +, one study available; + +, several studies available with limitations; + + +, established efficacy, several studies available.
PN, peripheral neuropath; SIADH, syndrome of inappropriate anti-diuretic hormone.

 
DRUG

 
DOSAGE

ESTABLISHED 
EFFICACY

 
ADVERSE DRUG REACTIONS

GENERIC 
AVAILABILITY

COST PER MONTH  
TO PHARMACIST

Antiepileptics

Carbamazepine 600–900 mg PO daily +/– Dizziness, drowsiness, 
unsteadiness, nausea, 
vomiting, leukopenia, 
thrombocytopenia, SIADH, 
dysrhythmias, rash, Stevens–
Johnson syndrome, hepatic 
dysfunction, anticonvulsant 
hypersensitivity syndrome

Yes 600 mg daily Tegretol®: 
$162.55

Generic (Sandoz): 
$36.58

Phenytoin 200–400 mg PO daily +/– Ataxia, nystagmus, slurred 
speech, drowsiness, fatigue, 
nausea, vomiting, diarrhea, 
constipation, gingival hyper-
plasia, hepatic dysfunction, 
rash, thrombocytopenia, leu-
kopenia, granulocytopenia, 
pancytopenia, anticonvulsant 
hypersensitivity syndrome, 
lymphadenopathy, hypertri-
chosis, hyperglycemia

Yes 300 mg daily Dilantin®: 
$65.08 

Generic (Mylan): $35.94

Gabapentin 300–900 mg PO daily + Somnolence, dizziness, ataxia, 
nystagmus, fatigue

Yes 300 mg daily 
Neurontin®: $103.39 

Generic (Teva): $39.93

Fluphenazine  1 mg twice daily max 
2 mg twice daily

+ + Extrapyramidal symptoms, 
sedation, antimuscarinic 
effects, quinidine-like cardio-
vascular effects

Yes 1 mg twice daily 
Generic (Mylan): 
$34.91

Pregabalin 50 mg twice-daily PO 
initially, then titrate 
to a max of 300 
mg/d

++ Peripheral edema, increased 
appetite, weight gain, xero-
stomia, ataxia, dizziness, 
headache, incoordination, 
somnolence, tremor, blurred 
vision, vertigo, fatigue, seda-
tion, confusion

No 50 mg twice daily
Lyrica®: $288.63

Analgesics

Tapentadol 50 mg twice-daily PO + + Dizziness, headache, somno-
lence, nausea, vomiting, 
constipation, diarrhea, 
xerostomia, fatigue

No 50 mg twice daily
Nucynta ER®: $193.81

TABLE 53.3 Commonly Used Therapeutic Agents in the Treatment of PN (continued)
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neurotoxicity have similar pathologies. Duloxetine is  FDA 
approved f   or the treatment of s ymptomatic di abetic PN and 
should   be considered when there is a contraindication or 
lack of response to use of TCAs.

The serotonin syndrome is a constellation of mental 
status changes and nervous system and neuromuscular 
effects that result from an increase in serotonin concentra-
tions. The excess serotonin most often occurs as a result of 
the concurrent ingestion of two serotonergic a gents, which 
often have different mechanisms of action. An increase in 
dose of either agent may also result in the serotonin syn-
drome. The diagnosis of t he serotonin syndrome should be 
considered when three of the following occur; agitation, 
diaphoresis, diarrhea, fever, hyperrefl exia,  incoordination , 
mental status changes, myoclonus, shi vering or tremor, in 
the setting of an increase in dose of a known serotonergic 
a gent. Other manifest ations include seizures and muscle 
rigidity.

Because the presentations of neuroleptic ma lignant syn-
drome and serotonin syndrome are similar, distinguishing 
between these syndromes can be perplexing. The onset of 
symptoms in serotonin syndrome is more rapid than in 
neuroleptic ma lignant syndrome (within minutes to hours). 
Neuroleptic ma lignant syndrome generally presents with 
extrapyramidal  symptoms. Resolution of the serotonin syn-
drome is also rapid compared to the neuroleptic ma lignant 
syndrome. Death is possible but rare.

CAPSAICIN

An a lternative to oral cyclic antidepressants for the treatment 
of P N is topical   capsaicin. Capsaicin is a natural substance 
derived from plants of the Solanaceae fam  ily and is found in 
capsicum peppers. Capsaicin yields the characteristic fl avor 
found in peppers. When applied to the skin, capsaici n fi rst 
produces a sensation of warmth, and with increasing con-
centrations a burning sensation. Repeated application results 
in desensitization. Capsaicin appears to alleviate pain and 
burni  ng by stimulating the release and subsequent depletion 
of substance P from sensory fi bers  . Capsaicin may also block 
substance P axonal transport. Capsaicin treatment does  not 
alter vibration, temperature, and touch perception (Boulton, 
2005)  .

Adverse effects may include transient burning, sneezing, 
coughing, irritation, rash/erythema, dry  skin, and incr eased 
pain. No syste mic adverse effects have been reported. 
Although capsaicin appears to be a promising agent for the 
treatment of P N, patients m  ay have problems following the 
guidelines for use, and this may hinder its effi cacy. Capsaicin 
must be applied three or four times daily; it is expensive; its 
side effects are often intolerable; and cosmetic acceptance 
may be a problem. Patients should be advised not to expect 
relief for up to 6 weeks after initiating capsaicin treatment. 
Sym ptoms may worsen transiently for 2 to 3 days during 
the initiation of therapy. Appro priate application of capsa-
icin includes wearing gloves, applying only a thin layer of 
cream, avoiding rubbing or agitating the area, and avoiding 
exposing the eye and mouth area to the cream.

there has not been an established agent for the prevention of 
CIPN, venlafax   ine is  a potential agent for these preventive 
measures. It is questionable that venlafaxine ma y decrease 
the effectiveness of chemotherapeutic agents but currently 
the data are unknown, therefore it should not be recom-
mended for routine usage.

Duloxetine • Unl ike venlafaxine, d uloxetine has  a more bal-
anced inhibition of the serotonin and norepinephrine   reup-
take receptors. Duloxetine sho uld be considered a fi rst-line 
tre atment opti on for CIPN; however,    the only clinical data 
 have proven it to be effective toward specifi c chemother-
apy treatments of oxaliplatin or  paclitaxel-ind  uced CIPN. 
Despite    this scarcity of data, it appears reasonable for clini-
cians to utilize duloxetine in  patients with CIPN from othe   r 
chemothe rapeutic agents since the mechanisms of chronic 

  LSD, lysergic acid diethylamide; MAOI,  monoamine  oxidase inhibitor;    SSRI, 
 serotonin-specifi c reuptake inhibitor;    TCA,  tricyclic antidepressant.

 INCREASED  SYNTHESIS
 l- Tryptophan

 SEROTONIN REUPTAKE INHIBITORS
Amphetamines
Cocaine   
Dextromethorphan 
 Meperidine
  SSRIs
  TCAs
 Venlafaxine
 Duloxetine

 INHIBITS SEROTONIN METABOLISM
  MAOIs (isocarboxazid, phenelzine, tranylcypromine, 

moclobemide, selegiline, rasagiline)
 Linezolid

 SEROTONIN  AGONISTS
 Buspirone
 LSD
Mescaline
 Sumatriptan, zolmitriptan, frovatriptan, eletriptan, rizatriptan, 

naratriptan, almotriptan

 INCREASED  SEROTONIN  RELEASE
Amphetamines
Cocaine
 Fenfl uramine
 Mirtazapine
Lithium
 Phentermine
 Reserpine

TABLE 53.4 S  elected S erotonergic Agents

A po ssibly fatal reaction that may potentially occur 
with the use of antidepressants is the serotonin 
syndrome (Table 53.4).
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T he incidence of the anticonvulsant hypersensitivity 
syndrome is unknown because of its variable presentation 
and diverse clinical featu res. The onset usually occurs within 
3 months of initiating treatment, mos t often within 2 to 4 
weeks. The onset for each feature of this syndrome may be 
variable, which may lead to a delay in diagnosis. The  onset 
of fever, rash, and lymphadenopath y is presumptive evidence 
for the syndrome, warranting discontinuation of therapy.

Patie nts should take phenytoin and  carbamazepine 
 with food to reduce gastrointestinal upset. Patients should 
be cautious while driving or performing oth er tasks th at 
require mental alertness. Patients should notify the physi-
cian if they experience a rash , unexplained fever, severe 
nausea or vomiting, swollen glands, bleeding, swollen or 
tender gums, joint pain, yellowis  h discoloration of the eyes, 
and any indication of infection or malaise.

Gabapentin • Gab apentin is  an oral antiepileptic agent 
introduced in 1994 as adjunctive therapy for pa rtial seizures 
with or without secondary generalization. The rationale for 
its use is based on the effect of other anticonv ulsants (carba-
mazepine  and phenytoin) in  the treatment of c ertain types 
of pain. Gabapent in is  an anticonvulsant agent structurally 
related to the inhibitory central nervou  s system neurotrans-
mitter gamma-aminobut  yric a cid (GABA). Althoug   h gaba-
pentin was  developed as a structural analog of GABA that 
woul   d penetrate the blood–brain ba rrier (unlike GABA) and 
mimi   c the action of GABA at inhibi   tory neuronal synapses, 
the drug has no direct GABA-mimetic a    ction; its precise 
mechanism of action has not been elucidated. Gabapentin 
doe s not exhibit hematologic or hepatic toxicity and does 
not interact with other medicati ons. It should be considered 
an agent used in the treatment of r efractory PN.

Pregabalin   • Pre gabalin is  an oral agent with antiepileptic/
analgesic properties where it binds to the alpha-2-delta  sub-
unit of voltage-gated  calcium channels within the central 
nervou  s system and will modulate calcium infl ux, therefore 
inhibiting the release of excitatory neurotransmitters (e.g., 
norepinephrine , serotonin, dopamine, substance P). Even 
though pregabalin is  structurally similar to GABA, it does 
   not bind to GABA nor benzo   diazepine receptors. It is also 
FDA approved f   or the treatment of s ymptomatic di abetic 
PN and should   be considered when there is a contraindica-
tion or lack of response to use of TCAs.

ANTIPSYC   HOTICS AS ADJUNCT THERAPY 
TO ANT IDEPRESS ANTS

Antipsychotic agents have been used successfully in con-
junction with antidepressant agents in the treatment of P N. 
The mechan  ism of action is not known, although a possible 
mechanism is alpha-adrenerg ic blockade. Fluphenazine i s 
often used in combination with amitriptyline.  Fluphenazine 
i s categorized as a high-potency a ntipsychotic and exhibits 
a low incidence of sedation, antimuscarinic  adverse effects, 
and quinidine-like   cardiovascular  effects. Fluphenazine i s 
likely to produce extrapyramidal  side effects, such as tar-
dive dyskin esia, neuroleptic ma lignant syndrome, and 

SODIUM CHANNEL ANTAGONISTS

Vaughan–Willia ms class 1B antiarrhyth mic  agents and anti-
epileptic drugs are sodium channel antagonists that produce 
their membrane-stabi lizing and subsequent analgesic effects by 
altering neuronal membrane sodium currents and suppress-
ing neuronal fi ring and generation of the pain impulse.   Of the 
Vaughan–Willia  ms class 1B antiarrhyth mic  agents, both mexi-
letine and  lidocaine have  been studied for the treatment of P N.

Depression   of synaptic transmission and subsequent eleva-
tion of the threshold for repetitive fi ring of nociceptive ne urons 
is considered the mechanism for analgesia produced by anti-
epileptic agents. Central effects on pain modulator  y sys tems 
have also been observed experimentally and may be related to 
their general effect on the reduction of neuronal excitability.

Mexiletine • The  effi cacy of mexiletine in  the treatment of 
P N has not bee  n well elucidated. Mexiletine may  be used in 
patients without evidence of heart disease who have sensa-
tions of burning, heat, formication, o r stabbing pain and in 
wh  om standard therapy has be en ineffective. The frequency 
of mexiletine sid e effects appears to be dose-dependent . 
Common adverse effects reported include nausea, headache, 
diarrhea, vomiting, itching, pain, and palp  itations. Until pro-
spective trials are conducted, mexiletine sho uld be consid-
ered second-line th erapy for pa tients who are unresponsive 
to fi rst-line the rapy and in  whom the benefi t from therapy 
must o utweigh the potential adverse effects. Mexiletine 
sho uld not be used in patients who have cardiac dysfunction.

Lidocaine • Lido caine, by  stabilizing nerve membranes, may 
reduce or impair the spontaneous activity in the damaged 
small myelinated fi b ers and therefore may be effi cacious in 
the management of PN. Intravenou  s li docaine may  have a 
benefi cial effect on the symptoms but not on the objective 
measures of neuropathy. This may be the result of a central 
effect of the drug, as opposed to a peripheral effect. Although 
intravenous li docaine may  be a promising agent, its use is 
not practical because it is not available as an oral agent.

Antiepileptics  • Phenytoin and  carbamazepine  appear to be 
effective in the treatment of p ain and pares  thesia as sociated 
with PN. Common sid  e effects include nystagmus, ata xia, 
slurred speech, mental confusion, transient nervousness, diz-
ziness, fatigue, irritability, tremor, headache, and depression. 
Gastrointestinal manifestations are also common, including 
nausea, vomiting, and abdominal pain and disco  mfort.

A po ssibly fatal adverse effect that may occur with 
both agents is the anticonvulsant hypersensitiv-
ity syndrome. Hallmark clinical featu res of this 
syndrome are fever, rash, hepatitis, and lymph-
adenopath y. Diagnostic criteria for the syndrome 
include fever, rash, lymphadenopath y, periorbital 
or  facial edema, hepatitis, hematologic abnormali-
ties, multiorgan sys tem involvement, m yalgias, and 
 arthralgias.

 C L I N I C A L  W A R N I N G :!
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The various symptoms and variations in response to 
 treatment make   PN frustrating for many patients. The pri-
mary  care provider needs to encourage the patient to engage 
in the usual activities of daily living. Patients must be moni-
tored for depression and activity limitations secondary to 
 pain. Validating the patient’s p  ain may help the patient par-
ticipate fully in the plan of c are.

 n COMMUNITY RESOURCES

 n The Neu ropathy Association, 60 E. 42d Str eet, Sui te 
942, New   York, NY   10165 (212–692–0664); www
.neuropathy.org/site/PageS erver?pagename=homepage

 n Seattle Treatme nt Education Project; www.the body
.com/content/art1792.html

 n National Institute of Neurologi  cal Disorders and 
Stroke, N IH Neuro   logi cal Institute, P.O. Box  5801, 
Bethesda,  MD 20824   (800-352-9424 or 301-496-
5751); www.ninds.nih.gov

 n SUMMARY

Care of t he patient with PN is a c  hallenge because signs and 
symptoms of this condition vary widely. Poorglyc emic  con-
trol; alcoholism; nutrition al defi ciencies, including folate, 
p yridoxine, and cyanocoba lamin; drug-indu ced PN; and 
H  IV-relat   ed PN are co  mmon scenarios in which underlying 
issues should be addressed. Pharmacologic management has 
been directed toward improving nerve function  or providing 
symptomatic relief of neuropathic pain. Dep letion, stimula-
tion, antagonism, or other alt erations of neuropept ides such 
as substance P, norepinep hrine, serotonin, and endorphins 
may alter the transmission or perception of neural impulses. 
Agents that have been used include analgesics (e.g., tra-
madol) , antidepressants with or without phenothia zines, 
topical capsaicin, phenytoin , carbamaze pine, mexiletin e, 
gabapenti n, pregabali n, venlafaxi ne, duloxetin e, pentoxify l-
line, prazosin,  and clonidine . Experimental agents include 
aldose re ductase inhibitors and alpha-lip oic ac id.

dystonias. Ant ipsychotics such as fl uphenazine s hould be 
reserved as adjunctive therapy with T CAs in patien   ts who 
do not respond  to TCAs alone.

 CLONIDINE AND  PENTOXIFYLLINE

 Clonidine has analgesic effects in  postherpetic neuralgia and 
therefore may be an effective analgesic in the management of 
diabetic   PN.  Clonidine is an  alpha-2- adrenoreceptor agonist. 
There is a high concentration of  alpha-2-adrenergic recep-
tor binding sites in rat and human dorsal horn.  Clonidine 
inhibits the fi ring of dorsal horn  nociceptors.  Pentoxifylline 
may improve blood fl ow through the microvasculature by 
decreasing erythrocyte stiffness and increasing erythrocyte 
fl exibility, thus causing a secondary reduction in the viscos-
ity of whole blood. It is therefore a potential  treatment for 
diabetic neuropathy.

 Clonidine and  pentoxifylline should be reserved for 
refractory cases of   PN. Further randomized prospective tri-
als are warranted to establish the role of these agents in the 
 treatment of   PN.

PYRIDOXINE

It is postulated that pyridoxine defi ciency may be respon-
sible for abnormal glucose metabolism. A defi ciency in pyri-
doxine may result in increased  gluconeogenesis as a result 
of abnormal  tryptophan metabolism. Alternatively, several 
metabolites of  tryptophan, which is produced in excess 
because of pyridoxine defi ciency, have been observed to 
bind insulin and decrease its biologic effect.

 PRAZOSIN

 Prazosin is a selective  alpha-1- adrenoreceptor antagonist. 
Its use in the  treatment of  painful  neuropathy is based on the 
suggested  upregulation of  alpha- adrenoreceptors in injured 
nerves.  Alpha-1- adrenoreceptor antagonists may also act on 
postsynaptic receptors at the medulla oblongata.

 n TEACHING AND  SELF- CARE

Patients and their families need to be encouraged to par-
ticipate fully in their  care. As with  other   sensory and   motor 
problems, special  care is needed to assess the environment 
for potential problems with safety. Patients with   PN should 
make every effort to identify activities in which they will 
need to ask for help.

A  high fi rst dose may result in syncope from pos-
tural hypotension. The fi rst dose should not exceed 
1 mg. The dose is increased in increments of 1 mg/
wk. Benefi t usually occurs at a dose of 4 to 8 mg. 
 Prazosin should be used only when all  other  treat-
ment modalities fail.

 C L I N I C A L  W A R N I N G :!

EDITOR’S NOTE

COMPLEMENTARY APPROACHES

A general discussion of complemen tary approaches 
can be found in Chapter 3 . The following, while 
not an exhaustive list, is a complemen tary approach 
being used for this condition. Providers need to assess 
for the use of complemen tary approaches as part of 
the patient’s history, as they may impact conven-
tional therapies, and patients may not volunteer this 

http://www.thebody.com/content/art1792.html
http://www.ninds.nih.gov
http://www.neuropathy.org/site/PageServer?pagename=homepage
http://www.neuropathy.org/site/PageServer?pagename=homepage
http://www.thebody.com/content/art1792.html
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information unless specifically asked. Efficacy of many 
complementary approaches is not as well documented 
as that of conventional therapies. Providers need to 
read the literature before suggesting these complemen-
tary approaches.

 n Acupuncture
 n Aromatherapy
 n Biofeedback
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Seizures are the clinical manifestations of excessive and 
h ypersynchronous, usually s elf-limiting, abnormal activity 
of neurons in the cerebral cortex. The behavioral features 
of a seizure refl ect the cerebral cortical areas where the 
abnormal neuronal activity originates and spreads (E  ngel, 
1989). A convulsion implies a violent, involuntary contrac-
tion or se ries of contractions of voluntary muscles. Epilepsy 
is a c hronic condition characterized by two or more unpro-
voked recurrent s eizures. Epilepsy implies a periodic recur-
rence of s eizures with or without convulsions (E  ngel, 1989).

 n ANATOMY, P HYSIOLOGY, A  ND PATHOLOGY

The excitability of the neuronal cell membrane depends on 
the maintenance of an electrical charge, or p otential dif-
ference, between the intracellular and extracellular envi-
ronments, analogous to the cardiac cell. This is achieved 
through the maintenance of different concentrations of neg-
atively charged ions on either side of the membrane in the 
resting state, with the outside having a net positive charge 
relative to the inside.

The membrane is thus polarized in its resting state, usu-
ally with a membrane p otential of –60 to at least –80 m V. 
During depolarization, the permeability of the membrane 
changes to allow positive ions to fl ow in, eliminating the 
p otential difference. The membrane is subsequently r epolar-
ized when the ions that fl owed in are pumped back out. The 
movement of ions during these phases is extremely c omplex 
and involves many different c hannels that are governed by 
various infl uences and are operative at different phases of 
the process (E  ngel, 1989).

Excitatory postsynaptic potentials generally are caused 
by excitatory neurotransmitters, which include the excit-
atory amino acids glutamate and a spartate, acetylcholine, 
and the less-potent histamine and c  orticotropin-releasing 
factor (E  ngel, 1989; M  eldrum, 1992). These substances 
modify N a+, K+, or C a++ c hannels to reduce the p otential 
difference across the membrane and facilitate rapid depolar-
ization (F igure 54.1). Inhibitory postsynaptic potentials are 
caused by inhibitory neurotransmitters, primarily g  amma-
a minobutyric acid (G   ABA) and g lycine, and the less-potent 

dopamine, n orepinephrine, and serotonin. These substances 
move K+ out of the cell or C l− into the cell, increasing the 
relative intracellular negativity and hyperpolarizing the 
membrane, making rapid depolarization less likely.

Any imbalance in excitatory or inhibitory infl uence 
may lead to h  ypersynchronous neuronal fi ring. The action 
p otential spreads to neighboring cells, causing them to fi re 
at t he same time and to have concurrent r efractory periods. 
All the neurons emerge from refractoriness simultaneously 
and are susceptible to fi ring simultaneously again; the pro-
cess is thus repeated and perpetuated (E  ngel, 1989). This 
coordinated fi ring spreads until a critical mass is reached 
and a seizure ensues. The term “seizure threshold” corre-
sponds to the limit beyond which the patient can be made to 
seize, when subjected to a suffi cient number of e pileptogenic 
factors.

During a generalized t onic– clonic seizure, there is a 
300% increase in cerebral oxygen consumption and a 
900% increase in cerebral b lood fl ow. The increased brain 
b lood fl ow is necessary to supply neurons with oxygen, 
glucose, and other necessary nutrients while removing the 
enormous amounts of carbon dioxide and metabolic waste 
products. Since the brain has a limited capacity to increase 
brain b lood fl ow, a state of sequential neuronal hypoxia, 
anoxia, ischemia, and impending necrosis develops. 
H ypoxia-induced lactate synthesis causes the production of 
free radicals (e.g., s uperoxides, peroxides), damaging and 
destroying the neuronal cells. In patients with status e pilep-
ticus (a convulsive seizure or se ries of s eizures lasting longer 
than 5 minutes), cardiac collapse and r habdomyolysis may 
occur with renal failure as a consequence of prolonged i ctal 
activity (D   eLorenzo, T owne, P  ellock, & K o, 1992; D odson 
et al., 1993).

 n E PIDEMIOLOGY

Epilepsy and s eizures are among the most prevalent n euro-
logical disorders. Currently, e pilepsy ranks as the fourth most 
common neurological disorder, behind migraine, s  troke, 
and A lzheimer’s disease (H   irtz et al., 2007). The prevalence 
of e pilepsy across the U  nited States is approximately 2.2 
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The annual incidence of e pilepsy in the U .S. population is 
about 50 per 100,000 people (S  ander, 2003). Although e pi-
lepsy affects all age groups, the incidence is bimodal. Those 
in early childhood and the elderly have the highest f re-
quency of new-onset s eizures ( T hurman, B  eghi, & B egley, 
2011). Annual costs of e pilepsy may be as high as $12.5 
billion depending on the resources measured, for example, 
lost productivity (Y  oon, F rick, C arr, & A ustin, 2009).

 n HISTORY A ND PHYSICAL EXAMINATION

The diagnosis of e pilepsy is clinical and is based on a detailed 
description of events expe rienced by the patient before, dur-
ing, and after a seizure and, more importantly, on an eye-
witness acc ount. Three questions need to be answered when 
the provider is evaluating a patient with possible e pileptic 
s eizures:

 n Is it e pilepsy?
 n What  type of e pilepsy?
 n What is the etiology?

 n DIAGNOSTIC TESTS

The E  EG provides supportive evidence for the clinical diag-
nosis of e pilepsy by demonstrating e pileptiform discharges; 
however, normal studies d o not exclude s eizures. The E EG 
a ids in the c lassifi cation of s eizures, the selection of appro-
priate a  ntiepileptic drugs (A   EDs), and the analysis of the 
patient’s response to therapy.

M  RI and C  T of the brain can complement e lectrophysi-
ological studies by identifying structural brain lesions that 
may be causally related to the development of e pilepsy. 
M RI is more sensitive than C  T in detecting cerebral lesions 
related to e pilepsy, such as cortical heterotopias or m esial 
temporal sclerosis, and h amartomas. Some abnormalities, 
such as calcifi ed or bony abnormalities, may be easier to 
interpret on C  T than M  RI. Positron emission tomography 
and single photon emission C  T are less readily obtainable. 
These techniques can identify areas of cerebral h ypome-
tabolism interictally in patients with p  artial e pilepsy, even 
when M  RI and C  T have been normal (E  ngel, 1989).

 n DIFFERENTIAL DIAGNOSIS

Differentiating e pileptic s eizures from other paroxysmal 
n on-epileptic events is a common problem. Not all parox-
ysmal behaviors that include shaking, stiffening, or staring 
are e pileptic s eizures. Paroxysmal behavioral changes can 
result from many different medical, n eurological, and psy-
chiatric disorders. In some cases, these disorders coexist, 
further confounding the diagnosis and therapy.

N  on-epileptic s eizures are common and are reported to 
occur in approximately 5% to 20% of epileptic outpatients 

million people, while worldwide up to 65 million people are 
affected ( I nstitute of M edicine, 2012). More than 1% of the 
general population will have at least one seizure in a lifetime 
(S  ander, 2003). An estimated 1 in 100 people expe rience 
either a single unprovoked seizure or are diagnosed with 
e pilepsy every year ( Institute of Medicine [IOM], 2012). 
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  FIGURE 54.1

T hese graphs shows the phases of the N a+ action p oten-
tial after h yperpolarization as reco rded at the n euronal 
cell body (soma); a shows the resting membrane potential 
of approximately 85 mV; b shows the phase of graded 
Na+-mediated depolarizat ion, during which a slow–
moderate  inward fl ow of Na+ ions begins to reduce the   
membrane potential; c indi cates the level of the threshold 
(appro ximately 65 mV) at which “explosive” or rapid 
depolar ization d occur s; this is also known as the ris-
ing phase of the all-or-none regenerative spike; e is the 
repolarization  phase, during which the Na+ current g and  
voltage-dependent K+ current h reest ablish the resting 
m embrane potential; in fact, the potential transiently 
becomes grea ter than the resting pot ential, in the phase 
known as after hyperpolarization  f. i indicates the abso-
lute refracto ry period, and j indicates the relative refrac-
to ry period, during which an appropriate change in t he 
electrophysiological environment can induce a depolariza-
ti on to occur prematurely.
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It is associated with a loss of postural tone and spontaneous 
recovery. The diagnosis of syncope is supported if episodes:

 n Are precipitated by anxiety or pain (e.g., venipunc-
ture) or assumption of the upright position

 n Exclusively occur while standing or sitting
 n Are associated with pallor and diaphoresis
 n Are not associated with sustained tonic or clonic move-
ments, bladder incontinence, or tongue or cheek bites

 n Are not followed by post-episode confusion, lethargy, 
muscle soreness, and headache.

Although incontinence strongly suggests an epileptic sei-
zure, if the bladder is overdistended when syncope occurs, 
there also may be incontinence. Prodromal symptoms such 
as abdominal sensations (e.g., “butterflies” or nausea), 
flushing and warmth, dizziness and lightheadedness, bilat-
eral paresthesia, and a feeling of fear and unreality occur 
with both syncope and epileptic seizures. Symptoms such 
as formed visual or auditory hallucinations, olfactory hal-
lucinations, déjà vu, or focal sensory or motor phenomena 
strongly suggest partial seizures.

A prodrome lasting several seconds, followed by loss 
of consciousness for 15 to 60 seconds, followed by a rapid 
return to a normal level of attentiveness, is typical of syn-
cope. The greatest source of error in distinguishing seizures 
from syncope is failure to recognize that brief tonic or clonic 
movements often occur in syncope (convulsive syncope), 
especially when the patient is maintained in the upright 
or sitting position (Pacia, Devinsky, Luciano, & Vazquez, 
1994; Ziegler, Lin, & Bayer, 1978).

The physical examination of patients with possible syn-
cope includes a brief survey of general medical and neu-
rological systems, specifically palpation of the pulse and 
measurement of orthostatic heart rate and blood pressure. 
An electrocardiogram may help detect abnormalities such 
as arrhythmias, conduction blocks, and prolonged Q-T syn-
drome (Pacia et al., 1994).

Classification of Seizures

A seizure is not a diagnosis; it is a series of signs and symp-
toms. Similar seizures can result from multiple underlying 
cerebral processes. In some cases, seizures are the sole man-
ifestation of the disorder; in others, they are only one of 
several signs and symptoms present. Certain seizures affect 
patients of a selected age group and produce a characteristic 
clinical and EEG profile but are idiopathic. The International 
League Against Epilepsy (ILAE) classifies epileptic seizures 
based on clinical symptoms and EEG features (Tables 54.2A, 
B, and 54.3; Berg et al., 2010). Previously, epileptic seizures 
were divided into two major categories: partial and gener-
alized. However, more recently, this classification scheme 
was modified to simplify the epilepsy classification scheme. 
The new classification maintains the distinction between 
generalized and focal onset, however, has replaced partial 
with focal. Most noticeably, partial seizures are no longer 
subcategorized as simple and complex based on loss of con-
sciousness. Focal seizures are defined to originate from one 

(Commission, 1989; Gates, Luciano, & Devinsky, 1991). 
Patients whose non-epileptic episodes are mistaken for 
epilepsy face a variety of potential iatrogenic hazards. 
Patients with undiagnosed non-epileptic seizures usu-
ally receive AEDs, whose behavioral toxicity may actu-
ally exacerbate non-epileptic seizures (Gates et al., 1991). 
Physiological non-epileptic seizures such as syncope are 
commonly misdiagnosed as epilepsy (Table 54.1). One 
of the most common misdiagnoses of refractory epi-
lepsy is psychogenic non-epileptic seizures (PNES), which 
accounts for approximately 30% of cases seen at epilepsy 
centers today. PNES is a paroxysmal episode that is exac-
erbated by a psychological event (e.g., a stressful situation; 
LaFrance & Benbadis, 2006).

Syncope is defined as a sudden transient loss of con-
sciousness resulting from a reduction of cerebral blood flow. 

 I. Syncope of cardiac origin
A. Dysrhythmias

1. Supraventricular dysrhythmias
2. Atrial flutter/fibrillation
3. Paroxysmal atrial tachycardia
4. Sick sinus syndrome
5. Ventricular dysrhythmias
6. Paroxysmal bradycardia or tachycardia
7. Heart block or asystole

B. Congenital heart disease
C. Cardiomyopathy
D. Drug-induced cardiac abnormalities

 II.  Syncope of noncardiac origin, from diminished cerebral 
perfusion
A. Vasovagal

1. Micturition
2. Cough
3. Carotid sinus disturbance

B. Valsalva maneuver
C. Drug-induced (decreased systemic vascular resistance)

1. Antipsychotics
2. Tricyclic antidepressants
3. Antihypertensives

D. Orthostatic
1. Antihypertensive agents
2. Hypovolemia
3. Parkinson’s disease
4. Shy–Drager syndrome
5. Autonomic dysfunction

a. Diabetes
b. Amyloidosis
c. Porphyria

E. Benign paroxysmal vertigo
F.  Breath holding
G. Hyperventilation
H. Migraine headaches
I.  Cerebrovascular disease

1. Stroke
2. Transient ischemic attack

TABLE 54.1
Non-Epileptic Seizures Presenting as 
Syncope
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 Generalized seizures
     Tonic–clonic (in any combination)
     Absence
     Typical
     Absence with special features
          Myoclonic absence
          Eyelid myoclonia
     Myoclonic
      Myoclonic
      Myoclonic atonic
      Myoclonic tonic
     Clonic
     Tonic
     Atonic
 Focal seizures
 Unknown
     Epileptic spasms

TABLE 54.2A
International Classification of Epileptic 
Seizures (New Classification, Commission, 
2005–2009)

 I. Partial seizures (focal or local onset)
A. Simple partial seizures (consciousness is preserved)

1. With motor signs
2. With special sensory or somatosensory symptoms
3. With autonomic symptoms or signs
4. With psychic symptoms

B. Complex partial seizures (consciousness is impaired)
1.  Simple partial onset followed by impairment of 

consciousness
2. With impairment of consciousness at onset

C. Partial seizures evolving to secondarily generalized seizures
1. Simple partial seizures evolving to generalized seizures
2. Complex partial seizures evolving to generalized seizures
3.  Simple partial seizures evolving to complex partial sei-

zures evolving to generalized seizures
 II.  Generalized seizures (bilateral symmetric onset; convulsive or 

nonconvulsive)
A. Absence seizures

1. Typical absences (no motor involvement)
2. Atypical absences (motor involvement)
3. Myoclonic seizures

B. Clonic seizures
C. Tonic seizures
D. Tonic–clonic seizures
E. Atonic seizures (static seizures)

 III. Unclassified epileptic seizures

TABLE 54.2B
International Classification of Epileptic 
Seizures (Traditional Classification Scheme, 
Commission, 1989)

Source: Commission on Classification and Terminology of the International
League Against Epilepsy (1989).

hemisphere, but can be either localized to one discrete area 
or widely spread throughout central nervous system (CNS) 
networks. Additionally, the terms simple, complex, and sec-
ondarily generalized partial seizures are all now defunct. 
Since the Food and Drug Administration (FDA) indications 
for antiepileptic agents do include the traditional epilepsy 

TABLE 54.3
International Classification of Epilepsies, 
Epileptic Syndromes, and Related Seizure 
Disorders

 I. Localization related (focal, local, partial)
1. Idiopathic (primary)

A. Benign childhood epilepsy with centrotemporal spikes
B. Childhood epilepsy with occipital spikes
C. Primary reading epilepsy

2. Symptomatic (secondary)
A. Temporal-lobe epilepsies
B. Frontal-lobe epilepsies
C. Parietal-lobe epilepsies
D. Occipital-lobe epilepsies
E.  Chronic progressive epilepsia partialis, continuation of 

childhood syndromes characterized by seizures with spe-
cific modes of precipitation

3. Cryptogenic, defined by:
A. Seizure type
B. Clinical features
C. Etiology
D. Anatomic localization

 II. Generalized
1. Idiopathic (primary)

A, Benign neonatal familial convulsions
B. Benign neonatal convulsions
C. Benign myoclonic epilepsy in infancy
D. Childhood absence epilepsy (pyknolepsy)
E. Juvenile absence epilepsy
F. Juvenile myoclonic epilepsy (impulsive petit mal)
G. Epilepsies with grand mal seizures on awakening
H. Other generalized idiopathic epilepsies
I. Epilepsies with seizures precipitated by specific modes of 

activation
2. Cryptogenic or symptomatic

A.  West syndrome (infantile spasms, 
Blitz–nick–Salaam–Kraempfe)

B. Lennox–Gastaut syndrome
C. Epilepsy with myoclonic astatic seizures
D. Epilepsy with myoclonic absences

3. Symptomatic (secondary)
    Nonspecific etiology

A. Early myoclonic encephalopathy
B.  Early infantile epileptic encephalopathy with suppression 

bursts
C. Other symptomatic generalized epilepsies

    Specific syndromes
A. Epileptic seizures may complicate many disease states.

 III. Undetermined epilepsies
1. With both generalized and focal seizures

A. neonatal seizures
B. Severe myoclonic epilepsy in infancy
C.  Epilepsy with continuous spike waves during slow-wave sleep
D. Acquired epileptic aphasia (Landau–Kleffner syndrome)
E. Other undetermined epilepsies

2. Without unequivocal generalized or focal features
 IV. Special syndromes

1. Situation-related seizures
    Febrile convulsions

A. Isolated seizures or isolated status epilepticus
B.  Seizures occurring only when there is an acute or toxic 

event due to factors such as alcohol, drugs, eclampsia, 
nonketotic hyperglycemia

Source: Commission on Classification and Terminology of the International
League Against Epilepsy (1981).
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Seizure Etiology

The etiology for epileptic seizures is multifactorial. In 
approximately 50% of cases, no specific cause is identified; 
these are termed idiopathic. Most other epileptic seizures 
have a single etiology, such as genetic or environmental 
(e.g., head trauma) factors. Some patients have more than 
one underlying disturbance, a multifactorial etiology. Any 
injury to the brain can cause epilepsy, including infections, 
head trauma, stroke, and tumors. Brain injuries can occur 
at any age but have age-related predilections: Infections 
such as meningitis are prevalent in children; head trauma is 
prevalent in young adults; and stroke and degenerative dis-
orders are prevalent in the elderly. Many patients with epi-
lepsy secondary to these causes, particularly if the damage is 
extensive, have other mental or neurological handicaps that 
limit their participation in active sports programs.

Seizures in the patient with extensive brain damage 
may be multiple in type and are difficult to control with 
medications. Nonspecific predisposing factors (e.g., incon-
sistent medication regimen, sleep deprivation, intercurrent 
illnesses, especially with fever, stress, alcohol, illicit drug 
use, hormonal changes) determine differences in individual 
susceptibility to epileptic seizures, whereas specific predis-
posing factors (e.g., flashing lights, reading) can provoke 
epileptic seizures in susceptible persons. Precipitating fac-
tors are endogenous or exogenous perturbations capable of 
acutely evoking epileptic seizures in persons with chronic 
epilepsy and, in some cases, reactive seizures in non-epilep-
tic persons (Hauser & Annegers, 1991).

Head trauma increases the risk for seizures and epilepsy 
in proportion to the severity of the injury. The occurrence of 
seizures is highest in the first few years after injury. One in 
10 patients who experiences major head trauma (e.g., intra-
cranial hematoma, loss of consciousness for >24 hours) will 
have a seizure within 5 years. In contrast, in patients with 
only mild head trauma (e.g., no loss of consciousness or 
skull fracture), the incidence is <0.5%. Early seizures, those 
occurring within the first week after injury, occur in approx-
imately 5% of patients with brain trauma. Early seizures are 
associated with an increased risk of epilepsy later in life; this 
occurs in adults but not children (Annegers, Hauser, Coan, 
& Rocca, 1998; Frey, 2003).

Seizures occur in 2% to 30% of patients with acute 
stroke, especially patients with cortical infarcts. Epilepsy 
develops in 2% to 4% of stroke survivors. Seizures in the 
week after stroke are associated with an increased risk for 
epilepsy, when compared with stroke patients without early 
seizures (Camilo & Goldstein, 2004).

Persons with encephalitis or bacterial meningitis have a 
four- to sixfold risk for epilepsy compared with the general 
population (Annegers, Hauser, Beghi, Nicolosi, & Kurland, 
1988; Gates et al., 1991). The risk of epilepsy for patients 
with meningitis is increased only in the setting of persistent 
neurological deficits, suggesting structural brain damage. 
About 5% of patients have seizures contemporaneously 
with meningitis. Patients with aseptic meningitis have no 
subsequent discernible increase in risk for epilepsy.

classifications, it is important to be cognizant of both clas-
sifications. Defining the seizure type and epilepsy syndrome 
helps determine whether medication is necessary, the like-
lihood of complete response to AED treatment, and the 
potential duration of treatment.

With the new ILAE classification, “focal seizures” now 
replace both complex partial and simple partial seizures 
in one blanket term. ILAE recommends using descriptors 
of focal seizures to facilitate continuity between 1981 and 
present guidelines. Examples of descriptors for focal seizures 
can be found in Table 54.4. Focal seizures have clinical or 
EEG evidence of a focal onset from one or more areas of the 
cerebral cortex. Generalized seizures begin in both sides of 
the brain simultaneously and may arise in subcortical pace-
maker regions (e.g., thalamus). Previously, partial seizures 
were seizures subdivided into simple partial seizures (with-
out impairment of consciousness) and complex partial sei-
zures (with impairment of consciousness). A simple partial 
seizure may evolve into a complex partial seizure, and both 
types may evolve into a secondarily generalized tonic–clonic 
(grand mal) seizure. Auras, which were also previously clas-
sified as simple partial seizures with psychic symptoms, are 
classified as focal seizures but can be distinguished with the 
descriptor “subjective sensory psychic phenomena only.”

Generalized seizures can be further categorized as convul-
sive or nonconvulsive (Commission, 1989, 1981). The typi-
cal convulsive generalized seizure is the tonic–clonic seizure. 
Some convulsive seizures may be characterized by only clonic, 
only tonic, or myoclonic manifestations. The major group of 
nonconvulsive seizures is absence attacks, which consist of 
brief lapses of consciousness. Absence seizures that last <10 
seconds are associated with bilaterally synchronous 3-Hz 
spike-and-wave complexes on the EEG, and have no postic-
tal EEG, or behavioral disturbances are referred to as typi-
cal. Absence seizures that last longer and have slower or more 
irregular EEG correlates, or are followed by varying periods 
of postictal dysfunction, are referred to as atypical. Absence 
seizures are generally a disease of childhood; they rarely com-
mence before age 3 years or exist after age 15 years.

 
DESCRIPTORS

PAST AND PRESENT SEIZURE 
TERMS DESCRIBED

(–)  Impairment of conscious-
ness or awareness

(+)  With motor components

Simple partial seizures, auto-
nomic seizures

(+)  Subjective sensory psychic 
phenomena only

Aura

(+)  Impairment of conscious-
ness or awareness

Complex partial seizure, 
dyscognitive

(+)  Evolving to a bilateral, 
convulsive seizure (involv-
ing tonic, clonic or tonic, 
and clonic components)

Secondarily generalized 
seizures

TABLE 54.4
Descriptors of Focal Seizures According to 
Degree of Impairment During Seizures
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therapeutic doses, while Table 54.5B lists drugs that can 
induce seizures at toxic or overdose amounts.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

Pharmacologic Treatment

Once the diagnosis of epilepsy has been confirmed, long-
term treatment with an AED is recommended. However, of 

Intracranial tumors can cause epilepsy, particularly in adult 
patients. Seizures frequently are the presenting manifestation 
of a CNS tumor. Although seizures occur in approximately 
30% of persons with brain tumors, they account for <5% of 
new cases of adult-onset epilepsy. Brain tumors are a cause of 
epilepsy at all ages, but their impact is proportionately greatest 
in children and older adults (Central Brain Tumor Registry of 
the United States [CBTRUS], 2011).

Ten to 15% of patients with Alzheimer’s disease have 
unprovoked seizures in the course of their illness, a rate at 
least 10 times more than expected in the general population 
older than 60 years (Hauser, Morris, Heston, & Anderson, 
1986). Patients with multiple sclerosis have a risk of epilepsy 
at least threefold greater than the general population. Up to 
5% of patients with multiple sclerosis are reported to have 
seizures or epilepsy (Kinnunen & Wikström, 1986).

Alcohol-withdrawal seizures, described as the occurrence 
of seizures during abstinence, when alcohol intake is reduced, 
is well recognized (Hauser & Annegers, 1991). The risk of sei-
zures increases with increasing alcohol consumption; persons 
who drink <50 g of alcohol daily are not at increased risk, 
but the risk of epilepsy is 20 times greater than that expected 
in persons who drink more than 300 g of alcohol daily. In a 
review of patients with first-time seizures presenting as status 
epilepticus, 9% to 25% cases were due to alcohol withdrawal 
(Hillborn, Pieninkeroinen, & Leone, 2003).

Other factors that can precipitate seizures include meta-
bolic disturbances. Carbamazepine and oxcarbazepine, both 
potent AEDs, commonly cause the syndrome of inappropri-
ate antidiuretic hormone. This syndrome presents with serum 
hyponatremia, a known seizuregenic metabolic disturbance. 
Other agents that commonly cause this syndrome include 
chlorpropamide, tolbutamide, antidepressants, antipsychotics, 
and less commonly barbiturates (Hoffman, 1994; Meulendijks, 
Mannesse, Jansen, van Marum, & Egberts, 2010).

A severe hypoglycemic episode may present with syn-
cope and seizures; often the provider misdiagnoses the 
patient with epilepsy. Agents other than sulfonylureas that 
have potent hypoglycemic properties include quinolone 
antibiotics, pentamidine, disopyramide, high-dose sulfon-
amide antimicrobials, aspirin (more than 3 g daily), and 
the angiotensin-converting enzyme inhibitors (Hoffman, 
1994). Other metabolic disturbances that can precipitate 
seizures include hypernatremia, hypomagnesemia, hypocal-
cemia, and hypophosphatemia, and rarely hyperglycemia 
(Hoffman, 1994).

Sudden withdrawal of AEDs may precipitate seizures. 
All AEDs must be withdrawn slowly; the longer a patient 
has been taking an AED, the longer the weaning schedule 
should be. Abrupt withdrawal of benzodiazepines, mepro-
bamate, cyclic antidepressants (excluding serotonin selective 
reuptake inhibitors), and neuroleptics all may precipitate 
seizures (Hauser & Annegers, 1991). Furthermore, many 
drugs have inherent seizuregenic potential. Drug-induced 
seizures can occur at normal or toxic doses with some 
agents (e.g., amphetamines) and only at toxic concentra-
tions with others (e.g., chronic phenytoin, carbamazepine). 
Table 54.5A lists drugs that can induce seizures even at 

Epinephrine Amphotericin B

Amphetamines Ephedrine

Antipsychotics Cocaine

Tramadol

Phencyclidine

Carbon monoxide

DEET (in many insect 
repellents)a

na bisulfite

Isoniazid

Lindane

Calcineurin inhibitors (e.g., 
tacrolimus)

Theophylline

Cyclic antidepressants

Bupropion

Venlafaxine

Gamma-hydroxybutyric acid  
(GHB)

Meperidine

Quinolones

Methylxanthines

Penicillins (high dose)

Cephalosporins (high dose)

Carbapenems (especially  
imipenem)

TABLE 54.5A
Agents That May Induce Seizures at 
Therapeutic or Usual Concentrations

aAmerican Academy of Pediatrics recommends avoiding use of products with 
N,N-diethyl-meta-toluamide (DEET) concentration >30%

Beta-blockers Type 1B antiarrhythmics

Calcium channel blockers Terfenadine

5-HT3 receptor antagonists (e.g., 
ondansestron)

Ipecac

Folic acid

Cyclobenzaprine

Salicylates

Carbamazepine

Metoclopramide

Lithium

Antihistamines (e.g., 
diphenhydramine)

Metronidazole

Baclofen

Tiagabine

Phenytoin (chronic toxicity)

TABLE 54.5B
Drugs That Have the Potential to Induce 
Seizure at Overdose or Toxic Quantities
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tantamount importance is the need to instruct the patient’s 
family in first-aid techniques for a convulsive seizure (Table 
54.6). The goal of pharmacotherapy is to achieve complete sei-
zure control with a minimum of adverse drug effects, thereby 
maximizing the patient’s quality of life. AEDs are approxi-
mately 70% effective as monotherapy (Holmes, 1993).

Most first-line AEDs indicated for a specific seizure type 
are equally effective. Table 54.7 lists FDA-approved AEDs. 
Selecting the best agent for the epileptic patient is often 
based on pharmacokinetic and adverse-reaction profiles. To 
maximize adherence with the therapeutic plan, AEDs that 
may be administered once or twice daily are preferred. For 
most AEDs, an adequate trial consists of achieving serum 
concentrations at the upper therapeutic range or until intol-
erable adverse effects develop.

Because the AEDs readily penetrate the blood–brain 
barrier, neurological adverse effects are common. All 
AEDs, with the exception of phenytoin at concentrations 
<20 mcg/mL, are known CNS depressants. Common CNS 
adverse effects include sedation, drowsiness, dizziness, 
headaches, confusion, and diplopia (Cascino, 1993).

1.  Keep calm, and explain to other people around the area that a 
seizure is occurring.

2.  Clear the area around the seizing patient, especially of hard, 
sharp, or other harmful objects.

3.  Loosen the tie or any object that may make breathing difficult.
4.  Place a soft object (e.g., pillow, blanket, folded jacket) under the 

head.
5.  Turn the person gently onto the side—this will aid in maintaining 

a clear airway and preventing aspiration. Do not attempt to force 
the mouth open with any hard objects or your fingers; this can 
lead to airway obstruction or significant trauma, hemorrhage, and 
aspiration. A person seizing cannot swallow the tongue.

6.  Do not attempt to restrain the person and prevent movements. 
Allow the convulsion to take its course.

7.  During a seizure, do not attempt artificial respiration.
8.  Stay with the person until the seizure ends naturally, conscious-

ness is regained, and the patient is alert and can ambulate.
9.  If the patient seems confused (postictal state), offer to call a taxi, 

friend, or relative to help the person get home.

TABLE 54.6
First Aid for a Person With Convulsive 
Seizures

 
 
TYPE OF SEIZURE

 
FDA APPROVED FOR 
MONOTHERAPY

FDA APPROVED 
FOR ADJUNCTIVE 
TREATMENT

NOT APPROVED  
BUT COMMONLY 
USED

 
FDA APPROVED IN PEDIATRICS 
(AGE IN YEARS)

Partial (focal): 
adults

Carbamazepine
Felbamatea

Lamotriginec

Oxcarbazepine (Trileptal® 
only)

Phenobarbital
Primidone
Phenytoin
Topiramate
Valproic acid
Vigabatrin

Felbamatea

Ezogabinea,b

Lacosamide
Oxcarbazepine
Perampanel
Pregabalin
Tiagabine
Topiramate
Valproic acid
Zonisamide
Eslicarbazepine

Levetiracetam Carbamazepine (infants)
Felbamate (≥14)
Gabapentin (≥3)
Lamotrigine IR (2–12)
Levetiracetam (>1 month)
Phenobarbital (infant)
Phenytoin (infant)
Tiagabine (≥12)
Topiramate IR (≥2)
Topiramate ER (≥10 or >6 if 

adjunct)
Vigabatrin (≥16)
Zonisamide (>16)
Valproic acid derivatives:
Depakene (>10)
Depakote (>16)
Stavzor (>12)
Depakote ER (>12)

Generalized

Tonic–clonic Carbamazepine
Phenobarbital
Primidone
Phenytoin
Topiramate

Lamotrigine
Levetiracetam
Topiramate

Lamotrigine
Levetiracetam
Valproic acid

Carbamazepine (infants)
Lamotrigine IR (2–12)
Phenobarbital (infant)
Phenytoin (infant)
Topiramate IR (≥2)
Topiramate ER (≥10 or ≥6 if 

adjunct)
Valproic acid derivatives (same as 

partial seizures)

Myoclonic (myo-
clonic, tonic, or 
atonic)

Clonazepam Levetiracetam
Clonazepam

Lamotrigine Levetiracetam (>1 month old)

TABLE 54.7 Drugs Indicated by the FDA for Specific Seizure Disorders
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TYPE OF SEIZURE

 
FDA APPROVED FOR 
MONOTHERAPY

FDA APPROVED 
FOR ADJUNCTIVE 
TREATMENT

NOT APPROVED  
BUT COMMONLY 
USED

 
FDA APPROVED IN PEDIATRICS 
(AGE IN YEARS)

Absence (typical, 
atypical, or with 
special features)

Ethosuximide
Valproic acid
Clonazepam (unresponsive 

to succinimides)

Valproic acid Lamotrigine Ethosuximide (3–6)
Valproic acid derivatives (same as 

partial seizures)

Lennox-Gastaut Clonazepam Clobazam, 
Felbamate

Lamotrigine 

Rufinamide
Topiramated

Clonazepam

Lamotrigined

Valproic acid
Clobazam (≥2)
Felbamate (2–14)
Lamotrigine IR (2–12)
Rufinamide (≥4)
Topiramate IR (≥2)
Topiramate ER (≥6)
Valproic acid derivatives (same as 

partial seizures)

Epileptic spasms Vigabatrin ACTH
Topiramate

Vigabatrin (≥1 month to 2 years)

Status epilepticus Lorazepam
Diazepam
Midazolam
Phenobarbital
Phenytoin or  

fosphenytoin

Valproic acida Phenobarbital (infant)
Phenytoin (infant)
Valproic acid derivatives (same as 

partial seizures)

Prevention of sei-
zures following 
neurosurgery

Phenytoin
Fosphenytoin (≤5 days)

Phenytoin (infant)

ACTH, adrenocorticotropic hormone; FDA, Food and Drug Administration.
aRefractory cases only.
bApproved for patients >18 years of age.
cOnly FDA indicated as conversion to monotherapy; Valproic acid is approved for “multiple seizure types that include absence seizures.” 
dLevel A evidence for drop attacks associated with Lennox Gastaut.

The traditional, most effective, and best studied AEDs 
include phenytoin, phenobarbital, carbamazepine, and val-
proic acid. All of these agents are associated with cognitive 
impairment and behavioral disturbances (Cascino, 1993; 
French, 1994). The greatest offender is phenobarbital, and 
to a lesser extent and in descending order, phenytoin, car-
bamazepine, and valproic acid. Cognitive impairment is 
subtle and difficult to recognize, and is most pronounced 
in children. Altered cognition manifests with memory defi-
cits, causing learning disabilities and affecting intelligence. 
Behavioral disturbances include lethargy, irritability, pee-
vishness, disobedience, obstinacy, depression, and can-
tankerousness. A paradoxical hyperactive, excitable, and 
insomniac state often occurs in children and the elderly.

With the exception of valproic acid, all three traditional 
agents have been associated with the AED hypersensitivity 
syndrome (Cascino, 1993; French, 1994). The hypersensi-
tivity syndrome presents with a generalized rash, lymph-
adenopathy, low-grade fever, malaise, fatigue, eosinophilia, 
thrombocytopenia, and symptoms of hepatotoxicity. These 
symptoms wax and wane progressively, engendering a life-
threatening hepatotoxicity. Before beginning a hepatotoxic 

AED, baseline liver enzyme tests must be obtained, with 
periodic monitoring. If a patient develops an increase in 
liver enzymes (alanine aminotransferase [ALT] and aspar-
tate transaminase [AST]) more than three times the upper 
limit of normal, the AED should be discontinued. Patients 
must be counseled regarding the signs and symptoms of 
hepatic disease (e.g., protracted nausea, vomiting, anorexia, 
abdominal pain, dark urine and stool, fatigue).

All four traditional AEDs have been associated with 
a generalized urticaria, which can progress to the life-
threatening Stevens–Johnson syndrome or toxic epidermal 
necrolysis (Cascino, 1993; French, 1994). If a rash develops 
secondary to AED therapy, the agent should be immediately 
discontinued and an alternative agent initiated. Specific 
drug information pertaining to dosing, pharmacokinetics, 
and adverse effects may be found in Table 54.8.

Although it is difficult to distinguish the exact prevalence 
of drug-resistant epilepsy, in 20% to 40% of patients, no sin-
gle drug or combination of drugs can control seizures (Hart 
& Shorvon, 1995; Mohanraj & Brodie, 2003). Switching or 
adding AEDs with different mechanisms of action is recom-
mended. Table 54.9 lists the major therapeutic target(s) of 

TABLE 54.7 Drugs Indicated by the FDA for Specific Seizure Disorders (continued)



DRUG; FDA 
APPROVAL DATE

USUAL MAXIMUM  
DAILY DOSE 
(FREQUENCY) THERAPEUTIC RANGE

ROUTE OF  
ELIMINATION

TIME TO STEADY 
STATE

COMMON AND  
SERIOUS SIDE EFFECTS  
(DOSE-RELATED)
NOT DOSE RELATED

FDA BOXED WARNINGS 
() AND REMS 
PROGRAMS (✓)

Carbamazepine 
(Tegretol®)

400–2,400 mg/d (t.i.d. or 
q.i.d.)

4–12 mg/L >95% metabolized to 
active epoxide

Initiation: 4–6 
weeks after 
induction:

2–4 days

Diplopia, dizziness, 
lethargy, ataxia, cardiac 
dysrhythmias, seizures, 
rash, Gl, leukopenia, 
xerostomia, hyponatre-
mia, SIADH, hepatitis

  Due to increased risk 
of TEn and SJS, Asians 
should be screened for 
HLA-B-1502 allele prior 
to initiation.

Clobazam (Onfi®) <30 kg: 20 mg/d (b.i.d.)
>30 kg: 40 mg/d (b.i.d.)

0.03–0.3 mg/L (0.3–3 
mg/L for active 
metabolite)

~94% excreted in urine 
as active metabolite 
(20% activity of 
clobazam)

Parent drug: 6–7 
days; 10 –15 
days for active 
metabolite

Lethargy, somnolence, 
fever, drooling, 
aggression, increased 
salivation

none

Eslicarbazepine 
acetate 
(Aptiom™); 
nov. 2013

800 mg/d (up to 1,200/d); 
decrease dose by ½ for 
CrCl <50 mL/min; no 
data in severe hepatic 
disease

not established (mg/L); 
drug levels ranged from 
4.7 ± 4 mg/L (800 mg) 
to 8.9 ± 6.6 (1,200 mg)

Acetate form reduced 
by esterases in liver 
to active

S-licarbazepine; 91% 
eliminated in urine

4–5 days nausea, vomiting, hypo-
natremia, somnolence, 
dizziness, headache, 
diplopia, vertigo, 
transaminase elevation, 
hypothyroidism, PR 
interval prolonga-
tion, hypersensitivity 
reactions

none

Ethosuximide 
(Zarontin®)

1.5 g/d in divided doses 40–100 mg/L Majority in urine 
(50% as metabo-
lites; 10–20% as 
unchanged drug); 
remainder in feces

10–13 days CnS depression, psychosis, 
euphoria, night terrors, 
sleep disturbances, 
abdominal pain, diar-
rhea, hematuria, blood 
dyscrasias, *SLE*, SJS

none

Ezogabine 
(Potiga®); June 
2011

1,200 mg/day; moderate 
hepatic impairment: 
750 mg; CrCl <50 mL/
min; severe hepatic 
impairment: 600 mg

not established 85% eliminated in urine 
(36% as unchanged 
drug, 18% as low 
activity metabolites, 
the rest as inactive 
metabolites)

3 days Dizziness, somnolence, 
confusion, fatigue, 
hallucinations, coor-
dination, impairment, 
aphasia, blurred vision, 
tremor, euphoria, red/
orange urine discolor-
ation, blue-gray skin 
discoloration

✓  Urinary retention
  Retinal abnormalities

Felbamate 
(Felbatol®); 
Aug. 1993

3,600 mg/d (t.i.d. or q.i.d.) 30–60 mg/L 50% metabolized; 50% 
renally unchanged

5–7 days Gl, insomnia, headaches, 
weight loss

✓  Aplastic anemia, 
hepatic failure

TABLE 54.8 Dosing, Adverse Effects, and Pharmacologic Data of FDA-Approved AEDs
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DRUG; FDA 
APPROVAL DATE

USUAL MAXIMUM  
DAILY DOSE 
(FREQUENCY) THERAPEUTIC RANGE

ROUTE OF  
ELIMINATION

TIME TO STEADY 
STATE

COMMON AND  
SERIOUS SIDE EFFECTS  
(DOSE-RELATED)
NOT DOSE RELATED

FDA BOXED WARNINGS 
() AND REMS 
PROGRAMS (✓)

Gabapentin 
(neurontin®)

4,800 mg/d (t.i.d. or q.i.d.) 2–20 mg/L ~100% urine as unchan-
ged drug (proportional 
to renal function)

1–2 days Fatigue, dizziness, ataxia, 
drowsiness, weight gain, 
peripheral edema

none

Lacosamide 
(Vimpat®); Oct. 
2008

400 mg daily (b.i.d.); 
CrCL ≤30 mL/min, 
mild–moderate hepatic 
impairment: 300 mg; no 
data for severe hepatic 
impairment

not established ~95% in urine (40% 
as unchanged drug, 
30% as inactive 
metabolites, 20% 
as uncharacterized 
metabolites)

2.5–3 days Dizziness, fatigue, ataxia, 
headache, nausea, 
vomiting, tremor, diplopia 
and blurred vision, 
euphoria (CV controlled 
substance), nystagmus, 
syncope (doses >400 
mg), ALT increase, DRESS 
syndromea

none

Lamotrigine 
(Lamictal®)

100–150 mg/d if on VPA; 
300–500 mg/d if not on 
VPA (b.i.d.)

2.5–15 mg/L 85% metabolized to 
inactive metabolites; 
10% unchanged in 
urine

3–15 days Diplopia, dizziness, 
drowsiness, ataxia

 Severe, potentially 
life-threatening rash: 
TEn, SJS, angioedema 
(pediatrics > adults; 
higher incidence with 
valproic acid and/or 
fast titration)

Levetiracetam 
(Keppra®); Dec. 
1999

3,000 mg (b.i.d.) 12–46 mg/L Majority (66%) as 
unchanged drug

2 days Somnolence, asthenia, dizzi-
ness, psychosis, aggressive 
behavior, irritability

Oxcarbazepine 
(Trileptal®); 
May 2001

2,400 q.d. (>1,200 mg 
more efficacious but 
many unable to tolerate 
due to CnS effects)

3–35 mg/L 95% in urine (<1% as 
unchanged drug; 
majorly as active 
metabolite)

Parent drug: 10 
hours; active 
metabolite: 1–2 
days

Dizziness, drowsiness, 
headache, ataxia, fatigue, 
vertigo, GI, diplopia, 
nystagmus, hyponatremia 
(more than carbamaze-
pine), skin rasha (including 
SJS)

none

Perampanel 
(Fycompa™); 
Oct. 2012

8–12 mg at bedtime; 
dose adjustments 
for renal and hepatic 
impairments

not established 48% feces; 22% urine 21 days Dizziness, somnolence, 
headache, fatigue, 
peripheral edema, 
weight gain, gait distur-
bances, and falling

 neuropsychiatric 
disorders (dose related) 
including aggres-
sion, anger, homicidal 
ideation

Phenobarbital 
(Luminal®)

180–300 mg/d 
(q.d.– t.i.d.)

10–40 mg/L 75% metabolized; 25% 
unchanged in urine

7–28 days Sedation, dizziness, 
cognitive impairment, 
behavioral impair-
ment, rash, paradoxical 
excitement

TABLE 54.8 Dosing, Adverse Effects, and Pharmacologic Data of FDA-Approved AEDs (continued)
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Phenytoin 
(Dilantin®)

200–400 mg/d 
(q.d.– q.i.d.)

5–20 mg/L >90% metabolized to 
inactive metabolites

22 days Diplopia, dizziness, 
drowsiness, ataxia, 
gingival hyperplasia, 
lymphadenopathy

Rash (SJS, DRESS, TEn), 
blood dyscrasias, osteo-
malacia, hypertrichosis

 Hypotension and 
severe cardiovascular 
arrhythmias with infu-
sions >50 mg/min (do 
not exceed 1–3 mg/kg/
min in pediatrics)

Pregabalin 
(Lyrica®); June 
2005

600 mg/d (b.i.d.–t.i.d.); 
adjust dose for CrCl 
<60 mL/min

not established ~90% eliminated in 
urine as unchanged 
drug

1–2 days Dizziness, peripheral 
edema, weight gain, 
somnolence, ataxia, 
abnormal thinking, 
nephrolithiasis, hypohi-
drosis (pediatrics)

none

Rufinamide 
(Banzel™); 
nov. 2008

30–50 kg: 1,800 mg;
50.1–70 kg: 2,400 mg; 

≥70.1 kg: 3,200 mg

not established 85% in urine (66% as 
inactive metabolite; 
<2% as unchanged 
drug)

1–2 days QTc shortening, headache, 
somnolence, dizziness, 
nausea, vomiting, diplo-
pia, pollakiuria

none

Tiagabine 
(Gabitril®); 
Sept. 1997

56 mg (b.i.d.–q.i.d.); 
estimated levels if not 
receiving enzyme-induc-
ing AEDs is 2× that of 
those receiving enzyme 
inducers: consider lower 
max dose

0.02–0.2 mg/L 63% in feces; 25% in 
urine; primarily as 
metabolites

1 day Decreased concentration, 
dizziness, nervousness 
somnolence, nausea, 
weakness, tremor, 
new-onset seizures 
and status epilepticus 
(nonconvulsive)

none

Topiramate 
(Topamax®); 
Dec. 1996

200–400 mg/d 5–20 mg/L 70% unchanged in 
urine

4–5 days Psychomotor slowing, 
cognitive impairment, 
drowsiness, fatigue, 
nephrolithiasis, dysgeusia, 
paresthesia, hypohidrosis

none

Vigabatrin 
(Sabril®); Aug. 
2009

3 g (b.i.d.); decrease dose 
for renal impairment

0.8–36 mg/L ~95% renally elimi-
nated (majority as 
parent compound)

1–2 days; pro-
longed in elderly 
(2–3 days)

Somnolence, headache, 
fever, fatigue, dizziness, 
irritability, rash, visual 
field constriction, 
nystagmus, otitis media 
(infants)

✓ SHARE program 
 Permanent vision, bilat-

eral field constriction in 
up to 30%

Valproic acid 
(Depakote®, 
Depakene®)

3,000–5,000 mg/day 
(b.i.d.– q.i.d.)

50–100 mg/L (150 mg/L 
has been used)

>95% metabolized 5–10 days nausea, vomiting, tremor, 
weight gain, alopecia, 
pancreatitis

 Hepatic failure result-
ing in fatalities usually 
in first 6 months of 
therapy (increased risk 
in children <2 years)

Zonisamide 
(Zarontin®); 
March 2000

600 mg/d 10–40 mg/L 62% in urine (35% as 
unchanged drug)

5–7 days Irritability, photosensitivity, 
weight loss, rash, renal 
calculi, hypohidrosis

none

Note: Depression and psychosis have been associated with all AEDs in open-label trials. FDA requires all AEDs to be dispensed with Med Guide.
AEDs, antiepileptic drugs; ALT, alanine aminotransferase; CNS, central nervous system; CV, cardiovascular; DRESS, drug rash with eosinophilia or systemic symptoms; FDA, Food and Drug Administration; Gl, gastro-
intestinal; QTc, corrected QT interval; REMS, risk evaluation and mitigation strategy; SHARE, Support, Health and Resources for Epilepsy; SJS, Steven–Johnson syndrome; SLE, systemic lupus erythematosus; TEN , 
toxic epidermal necrolysis.
aLevels should be taken as troughs; however, patients should be advised not to delay medication more than 2–3 hours. 
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potential of suicidal ideation (FDA, 2008). These agents 
may also be considered as monotherapy when two or more 
first-line agents have failed as monotherapy or combina-
tion therapy, or when first-line agents are contraindicated. 
Drug interactions associated with these agents are listed in 
Table 54.10.

Gabapentin

Gabapentin is structurally similar to the inhibitory neu-
rotransmitter GABA but does not appear to interact with 
the GABA system. Gabapentin’s binding site in the CNS and 
complete mechanism of action are unknown (French, 1994; 
Mattson, Cramer, & Collins, 1992). Gabapentin may have 
a relatively low potential for neurological and gastrointes-
tinal adverse effects. It is primarily eliminated renally and 
is not known to be hepatotoxic. Gabapentin is not associ-
ated with any hematological or biochemical adverse effects. 
It does not affect the hepatic cytochrome P450 system and 
is <3% plasma protein bound. Because gabapentin is rela-
tively devoid of drug interactions, it is an easy “add-on” 
drug. Because of its short half-life, it must be given three or 
four times a day (U.S. Gabapentin, 1993).

Lamotrigine

Lamotrigine appears to decrease the sustained high-fre-
quency, repetitive firing of voltage-dependent sodium 
action potentials, an action that may preferentially decrease 
the release of presynaptic glutamate and aspartate (Bazil 
& Bazil, 1997; Risner, 1994). Although approved only 
for use in partial epilepsy, it has been studied and proven 
effective in generalized epilepsy, including absence sei-
zures. Lamotrigine appears to be well tolerated, although 
neurological and gastrointestinal effects are common. 
Approximately 10% of patients develop a rash, but it is 
usually transient despite continued therapy. In 1% to 2% of 
patients, the rash represents a more serious hypersensitivity 
reaction and may progress to Stevens–Johnson syndrome or 
toxic epidermal necrolysis. Concomitant use of lamotrigine 
with valproic acid or carbamazepine may increase the like-
lihood of a serious rash (Cascino, 1993; Hoffman, 1994). 
Because of the risk of a life-threatening dermal reaction, 
if a rash develops with the use of lamotrigine, the agent 
should be discontinued. Lamotrigine is phototoxic and has 
been associated with the AED hypersensitivity syndrome. 
Lamotrigine is an autoinducer and is associated with a 
plethora of hepatic cytochrome P450 inducer and inhibitor 
interactions (Bazil & Bazil, 1997). Lamotrigine is generally 
administered once or twice daily (Risner, 1994).

Levetiracetam

Levetiracetam is a unique antiepileptic in that it is struc-
turally unrelated to any other antiepileptic. It has a dis-
tinctive, albeit not fully elucidated, mechanism of action. 
Levetiracetam is believed to exert its effects by binding to 

AEDs, antiepileptic drugs; AMPA, á-amino-3-hydroxy-5-methyl-4-isoxazolepro-
pionic acid; GABA, gamma-aminobutyric acid; KCNQ, voltage-gated potassium 
channel. 

Voltage-gated na+ channels Phenytoin, carbamazepine, 
lamotrigine, oxcarbazepine, 
zonisamide, lacosamide, rufin-
amide, eslicarbazepine

Ca2+ currents Ethosuximide

GABA activity Phenobarbital, tiagabine, viga-
batrin, benzodiazepines (e.g., 
clobazam)

Glutamate receptors (AMPA) Perampanel

α2-δ1 subunits on Ca2+ 
channels

Gabapentin, pregabalin

KCnQ voltage-gated K+ 
channels

Ezogabine

Vesicle protein SV2A Levetiracetam

Multiple mechanisms Valproate, felbamate, topiramate

TABLE 54.9 AEDs and Their Pharmacologic Targets

each AED. Until the 2000s, the major AEDs were barbitu-
rates, benzodiazepines, carbamazepine, ethosuximide, phe-
nytoin, and valproate. These older, well-established AEDs 
generally act on sodium or calcium channels or the GABA 
type A (GABA-A) receptors (Cascino, 1993; Holmes, 1993). 
Although their mechanisms of action have not been com-
pletely established, all appear to decrease membrane excit-
ability. By decreasing membrane excitability, the tendency 
of neurons to produce abnormal, high-frequency, repetitive 
action potentials is reduced. Such patterns of firing have 
been associated with the presence of epilepsy and may serve 
as a trigger for further abnormal electrical activity in the 
nervous system.

The benzodiazepines and barbiturates act at the 
GABA-A receptor, enhancing the inhibitory action of 
the neurotransmitter (Cascino, 1993; Holmes, 1993). 
Phenytoin, carbamazepine, and possibly valproate enhance 
the influx of sodium via sodium channels, thereby decreas-
ing the high-frequency, repetitive firing of action potentials. 
Ethosuximide and possibly valproate act by reducing the 
low threshold (T-type) calcium channel current, thereby 
affecting the neuron’s excitability (Cascino, 1993; Holmes, 
1993).

Over the past several years, a number of AEDs have 
obtained FDA approval for marketing. There are now 
over 20 drugs indicated for the management of seizures. 
These newer drugs affect more targets than the traditional 
sodium or potassium channels and GABA-A receptors 
affected by the older AEDs. The newer AEDs are generally 
better tolerated and are associated with less sedation than 
their older counterparts; however, they too, carry risks. 
All AEDs carry a warning in their labeling and must be 
dispensed to patients with a medication guide due to the 
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However, unlike carbamazepine, it has a lower propen-
sity to cause hypersensitivity reactions, including Stevens–
Johnson syndrome or toxic epidermal necrolysis. Incidence 
of hyponatremia as defined by a serum sodium concentra-
tion <135 mEq/L is 24.5%, while incidence hyponatremia 
defined by a serum sodium concentration <125 mEq/L is 
only 3%. Oxcarbazepine-induced hyponatremia is usually 
asymptomatic and occurs more commonly in the elderly and 
those on concomitant sodium-depleting diuretics (Nielsen, 
Johannessen, & Bardrum, 1988). Oxcarbazepine has been 
studied as both monotherapy and adjunctive therapy for 
partial (focal) seizures as well as monotherapy for gener-
alized tonic–clonic seizures. In clinical trials, it has been 
shown as efficacious as valproic acid (Christie et al., 1997), 
phenytoin (Bill et al., 1997), and carbamazepine (Dam, 
Ekberg, Løyning, Waltimo, & Jakobsen, 1989), and better 
tolerated than the latter two. For patients who are being 
converted from carbamazepine to oxcarbazepine, the rec-
ommended conversion is 300 mg of oxcarbazepine for each 
200 mg of carbamazepine (Beydoun, 2000).

Tiagabine

Tiagabine, like several other AEDs, exerts its antiepi-
leptic effects by blocking GABA uptake in presynaptic 

vesicle protein SV2A, which modulates neurotransmitter 
release through vesicle exocytosis. Levetiracetam is indi-
cated for adjunctive treatment and monotherapy of partial 
(focal) seizures, but based on clinical data, it is likely to 
have utility across a broad range of epilepsy types (Wright 
et al., 2013). Overall, levetiracetam is well tolerated in com-
parison to other available AEDs (Nash & Sangha, 2001). 
Most commonly reported adverse events include dizziness, 
somnolence, fatigue, headache, irritability, and aggression. 
The drug is generally started at 1,000 mg in two divided 
doses, and may be increased to a usual maximum of 3,000 
mg/d. Levetiracetam is available in an intravenous dosage 
form when oral therapy is not an option. Because of leve-
tiracetam’s nearly 100% bioavailability, the intravenous 
dose is equivalent to the oral dose. Levetiracetam is nearly 
devoid of hepatic drug interactions due to the fact that it is 
majorly renally eliminated (66%), which makes it appealing 
for patients who are already on several other AEDs (UCB 
Pharma, Inc., 2013).

Oxcarbazepine

Oxcarbazepine is a keto-derivative of carbamazepine. Like 
its older relative, oxcarbazepine exerts its effects by block-
ing voltage-sensitive sodium channels (Sillanpaa, 1996). 

 
ENZYME

SUBSTRATES (MAJOR  
SUBSTRATES IN BOLD)

INDUCERS (STRONG INDUCERS  
IN BOLD)

INHIBITORS (STRONG  
INHIBITORS IN BOLD)

CYP3A4 Carbamazepine
Zonisamide
Clonazepam
Perampanel
Felbamate
Ethosuximide
Tiagabine
Phenytoin
Clobazam

Phenytoin
Carbamazepine
Oxcarbazepine
Topiramate
Rufinamide
Perampanel
Clobazam
Felbamate
Eslicarbazepine

CYP2C9 Phenytoin
Valproic acid

Phenytoin
Vigabatrin

Valproic acid
Clobazam

CYP2C19 Phenytoin
Clobazam
Lacosamide
Valproic acid
Zonisamide

Phenytoin
Carbamazepine

Lacosamide
Topiramate
Felbamate
Eslicarbazepine

CYP1A2 Carbamazepine

CYP2D6 Clobazam

CYP2E1 Valproic acid
Felbamate

Rufinamide

UGT2B4 Eslicarbazepine

P-glycoprotein (P-gp) Clobazam Phenytoin carbamazepine

TABLE 54.10 Antiepileptic Drugs and Hepatic Enzymes: Potential for Pharmacokinetic Drug Interactions
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Patients need to know that any change in medication 
needs to be made gradually. A calendar or days-in-the-
week pill box may help the patient avoid missing doses of 
medication.

Some patients who experience an aura may find it help-
ful to practice getting to the ground to avoid injury from 
a fall. Practicing moving to a safe area, away from sharp 
objects, may decrease the chance of an accident.

 n COMMUNITY RESOURCES

Local resources may be available related to support groups 
as well as more controversial subjects like seizure-alert dogs.

 n Epilepsy Foundation, 4351 Garden City Drive, Land-
over, MD 20785-2267 (301-459-3700, 800-EFA-1000).
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Topiramate

Topiramate is a carbonic anhydrase inhibitor that may 
work primarily by enhancing GABA activity at the GABA-A 
receptors (Bazil & Bazil, 1997;). Topiramate, like the barbi-
turates, is associated with significant cognitive impairment. 
Topiramate has been associated with dysgeusia, paresthe-
sias, and nephrolithiasis. To minimize the risk of nephroli-
thiasis, patients must maintain an adequate fluid intake. To 
date, topiramate has not been associated with any hemato-
logical or biochemical toxicities. Topiramate is associated 
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depressant; to minimize neurotoxic effects, it must be initi-
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 n TEACHING AND SELF-CARE

Patients and their family and friends must plan ahead to 
maintain safety at work and at home. Many patients are 
hesitant to discuss their medical condition, in part because 
of the stigma associated with seizure disorders. Patients 
need to be encouraged to discuss their condition with the 
health-related staff at work or school so that proper care 
can be provided in the event of a seizure.

Having sufficient supplies of medications is critical. 
Patients should be encouraged to carry medications in at 
least two separate pieces of luggage in case one is misplaced. 
Having a sufficient amount of medication mailed to a desti-
nation is another way to avoid missing doses.
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S  troke is the fourth leading cause of death in the U nited 
States  (M  iniño, M urphy, X u, & K  ochanek, 2011). It is 
estimated that approximately 800,000 individuals annu-
ally suffer a st  roke (He  idenreich et al., 2011; Ro ger et al., 
2012). St  roke can occur at any age; however, there is an 
increased risk of st  roke with advanced age. St  roke affects 
more males than females; however, older females suf-
fer more st rokes than older males. Ethnicity plays a role 
in st  roke potential with Bl acks suffering st rokes twice as 
often as Wh ites (N a tional St  roke Association, 2010). The 
cost of medical ca  re for st  roke is expected to reach over $1 
trillion by 2050. St  roke, also referred to as ce  rebrovascu-
lar accident (CV   A) or brain attack, is associated with an 
initial death rate of 15% to 35%. Of those who survive, 
approximately one third will recover to near-normal func-
tion; another third will have residual defi cits but can return 
to work. Tw enty-fi ve percent of st  roke victims are perma-
nently disabled to a degree that they cannot perform their 
professional duties; the remaining 6% to 8% require custo-
dial ca  re. Only 50% of patients who suffer a CV   A are alive 
5 years later, and 25% will have a second st  roke, for which 
the death rate is 62%.

Because of these devastating se quelae, pr evention of 
st  roke is a primary concern. Early recognition and treat-
ment of persons at risk may lead to a decreased incidence. 
Risk factors for ce rebrovascular arterial disease include 
hypertension, smoking, obesity, aging, male gender, and 
hy perlipidemia. With regard to etiology, a st  roke can be 
ischemic or hemorrhagic. Ischemic st rokes, in turn, can be 
caused by em bolization or hy poperfusion. Embolic st rokes 
frequently result from migration of a thrombus from the 
heart or from an ulcerated lesion in the carotid artery to the 
brain. Hy poperfusion may result from a tight st enosis in 
the carotid artery, causing brain ischemia in the correspond-
ing hemisphere. Hemorrhagic st  roke, acco unting for some 
25% of cases, is caused by hypertensive in tracerebral hem-
orrhage, ruptured sa ccular intracranial aneurysm, hemor-
rhage associated with bleeding disorders, or ar teriovenous 
malformations.

 n DEFINITIONS

Patients with ischemic ce rebrovascular disease are usually 
classifi ed by clinical presentation:

 n As ymptomatic ca rotid st enosis
 n Tr   ansient ischemic attacks (TI  A)
 n Re versible ischemic ne urologic defi cits
 n Ch ronic cerebral ischemia
 n Ve rtebrobasilar symptoms
 n St  roke in evolution
 n Completed st roke

Patients with hemorrhagic st rokes are categorized by the 
location of the bleeding: in tracerebral, su barachnoid, sub-
dural, or epidural.

An as ymptomatic ca rotid st enosis is any pr eocclusive ath-
erosclerotic plaque in the common carotid artery, the carotid 
bifurcation, or the internal carotid artery in a patient with no 
ip  silateral monocular or cerebral hemispheric symptoms. A 
number of asymptomatic carotid st enoses are detected by the 
presence of a bruit during simple auscultation of the neck. 
Alternatively, a patient may undergo a carotid imaging test 
as part of routine screening or a pr eoperative workup (e.g., a 
patient who is prepared for coronary artery bypass grafting), 
or because of co ntralateral hemispheric symptoms.

TI As are focal ne urologic defi cits that resolve within 
24 hours. TI As are quite variable and may cover the entire 
spectrum of ne urologic dysfunction, ranging from complete 
he miparesis to just a small loss of sensation in an extrem-
ity. Am  auvosis fugax (transient blindness) is a type of tran-
sient attack in which the patient experiences an episode of 
monocular blindness, usually described as “a shade coming 
down over the eye.” During the fu nduscopic examination, 
small, br ight-yellowish material may be seen in the reti-
nal arteries. Ho llenhorst, an ophthalmologist at the Ma yo 
Clinic, fi rst identifi ed these plaques as small emboli consist-
ing of cholesterol crystals, which were most likely to origi-
nate from a diseased carotid bifurcation.

C H A P t E R 55
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homonymous visual fi eld defi cits, or more specifi cally 
related to the posterior ci rculation, loss of balance, vertigo, 
dy sequilibrium, di plopia, dy sarthria, and dy sphagia.

A st  roke in evolution is a ne urologic defi cit that pro-
gresses or fl uctuates while the patient is under observation.

A frank st  roke is defi ned as a sudden, no nconvulsive, 
focal ne urologic defi cit that is no longer changing and has 
persisted for more than 72 hours. Hemorrhagic st  roke is 
subdivided into pr imary in tracerebral hemorrhage, believed 
to originate from arteries weakened by chronic hyperten-
sion, and sp ontaneous su barachnoid hemorrhage, resulting 
from a ruptured sa ccular aneurysm.

 n ANATOMY, PH YSIOLOGY, AN D PATHOLOGY

Blood supply to the brain occurs through paired carotid and 
vertebral arteries, all of which contribute to the circle of 
Wi llis. From the circle of Wi llis, which lies in the su barach-
noid space at the base of the skull and is a complete circle 
in only 30% of people, the anterior, middle, and posterior 
cerebral arteries arise (Fi gure 55.1). The carotid bifurcation, 

Am aurosis fugax in the absence of Ho  llenhorst plaques 
can be caused by platelet fi brin complex emboli that have 
subsequently dissipated, emboli in the ch oroidal ci rculation 
that cannot be visualized on fu nduscopic examination, or 
symptomatic low-fl ow states. White, no nscintillating calcifi c 
emboli and diffuse pallor of the disc have also been described. 
Plaques in the retina have been associated with all forms of 
ce rebrovascular disease and are a marker for both systemic 
atherosclerosis and atherosclerotic coronary artery disease.

Cr escendo TI As are monocular or hemispheric symptoms 
that resolve within minutes after each episode but increase in 
frequency, eventually occurring multiple times on a daily basis.

Re versible ischemic ne urologic defi cits is an obsolete 
term for symptoms that persist longer than 24 hours but 
resolve within 72 hours. These patients are now referred to 
as having sustained a st  roke with full recovery.

Ch ronic cerebral ischemia is a term reserved for patients 
with less-specifi c symptoms such as lightheadedness (pre)
syncope, ataxia, or even a subjective impression of compro-
mised cerebral function. It is associated with the presence of 
multiple ex  tracranial cerebrovascular occlusions.

Disease of the ve  rtebrobasilar system can result in 
any combination of motor dysfunction, sensory loss, 

FI  GURE 55.1

Sch ematic representation of the arterial cir culation to the brain.
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The term “arteritis” covers a mixed bag of disorders, 
including the connective tissue diseases, such as polyar-
teritis nodosa, lupus erythematosus, temporal arteritis, and 
Takayasu disease, and infectious processes, such as syphilis 
or tuberculosis.

Hemorrhagic stroke may occur as a result of a hyper-
tensive crisis or from rupture of a saccular aneurysm or an 
arteriovenous malformation. The problem may also lie in 
the blood itself (bleeding disorders such as thrombocyto-
penia or the use of anticoagulants and fibrinolytic agents).

Primary (hypertensive) intracerebral hemorrhage occurs 
almost without exception within the brain tissue itself. 
Rupture of arteries in the subarachnoid space is unheard of 
unless aneurysms are present. The extravasated blood forms 
a roughly circular or oval mass that disrupts and compresses 
the surrounding tissue and increases in size as the bleeding 
continues. In the first hours after a bleed, edema accumu-
lates around the clot, adding to its mass effect. If the mass 
effect is significant, shift of the midline structures and com-
pression of the brain stem may occur, leading to coma and 
death. A satisfactory explanation as to why these intracere-
bral arteries rupture does not exist, but rupture is believed 
to occur in areas in the arteries that have been weakened by 
the effects of chronic hypertension.

Spontaneous subarachnoid hemorrhage from a saccu-
lar aneurysm of one of the arteries of the circle of Willis 
is the second most common cause of hemorrhagic stroke. 
Extravasated blood floods the subarachnoid space (in which 
these arteries reside) and increases intracranial pressure. 
Because the hemorrhage is confined to the subarachnoid 
space, there are few or no lateralizing symptoms, which may 
greatly delay the correct diagnosis.

 n EPIDEMIOLOGY

Stroke is generally considered a disease of middle-aged 
and elderly persons. In the United States, stroke incidence 
has been nearly equally distributed across racial lines with 
American Indians/Native Americans having the highest 
risk of stroke, while Asians have the lowest risk of stroke 
(Centers for Disease Control and Prevention [CDC], 2012). 
In was previously thought that African American men have 
much higher stroke death rates than do men and women of 
other races. However, a recent study by Xian, Holloway, 
Noyes, Shah, and Friedman (2011) reports better survival 
rates of African Americans with acute ischemic stroke 
than Whites, possibly due to aggressive treatment dur-
ing hospitalization. Ethnic differences appeared to reflect 
the impact of various stroke risk factors in patients with 
nonhemorrhagic infarcts. Recurrent stroke, death from 
stroke, or both were most frequent in Whites and least fre-
quent in Hispanics, especially in the first year after stroke. 
Hypertension was more prevalent in African Americans and 
Hispanics. The incidence of cardiac disease was highest in 
Whites and lowest in Hispanics. Thus, African Americans 
and Hispanics may have an increased burden of stroke risk 

by far the most common site of atherosclerotic disease of 
the extracranial cerebral vessels, is located at the mid-cer-
vical level (usually between C3 and C4). Occasionally, it 
may be as high as Cl or as low as T2. The internal carotid 
artery normally lies posterolateral to the external carotid 
and can be distinguished by its complete lack of branches in 
the neck. The vertebral arteries fuse at the base of the skull 
to form the basilar artery, which in turn gives rise to the 
posterior communicating arteries.

Anatomic variations include the so-called bovine arch, 
where the common carotid artery arises directly from the 
innominate artery (10%), an aberrant right subclavian 
artery originating distal to the left subclavian artery and 
passing behind the esophagus (0.5%–1%), and, less com-
monly, a right or double aortic arch. Rarely, the internal 
carotid artery is congenitally absent or hypoplastic. The 
vertebral arteries may arise directly from the aorta, from 
various locations of the subclavian arteries, or directly from 
the carotids. Kinks and coils of the carotid arteries, seen in 
10% to 15% of patients, are the result of disproportionate 
embryonic migration of these arteries in relation to the cen-
tral nervous system. Unless associated with atherosclerotic 
disease, kinking and coiling are usually benign conditions 
and are not related to either age or hypertension.

More than any other organ, the brain depends minute to 
minute on an adequate blood supply. If deprived of oxygen-
ated blood for 4 to 5 minutes, irreversible damage occurs 
in the form of ischemic necrosis or infarction. This com-
mon end point, also referred to as softening of the brain 
or encephaloma-lacia, can be the result of many different 
pathological alterations in the circulation, including ath-
erosclerosis, thrombosis, atheroembolism, fibromuscular 
dysplasia, arteritis, hypertensive hemorrhage, hemorrhage 
from intracranial aneurysms or arteriovenous malforma-
tions, trauma, and hematological disorders.

Although atherosclerosis is a generalized process, spe-
cific vessels, such as the abdominal aorta and the orifices of 
its major blanches, are particularly susceptible. The superfi-
cial femoral artery and the coronary and carotid arteries also 
are frequently involved. Even within susceptible arteries, 
certain areas are particularly likely to be affected: Carotid 
plaque is usually confined to the bifurcation of the common 
carotid artery and the bulbar, proximal area of the internal 
carotid artery. This is one of the reasons carotid endarterec-
tomy (CEA) can be relatively easily performed: Only a short 
segment of carotid artery is usually involved, which enables 
the surgeon to reach “clean” end points proximal and distal 
to the endarterectomy site.

Thrombosis occurs if flow in a diseased artery decreases 
to a critical threshold. Emboli may arise from the heart in 
the form of mural thrombi or valvular vegetations. Mural 
thrombus may be the result of atrial fibrillation or myocar-
dial infarction. Alternative sources for emboli to the brain 
are atherosclerotic plaques and ulcers in the aortic arch or 
the carotid arteries. Fibromuscular dysplasia is a disease 
that affects mainly women in their third or fourth decade of 
life and leads to a classic “chain of beads” appearance of the 
internal carotid artery.
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Less typical signs include mental confusion, sensory 
deficits, aphasia, dysarthria, visual deficits, diplopia, and 
dizziness. Aphasia is a language impairment that commonly 
accompanies a CVA in the dominant hemisphere and may 
be receptive or expressive. Dysarthria is a speech impair-
ment resulting from disturbances in muscular control. Neck 
rigidity is frequently found in the early stages of hemor-
rhagic stroke.

 n DIAGNOSTIC STUDIES

The combination of history and physical findings frequently 
allows for an accurate determination of the size and local-
ization of the lesion, as well as a differentiation between 
hemorrhage and infarction. However, more definitive and 
highly accurate information is derived from imaging tech-
niques such as CT, MRI, magnetic resonance angiography 
(MRA), Doppler ultrasound (duplex scanning), transcranial 
Doppler, and arteriography.

With CT scanning, small hematomas, hemorrhagic 
infarcts, subarachnoid blood, clots surrounding aneurysms 
and arteriovenous malformations, shifts of the midline, and 
deformities of the ventricles can be diagnosed. Acute isch-
emic stroke is usually not visualized with CT until frank 
infarct necrosis occurs, usually 15 to 30 hours after the ini-
tial insult. MRI demonstrates all of the above lesions, with 
the additional ability to image areas of hypoperfusion (e.g., 
fresh ischemic infarctions). MRI can be used to supplement 
the CT scan to identify disruption of blood flow. CT angiog-
raphy, CT perfusion, and multimodal MRI can also be used 
to assess hemodynamic and vascular pathologies (Adams  
et al., 2007; Sen, 2013; Warren, Musson, Connolly, 
Griffiths, & Hoggard, 2010).

Duplex scanning (a combination of ultrasound and 
Doppler techniques) is used to image plaques and stenoses 
in the carotid and vertebral arteries, whereas transcranial 
Doppler allows visualization of the circle of Willis and its 
major branches. Both imaging modalities, depending on 
the skills of the person performing the study, provide not 
only an image but also real-time characteristics of blood 
flow in the arteries studied. Flow velocity—the actual speed 
of blood particles in a sample area of the blood vessel—is 
directly related to the degree of narrowing. For example, 
peak systolic velocities in the range of 150 to 200 cm/sec or 
above correspond to a hemodynamically significant lesion. 
Another indicator of vascular disease on duplex scanning is 
the presence of turbulent flow.

Although it is often replaced by duplex ultrasonography 
and MRA, contrast arteriography is still the gold standard 
in imaging both the cervical and intracranial circulation. 
Echocardiography is important in the workup of stroke 
patients because cardioembolism is the cause of roughly 
25% to 30% of ischemic strokes.

Positron emission tomography and single photon emis-
sion CT are newer imaging studies that measure the cere-
bral concentration of systemically administered radioactive 

factors to account for their increased incidence of stroke. 
Knowledge of the varying effects of risk factors in ethnic 
groups, however, may raise the level of suspicion and pro-
mote more aggressive treatment of such factors in persons 
of different ethnicities.

 n DIAGNOSTIC CRITERIA

The mode of presentation of cerebrovascular disease is so 
distinctive that the diagnosis is seldom in doubt. Stroke 
may vary in presentation from, most severely, hemiplegia 
or even coma to milder forms, such as numbness of a small 
part of the body. The key factor in the diagnosis of acute 
stroke, however, is the distinction between hemorrhage and 
ischemia. Treatment goals for each condition are linearly 
opposed: In hemorrhagic stroke, the aim is to limit fur-
ther extravasation of blood by controlling blood pressure 
and promoting coagulation, whereas treatment of ischemic 
stroke is directed toward augmenting blood supply to the 
affected area. Needless to say, treatment modalities for one 
condition are likely to be harmful for the other.

 n HISTORY AND PHYSICAL EXAMINATION

The denominative feature in the patient history is the tempo-
ral profile of neurologic events. The abruptness of the onset 
of neurologic deficits is the hallmark of a vascular cause. 
Embolic strokes usually occur suddenly, without warning, 
and the deficit reaches its peak almost instantly. Thrombotic 
strokes usually develop slightly more gradually and some-
times in  a stepwise fashion. Hypertensive hemorrhage is 
almost always preceded by severe headaches and may cause a 
steadily progressive deficit over a period of minutes or hours.

Another important aspect of the temporal profile of 
stroke, as opposed to, for example, a brain tumor, is the 
arrest and then regression of the neurologic deficit. Embolic 
deficits, in particular, may improve dramatically over a 
period of hours to days, whereas reversal of thrombotic defi-
cits is characteristically more gradual over weeks to months. 
A history of vomiting and seizures with the onset of the 
neurologic deficit points to a hemorrhagic cause, whereas 
severe headaches and altered consciousness without lateral-
izing symptoms may be the first symptoms of a subarach-
noid bleed from a saccular arterial aneurysm.

On physical examination, hemiplegia stands out as the 
classic sign of all cerebrovascular diseases. In addition, par-
ticular symptoms and physical findings are strongly related 
to the location of ischemic lesions in specific areas in the 
brain and their respective blood supply. Defects in areas 
supplied by the middle cerebral artery typically involve 
the cortex, basal ganglia, and internal capsule and result 
in contralateral hemiplegia, global aphasia when the domi-
nant hemisphere is involved, head and eye deviation toward 
the side of the infarct, hemianesthesia, and hemianopsia 
(neglect of the opposite side).
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while receiving fibrinolytic treatment. The FDA guidelines 
for administration of fibrinolytics, specifically t-PA is as fol-
lows: 0.9 mg/kg of body weight with a maximum dose of  
90 mg. A 10% bolus of the dose t-PA can be administered 
over 1 minute with the remaining dose given over 1 hour 
(Del Zoppo, Saver, Jauch, & Adams, 2009; Nakagawara et 
al., 2010; Yamaguchi et al., 2006).

Management of Acute Hemorrhagic Stroke

There is currently no specific therapy for acute cerebral 
hemorrhage. Cerebral hemorrhage is a space-occupying 
lesion and thus induces intracranial hypertension. Goals of 
care during acute hemorrhagic stroke are based on the cause 
of the bleeding, and the severity and amount of bleeding 
(Liebeskind, 2013).

Preventive Strategies

Core preventive strategies relate to modification of risk 
factors amenable to change, including tobacco use, hyper-
tension, cerebrovascular disease, and cardiac disease. In 
addition, health-teaching and support efforts for popula-
tions thought to be at particular risk for these conditions 
may offer a major opportunity in stroke prevention.

Hypertension is the most readily recognized factor in the 
pathogenesis of intracerebral hemorrhage. It has been dem-
onstrated that long-term control of hypertension decreases 
the incidence of both intracerebral hemorrhage and athero-
thrombotic infarction. Congestive heart failure and coronary 
atherosclerosis greatly increase the probability of stroke in 
general; arrhythmias such as atrial fibrillation promote the 
occurrence of embolic stroke, in particular. Warfarin is cur-
rently the agent of choice in patients with nonvalvular atrial 
fibrillation to prevent embolic stroke.

In the Northern Manhattan Study (2012), the risk for 
stroke increases in diabetic patients who have had dia-
betes for a longer period of time, indicating that there is 
an increase in the risk of stroke in diabetic patients over 
time. The relation between long-term cigarette smoking 
and carotid atherosclerosis has been well documented, and 
recent clinical trials have demonstrated the effectiveness 
of cholesterol-lowering drug regimens in the prevention of 
stroke (Banerjee et al., 2012).

Aspirin is commonly prescribed for patients with a his-
tory of TIAs on the basis of prospective, randomized clinical 
trials showing a reduction in stroke rate in these patients. 
Dosages as low as 80 mg/d have shown effectiveness in recent 
clinical trials (Gorelick, 1995). Ticlopidine, a newer platelet 
inhibitor, also has been demonstrated to reduce stroke rates 
in patients with TIAs and minor strokes (Hass et al., 1989).

In the North American Symptomatic Carotid 
Endarterectomy Trial (1991), patients with a carotid ste-
nosis of 70% or greater and a history of ipsilateral TIAs 
were randomized to undergo endarterectomy or not. The 
trial was interrupted when patients who had undergone the 
operation were found to have a 66% reduction in stroke 
rate over 5 years.

isotopes. Cerebral blood flow, oxygen uptake, and glucose 
use can be measured. These tests have proved to be of value 
in grading brain tumors and localizing epileptic foci. As yet, 
this technology is found in relatively few medical centers 
and is not commonly used for routine diagnosis.

Laboratory tests are mostly nonspecific in patients with 
stroke. A mildly elevated white blood cell count may be seen 
in patients with ischemic stroke, whereas in hemorrhagic 
stroke, counts may go up as high as 20,000 cells/mm3. 
Blood coagulation studies may unmask a bleeding disorder 
or a hypercoagulable state.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Treatment options for patients at risk of stroke or those who 
have actually sustained a CVA can be divided into several 
categories: treatment of acute stroke, prevention, and reha-
bilitation. In the acute phase of stroke, the choice of therapy 
depends entirely on the underlying pathological mecha-
nism, as was stressed earlier. In ischemic stroke, the goal 
is to improve circulation, whereas in hemorrhagic stroke, 
therapy is geared toward eliminating bleeding. Therapy, in 
general, may be divided into two parts: management of the 
acute phase and arrest of the pathologic process, and stroke 
prevention (primary, secondary, and tertiary).

Management of Acute Ischemic Stroke

Even when an ischemic stroke has developed, some of the 
affected brain tissue at the edges of the infarct (the so-called 
ischemic penumbra) may not be irreversibly damaged and 
will survive if blood flow can be reestablished. On the 
assumption that cerebral perfusion is optimal in the hori-
zontal position, patients are urged to lie down in the acute 
phase. Hypertension, if present, is treated only if the blood 
pressure is high enough to pose a risk to other organs, such 
as the heart and the kidneys. Although intuitively the con-
cept of immediate restoration of blood flow is attractive, it 
is also fraught with potential dangers.

First, before attempting to improve circulation, hem-
orrhage needs to be ruled out by CT. Technical means to 
improve or restore cerebral circulation include the use of 
anticoagulant and fibrinolytic drugs, angioplasty, and CEA. 
Warfarin and heparin administration, although widely used 
to prevent TIAs and impending stroke, seems to be of little 
value in the treatment of acute ischemic stroke (Cruz-Flores, 
2013). According to Cruz-Flores (2013) randomized trials 
with anticoagulants have no significant benefit when used 
early after ischemic stroke. Fibrinolytic drugs such as uro-
kinase and recombinant tissue plasminogen activator (t-PA) 
play a role in the treatment of acute stroke. Guidelines call 
for the use of fibrinolytics within 4.5 hours for patients 
who meet specific criteria and are seen within 3 hours of 
onset of stroke. Bleeding is a major risk of patient given 
fibrinolytics and patients should be monitored for bleeding 



CHAPtER 55: Stroke, Transient Ischemic Attacks, and Carotid Stenosis      799

list of such organizations is made available by the  National 
  Stroke Association (   NSA), a national voluntary health   care 
organization committed to the  prevention and treatment of 
  stroke and the rehabilitation of   stroke survivors. Activities 
include sponsoring research, promoting national aware-
ness of   stroke warning signs and risks, providing education, 
heightening awareness of the effectiveness of rehabilitation, 
and providing general support to people who have had a 
  stroke and their families. The address is 9707  E Easter Lane, 
 Suite B,  Centennial,   CO 80112  Phone: 1-800-  STROKES.

An estimated 30% to 50% of patients presenting with 
ischemic   stroke are found to have surgically correctable 
  extracranial cerebrovascular disease.   CEA is commonly per-
formed under general anesthesia (local or regional anesthesia 
is reserved for certain  high-risk patients) with  intraoperative 
electroencephalography and  transcranial  Doppler monitoring. 
Shunting during the  endarterectomy is performed selectively in 
patients with inadequate  collateral  circulation. The operation 
may last 1.5 to 3 hours, depending on the local anatomy and 
the extent of the dissection. Patients are monitored overnight 
to control blood pressure and to watch the  neurologic status. 
Most patients leave the hospital the next day. Death rates from 
   CEA in patients without a previous   TIA are approximately 
2.7%; this percentage increases to approximately 4% in 
patients with a history of   TIA and can increase to almost 8% 
based on previous history and surgeries  (  Halm et al., 2009).

 Warfarin has been shown to be benefi cial in the  preven-
tion of recurrent   stroke in the presence of  atrial fi brillation 
and possibly in myocardial infarction (   Cruz-Flores, 2013).

 n TEACHING AND  SELF-  CARE

Rehabilitation of patients with   stroke is aimed toward 
a return to the highest level possible. Often, people who 
have had a   stroke have chronic or  long-lasting residual defi -
cits that make full recovery impossible. In these situations, 
patients are encouraged to lead a full life within the con-
straints of disability.

Physiotherapy traditionally is begun within 2 to 4 weeks 
after stabilization of the clinical  course. Occupational, 
speech, and language therapy; reorientation to  visuospatial 
relations; and  reestablishment of the patient’s role in family 
life are all addressed early if appropriate. It is commonly 
recognized that recovery of ambulation and other impor-
tant motor skills does not usually extend beyond 8 to 12 
months. Interestingly, there is very little scientifi c basis for 
the effectiveness of various rehabilitation programs, despite 
the billions of dollars spent annually by  third-party health 
insurance carriers. Although not proven, most providers 
agree that physiotherapy should begin promptly after the 
onset of symptoms. Passive  range-of-motion exercises to 
prevent contractures require little or no cooperation from 
the patient and should be started within the fi rst 24 hours 
of the diagnosis. Progression to active  range of motion and 
strengthening exercises and  reeducation in activities of daily 
living should occur as soon as the patient can cooperate.

 n COMMUNITY RESOURCES

 Community-based resources include organizations that 
provide direct aid to persons with   stroke and their caregiv-
ers, those that furnish  mail-order catalogs, and those that 
provide  technology-related assistance. In the  United States, 
many organizations can be called on to provide help for those 
who have suffered a   stroke or who are at risk of stroke. A 
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 Referral Poi nts and Cli nical Warnings

Any patient with signs of a focal  neurologic defi cit 
such as  hemiplegia, but also more subtle fi ndings such 
as localized numbness or unexplained alterations in 
mental status, aphasia,  dysarthria, visual defects, or 
dizziness, should be considered to have a   stroke until 
proven otherwise. Immediate referral to an emergency 
room for further evaluation and prompt treatment is 
indicated.
 Approximately 75% of   stroke victims experienced 
some episodes of transient focal  neurologic dysfunc-
tion that were ignored because “it went away.” 
Recognition of these  prodromal episodes may prevent 
a catastrophe.
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Anxiety is often manifest as a cluster of nonspecifi c symp-
toms that occurs before, during, and after a number of 
life expe riences. Anxiety becomes a disorder when it 
impairs a person’s interpersonal, occupational, or social 
functioning in the home, and places of work, recreation, 
and worship. The A merican P  sychiatric Association 
(A   PA) D   iagnostic and S tatistical Manual of M ental 
D isorders, 5th edition (D  SM-5), identifi es the following 
c ategories of a   nxiety d isorders ( APA, 2013), identifi ed in 
Figure 56.1.

The D  iagnostic and S tatistical Manual of M ental 
D isorders, 4th edition (D   SM-I  V) addressed o  bsessive–
 compulsive disorder (O   CD) and p  osttraumatic stress dis-
order (P   TSD) in the a nxiety category, but now are covered 
separately, and omitted from this chapter. P anic attacks 
function as a marker of severity of i llness across a number 
of d isorders. A s  pecifi er is applicable to all D  SM-5 d isor-
ders. The m ental health conditions d iscussed in this chapter 
are p anic disorder (P  D), agoraphobia, g  eneralized a  nxiety 
disorder (GAD), s pecifi c phobia, s ocial a  nxiety disorder 
(SAD), and a   nxiety d isorders caused by another medical 
condition, or use of drugs or other substances. Neither 
selective m utism, a condition diagnosed in children, nor 
separation a  nxiety disorder, a condition that is no longer 
restricted to children and adolescents, is d iscussed in this 
chapter.

 n A  NXIETY D ISORDERS IN 
GENERAL—E  PIDEMIOLOGY

The p  rimary c are provider will c are for a large number of 
patients expe riencing a nxiety and a   nxiety d isorders. The 
p revalence and use of services seeking help are presented in 
T ables 56.1 and 56.2.

The p revalence of a   nxiety d isorders is identifi ed in 
T able 56.1, as well as age demographics. With the recent 

emergence of the D  SM-5 criteria, data related to the cat-
egory of a ny a  nxiety disorder include some of the D   SM-
I  V subc ategories. The p revalence of s ocial phobia, P  D, and 
GAD relate to both d iagnostic approaches. Of interest is the 
number of people for whom a   nxiety d isorders are severely 
debilitating.

Use of services is refl ected in T able 56.2. Categories 
include those who have used health c are within a 1 2-
month p eriod, have received minimally adequate (health 
c are) t reatment, have used a ny (social or medical) service 
within 12 months, and have received minimally adequate 
health c are and social services within t he same time p eriod. 
It is clear that ma ny patients, and sometimes the majority, 
receive health c are and social services, and of those small 
numbers, even fewer receive minimally adequate c are or 
t reatment (Asnaani & Hofman, 2012).

 n P ANIC D ISORDER

P  D is a chronic, often debilitating condition that can have 
devastating effects on a person’s life, family, work, and 
social interactions. Because its symptoms mimic a variety 
of medical conditions, this disorder frequently goes undi-
agnosed, with rapid t reatment delayed. The D  SM-I  V con-
nected P  D with agoraphobia, which is a separate d iagnostic 
category in the D  SM-5.

Anatomy, P hysiology, and E  pidemiology

Theories regarding the nature and etiology of P  D range from 
the biological to the psychological, with exact associations 
unclear. Previous traumatic episodes in childhood may pre-
dispose a patient to P  D ( APA, 2013; C  ummings, C  aporino, 
& K endall, 2013; M   ondin et al., 2013). Environmental fac-
tors may aggravate the condition, as the patient copes with 
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a

aInformation collected under the     DSM-IV structure of    anxiety  disorders.
 b Data directly related to   DSM-5  categories.
  Source: Wang et al. (2005) and  National Institute of  Mental Health (2013).

PREVALENCE DEMOGRAPHICS (  FOR  LIFETIME  PREVALENCE)

 Lifetime 
 Prevalence 

(%)

 12- Month 
 Prevalence 

(%)

 12- Month 
 Prevalence
 Severe (%)

18–29 
Y  ears (%)

30–44 
Y  ears (%)

45–59 
Y  ears (%)

60+ 
  Y  ears (%)

 Any  anxiety disordera

Social phobiab

Panic disorderb

 Generalized  anxiety disorderb

28.8
12.1
 4.7
 5.7

18.1
6.8
2.7
3.1

4.1
2.0
1.2
1.0

30.2
13.6
  4.4
 4.1

35.1
14.4
 5.7
 6.8

30.8
12.4
 5.9
 7.7

15.3
 6.6
 2.0
 3.6

Pr evalence and De mographics Related to Se lect An   xiety Di sordersTABLE 56.1

Panic Disorder

Agoraphobia

Specific Phobia

Social Anxiety
Disorder

(Social Phobia) 

Separation
Anxiety

Selective
Mutism

Generalized
Anxiety
Disorder

Anxiety Related
to Substances

or Medical
Diagnosis 

Panic Attacks
function as a
marker of
severity of illness
across a number
of disorders.  A
specifier is
applicable to all
DSM-5
disorders.

FIGURE 56.1

C ategories of a   nxiety d isorders from the D  iagnostic and Statistical Manual of Mental Disorders, 5th edition.

S  ource: A dapted from American Psychiatric Association (2013) and G   rohol (2013).

stress in life (L   arzelere & J ones, 2008). P D has been found 
in cultures throughout the world with some confusion in 
c ulture-related behaviors that may not fi t d iagnostic c atego-
ries. Age of onset o  f PD varies considerably but is usually 
between late adolescence and the m id-20s  to 30s, declining 
in older age (APA, 2013).

Natural History of I llness/C  omorbidity

Patients receiving ongoing, established treatments for P  D 
show a higher rate of recovery, with ma ny of these patients 
continuing to have mild to m oderate symptoms. As would 
be expected, relapse rates are high after d iscontinuation 
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 n Feelings of choking
 n Nausea/abdominal distress
 n Depersonalization (being detached from oneself)
 n Derealization (feelings of unreality)
 n Paresthesias (numbness or tingling sensations)
 n Flushes/chills
 n Chest pain or discomfort
 n Fear of dying
 n Fear of going crazy or doing something uncontrolled

 Treatment Options, Expected Outcomes, 
and Comprehensive Management

Treatment options can be divided into pharmacological 
and psychological interventions; often these two modali-
ties can be used concomitantly. The most common 
psychological interventions are cognitive–behavioral 
therapy (CBT), exposure therapy, and psychodynamic 
therapy. Pharmacological options can include benzodi-
azepines (BDZs), selective serotonin reuptake inhibitors 
(SSRIs), tricyclic antidepressants (TCAs), or monoamine 
oxidase inhibitors (MAOIs). Research does not support 
the need for concurrent combined treatment initially, but 
the use of combined therapy for condition maintenance 
seems reasonable. Figure 56.2 represents combined  
treatment.

The provider, in consultation with the patient, should 
select as the initial treatment one with demonstrated effi-
cacy. Attitudes and concerns regarding various treatment 
options must be explored and decisions negotiated with 
the patient. Patients should be educated about the disor-
der and encouraged to reenter phobic situations gradually 
when medication alone is chosen as the initial treatment. 
Current practice suggests that an absence of any noticeable 
improvement after about 6 to 8 weeks of any treatment 
should lead to a reassessment, consultation, or change of 
modality (Choy, 2008).

of effective treatment. This suggests that PD is a chronic 
condition with a very low rate of spontaneous recovery. 
Comorbid conditions are other anxiety disorders like 
agoraphobia, major depression, bipolar disorder, alcohol 
misuse, and suicide. Comorbidity may be a marker of the 
severity of illness. Mitral valve prolapse and thyroid dis-
ease are more common among patients with PD, but the 
differences in prevalence are not consistent (APA, 2013; 
Cummings, Caporino, & Kendall,  2013; Gloster et al., 
2011).

Diagnostic Criteria for PD

 n Recurrent unexpected panic attacks with four or more 
of the symptoms listed below (not including culture-
specific symptoms such as uncontrollable screaming, 
crying, headache).

 n At least one of the attacks has been followed by one 
or more of the following for at least 1 month:

 l Persistent concern about having additional  
attacks

 l Worry about the implications of the attack
 l A significant maladaptive change in behavior to 
avoid future attacks

 n The disturbance is not better explained by another 
type of mental disorder.

 n The disturbance does not occur in relationship to the 
physiological effects of a substance, or other medical 
condition.

Symptomatology of Panic Attacks

 n Shortness of breath/smothering sensations
 n Dizziness, unsteady feelings, or faintness
 n Palpitations/tachycardia
 n Trembling/shaking
 n Sweating

aInformation collected under the DSM-IV structure of anxiety disorders.
bData directly related to DSM-5 categories.
Source: Wang et al. (2005) and National Institute of Mental Health (2013).

12-MONTH HEALTH CARE USE 12-MONTH ANY-SERVICE USE

12-Month  
Health Care  

Use (%)

Those With Disorders That 
Received Minimally  

Adequate Treatment (%)

12-Month Any-Service  
Use Including Health  

Care (%)

Those With Disorders That 
Received Minimally Adequate 

Treatment (%)

Any anxiety disordera

Social phobiab

Panic disorderb

Generalized anxiety disorderb

36.9
40.1
59.1
43.2

12.7
15.5
24.3
18.9

42.2
45.6
65.4
52.3

14.3
17.4
26.0
22.2

TABLE 56.2 Treatment/Service Use Related to Anxiety Disorders
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monitor of behaviors that may suggest the need for medi-
cal and p  sychiatric intervention. In some locations, C   PT 
may not be available due to the absence of providers 
skilled in this intervention. The use of p hone and Internet 
contact between the therapist and the patient are increas-
ing (Donegan & Dugas, 2012).

 n PHARMACOTHERAPY

A nxiety-disorder patients tend to be sensitive to m edica-
tion and often expe rience exacerbation of their symp-
toms with m edication, especially if too large an initial 
dose is used. It is generally recommended that low start-
ing doses of selective S   SRIs, s elective n orepinephrine 
reuptake inhibitors (S   NRIs), and T   CAs be used and that 
low doses be maintained for several days and gradually 
inc reased to a full therapeutic dose as the patient tol-
erates ( APA, 2010, 2013; M   archesi, 2008). Insufficient 
evidence exists to recommend a ny of these pharmaco-
logical agents as superior to the others ( APA, 2010, 
2013). It is important to note that not advancing to full 
therapeutic dosages is common in t reatment of P  Ds and 
is a frequent s ource of patient partial or n onresponse 
( APA, 2010, 2013). It is recommended that patients be 
informed of a time frame for positive response to avoid 
premature abandonment of t reatment. There are lim-
ited data on optimum length of t reatment after patient 
response to therapy has been achieved (Bandelow 
et al., 2012).

There is evidence that a ntipanic m edication response 
continues during pharmacotherapy and that relapse is 
common after d iscontinuation of drugs (M   archesi, 2008). 

 n C  OGNITIVE–BEHAVIORAL THERAPY

C BT teaches patients to anticipate the situations and bodily 
sensations associated with their p anic attacks. This aware-
ness sets the stage for helping the patient to control the 
attacks. Specially trained therapists tailor C  BT to the spe-
cifi c needs of each patient. The therapy usually includes the 
following components:

 n Informational overview of the cycle of a nxiety and the 
anticipation of further a nxiety episodes, and rationale 
for the t reatment

 n Helping patients to identify and change patterns of 
thinking that cause them to misperceive common 
events or situations as dangerous and to think the 
worst. For example, the therapist can help the patient 
to replace alarmist thoughts such as, “I ’m dying” 
with more appropriate ones, such as “I ’m hyperventi-
lating; I can handle this.”

 n Teaching the patient relaxation exercises to prevent 
or minimize the symptoms commonly felt during a 
panic attack

 n Helping patients becomes less fearful by safely and 
gradually exposing them to situations they previ-
ously avoided or found frightening. This step pro-
vides an opportunity to have patients practice their 
coping and relaxation skills in the a  nxiety-provoking 
event.

C BT is a s hort-term t reatment, typically lasting 12 to 15 
sessions over several months. It is thought that patients 
who undergo C  BT demonstrate a high maintenance of 
t reatment gains over time. Family members and others 
may participate by encouraging the patient to complete 
individual counseling or group activities, and become a 

Medications
•  Anxiolytics, antidepressants

Therapeutic Groups–
Interactions
• Cognitive-behavioral therapy (CBT)
• Exposure-based behavioral therapy
• Involvement of care partner (family

or significant other)

FIGURE 56.2

Co  mbined tr eatment.

So  urce: Adapted from American 
Psychiatric Association (2013) and 
G   rohol (2013).
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For responders to SSRIs or TCAs, data suggest that con-
tinuing medication for 6 months or more results in fur-
ther symptom reduction and decreased risk of recurrence 
(APA, 2010, 2013). Patients with treatment-resistant 
PDs or prior relapse after treatment discontinuation may 
require longer treatment schedules. Once the decision has 
been made to discontinue medication, tapering over a 
period of several weeks or months is recommended (APA, 
2010, 2013).

The concern for potential treatment-related increases 
in self-harming or suicidal behaviors associated with anti-
depressant medications requires clarification. Data pri-
marily from studies on children and adolescents resulted 
in Food and Drug Administration (FDA) warnings applied 
to all antidepressants indicating the risk of increased sui-
cidal thinking and behavior in patients younger than 25 
years. In adults, antidepressant treatment does not appear 
to be associated with an increase in suicide risk (APA, 
2010, 2013).

Pharmacological agents with proven benefits in numer-
ous randomized controlled trials (RCTs) in treating PD 
include SSRIs, SNRIs, TCAs, and BDZs, and are recom-
mended as first-line therapy (APA, 2010, 2013; Marchesi, 
2008). Because of their favorable safety and side-effect pro-
file, SSRIs and SNRIs are considered the best initial choice 
for PD (APA, 2010, 2013). Because of their larger evidence 
base, SSRIs are more likely to be chosen as first-line treat-
ment (Marchesi, 2008).

Although TCAs have demonstrated effectiveness in PD, 
the side effects and greater toxicities associated with over-
dose limit their usefulness and are associated with higher 
dropout rates. The most studied TCA is imipramine and 
has demonstrated effectiveness in PD. In addition, clomip-
ramine has considerable empirical support for use in PD 
(APA, 2010, 2013; Marchesi, 2008). Most common side 
effects of TCAs include anticholinergic effects, increased 
sweating, sleep disturbances, orthostatic hypotension and 
dizziness, fatigue and weakness, cognitive disturbances, 
weight gain, and sexual dysfunction. TCAs have been 
associated with significant or fatal arrhythmias and must 
be used with caution with the elderly population; they 
are contraindicated for patients with prostatic hypertro-
phy or narrow-angle glaucoma (APA, 2010, 2013). BDZs 
are appropriate for monotherapy only in the absence of 
co-occurring mood disorders. For dosing information 
for the use of antidepressants and benzodiazepines with 
panic disorder, refer to current drug guidelines. However, 
they may be used in combination with antidepressants for 
rapid symptom control (APA, 2010, 2013). Alprazolam 
has demonstrated efficacy in treatment of PD. Because 
of its short half-life this medication requires 3 to 4 times 
daily dosing and presents compliance problems for many 
patients and with missed doses can result in more rapid 
and profound withdrawal symptoms (APA, 2010, 2013). 
There is also a sustained-release form of alprazolam that 
may alleviate some of these dosing problems. Monoamine 

oxidase inhibitors (MAOIs), although an effective treat-
ment for PD, because of their safety profile, are generally 
reserved for patients who fail first-line treatment (APA, 
2010, 2013). MAOIs have serious drug–drug interac-
tions resulting in serotonin syndrome causing hyperten-
sive crisis that can be fatal. Symptoms include confusion, 
agitation, hyperthermia, as well as autonomic and neuro-
muscular symptoms. Serotonin syndrome can occur when 
MAOIs are used with other antidepressants (particularly 
SSRIs); linezolid; analgesics (meperidine, fentanly, tra-
madol); over-the-counter (OTC) dextromethorphan; and 
other medications such as busiprone, as well as antimi-
graine medications. A recent meta-analysis (Mitte, 2005) 
comparing the efficacies of TCA, SSRI, and BDZ thera-
pies demonstrated a similar effect in improving anxiety 
in both symptoms and frequency of panic attacks, as well 
as agoraphobia. In this same meta-analysis, SSRIs and 
TCAs were superior to BDZs in alleviating depression 
(Marchesi, 2008).

SSRIs available in the United States include fluoxetine, 
sertraline, paroxetine, fluvoxamine, citalopram, and esci-
talopram. Evidence does not exist for differential effi-
cacy between agents in this class. Other agents used in 
the management of PDs include anticonvulsants, antipsy-
chotics, antihypertensives, and buspirone. Limited data 
exist for the use of anticonvulsants in PD (APA, 2010, 
2013). Only one RCT provided partial support to the fact 
that gabapentin is safe and efficacious for PD. Therefore, 
gabapentin should not be considered as first-line treat-
ment for PD (APA, 2010, 2013). There is no evidence 
that first-generation antipsychotics (typical) are effective 
in PD and the risk of neurological side effects outweighs 
any potential usefulness (APA, 2010, 2013). There is lim-
ited positive evidence for the use of the second-generation 
antipsychotics (atypical) olanzepine and adjunctive ris-
peridone. However, evidence is limited for efficacy and 
concern about second-generation side effects limits their 
ability to be broadly recommended. The antihypertensive 
beta-adrenergic blocking agents (e.g., propranolol, ateno-
lol) are ineffective in PD but may help reduce somatic sen-
sations in selected patients (APA, 2010, 2013). Buspirone 
as monotherapy is not effective for PD and there are no 
published data except case reports for its use as an aug-
mentation strategy.

Additional concerns include the fact that, initially, 
SSRIs can be panicogenic. As such they need to be initi-
ated at low doses and slowly tapered up. It is recommended 
that the initial low dose be maintained for 3 to 7 days and 
gradually increased in weekly increments. Both SSRIs and 
SNRIs are associated with discontinuation syndromes 
including dizziness, headache, and nausea, and require 
tapering over at least 7 to 10 days. Elderly patients with PD 
have higher rates of co-occurring mood disorders and rec-
ommendations for treatment are use of an antidepressant 
as first-line therapy. SNRIs are preferred in this population 
(Resch, 1999).
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Diagnostic Criteria for Agoraphobia

 n Anxiety about being in (two or more) places or 
situations from which escape might be difficult or 
embarrassing

 l Using public transportation
 l Being in open or enclosed spaces (parking lots, the-
aters, sports arenas, and schools).

 l Being in enclosed spaces (shops, theaters)
 l Standing in line or being in a crowd
 l Being outside of the home alone

 n Situations are avoided or else endured with signifi-
cant distress (fear or anxiety), are actively avoided, 
and require the presence of a companion.

 n The anxiety is out of proportion to the actual  
danger

 n The fear, anxiety, or avoidance is persistent, typically 
lasting 6 months or more.

 n If another medical condition is present, the fear, anxi-
ety, or avoidance is excessive.

 n The fear, anxiety, or avoidance is not better explained 
by another medical or mental health problem, or 
medication reaction.

 n The disturbance causes significant distress or impair-
ment in social, occupational, or other important areas 
of functioning (adapted from APA, 2013).

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Treatment of associated anxiety disorders is necessary for 
the patient experiencing agoraphobia. Treatment with 
pharmacological agents and counseling are beneficial. 
Early intervention into isolating behavior may be help-
ful for patients living with agoraphobia. A sound thera-
peutic relationship with a provider is necessary to manage 
agoraphobia.

 n GENERALIZED ANXIETY DISORDER

GAD is an illness characterized by at least 6 months of per-
sistent and excessive anxiety and worry. Adults with GAD 
often worry about everyday, routine life circumstances 
such as possible job responsibilities, finances, the health 
of family members, misfortune of their children, or minor 
matters such as household chores, car repairs, or being 
late for appointments. Although persons with GAD may 
not always identify their worry as excessive, they report 
objective distress from constant worry, have difficulty con-
trolling the worry, or have related impairment in social, 
occupational, or other important areas of functioning. 
It occurs more often in women than in men, and mimics 

 n COMBINED THERAPY

Although there is insufficient evidence to recommend any 
pharmacological or psychosocial interventions as supe-
rior to others or to recommend a combination of phar-
macological intervention combined with psychosocial 
intervention, many psychiatrists and patients choose this 
option as it is intuitively appealing (APA, 2010, 2013). 
Combined treatment should be considered for patients 
who have failed to respond to standard monotherapies. 
Combined therapy, either at start of therapy or at later 
points, may reduce relapse (APA, 2010, 2013). In a 
meta-analysis (Cuijpers et al., 2014) examining anxiety 
and depression disorders, clear evidence was found that 
combined treatment with psychotherapy and antidepres-
sant medication is more effective than antidepressant 
medication alone. This finding was especially significant 
for SAD. The meta-analysis involved 52 studies meet-
ing inclusion criteria involving a total of 3,623 patients 
(1,767 in combined treatment conditions and 1,856 in 
pharmacology therapy alone).

In summary, to differentiate PD from other medi-
cally important conditions, the patient should undergo 
a thorough physical examination. PD symptoms can 
mimic those of other conditions, such as myocardial 
infarction, cardiac arrhythmias, hyperthyroidism, and 
certain types of epilepsy. Patients may focus on only 
one or two symptoms as they describe the attacks, con-
centrating only on their physical sensations and not on 
the fears they experience. Panic attacks can also be trig-
gered by large doses of caffeine, some cold medicines, 
and cocaine and marijuana. If a patient has a substance-
abuse problem, it will have to be treated before PD can 
be addressed fully. Patients with psychiatric comor-
bidities should be referred for further evaluation and 
treatment to a psychiatrist familiar with PD (Resch,  
1999).

 n AGORAPHOBIA

The essential feature of agoraphobia is known by the 
intense fear or anxiety triggered by real or anticipated 
exposure to a number of situations. Of extreme concern is 
the fact that it results in significant distress or impairment 
in social, occupational, or other important areas of func-
tioning. Approximately 1.7% of adolescents and adults 
have this diagnosis, occurring twice as often in females. 
This chronic and persistent condition is comorbid with 
other anxiety disorders, depressive disorders, substance-
use disorders, and personality disorders, making treatment 
complicated (APA, 2013; Ornstein, Nietert, Jenkins, & 
Litvin, 2013).
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both psychic and somatic symptoms in adults (and elderly) 
with GAD. An effect-size analysis of GAD treatments 
versus placebo found pregabalin to have a higher effect 
size than antihistamines, SSRIs, SNRIs, BDZs, azapirones 
(buspirone), as well as herbal or homeopathic treatments 
(Davidson et al., 2010).

The atypical antipsychotic (second-generation) que-
tiapine has shown in some preliminary trials efficacy 
in the treatment of GAD at doses 50 to 150 mg/d but 
at present is not recommended for routine GAD treat-
ment. Augmentation therapy with risperidone and 
olanzapine has been shown to produce improvements 
in anxiety symptoms. However, quetiapine augmenta-
tion with paroxetine did not produce improvements 
in symptoms and tolerance with this combination was 
problematic (Davidson et al., 2010). Atypical anti-
psychotics are reserved for second-line augmentation 
treatment because of their important metabolic side  
effects.

Long-term pharmacotherapy for GAD has been 
demonstrated in several studies. Efficacy of venlafax-
ine extended release (ER) has been demonstrated in 
two 6-month, placebo-controlled parallel-group studies 
of GAD treatment. An additional study demonstrated 
increased remission rates at 6 months among patients 
who were not remitted at 8 weeks (Davidson et al., 
2010). The SNRI duloxetine has been shown to have 
long-term efficacy with GAD as well as the SSRIs esci-
talopram and paroxetine immediate release (Davidson et 
al., 2010). Positive effect of pregabalin for long-term effi-
cacy and relapse reduction for patients with GAD were 
demonstrated in a placebo-compared study (Davidson  
et al., 2010).

In summary, GAD is a highly prevalent condition. The 
course of illness is often chronic and fluctuates in sever-
ity. CBT- or anxiety-management techniques may offer 
longer-term gains than medications. Referral to an appro-
priate mental health specialist may be indicated. SSRIs 
and SSNIs are considered first-line management in GAD 
(Pinder, 2007).

 n SPECIFIC PHOBIA

The term “phobia” is used frequently in conversation to 
imply several different ideas. The clinical diagnosis of a 
phobia is appropriate only if the fear or anticipation of 
encountering the phobic stimulus interferes significantly 
with the person’s daily routine, occupational functioning, 
or social life; this may vary with culture and ethnicity. Up 
to 75% of patients with this diagnosis fear more than one 
object or situation (APA, 2013). The phobia can be diag-
nosed only if it exceeds the usual cultural norms or family 
expectations.

some of the symptoms of PD, and is comorbid with many 
disorders Diagnostic criteria for GAD are available in the 
DSM-5 (APA, 2013).

Treatment Options, Expected Outcomes, 
and Comprehensive Management

With pure GAD, patients should be asked to avoid caf-
feine and alcohol and stop using all possible sympatho-
mimetic medications. If symptoms do not significantly 
improve with these changes, alternative treatments may 
be considered. Short-term (4–12 weeks) placebo-con-
trolled trials have consistently demonstrated the follow-
ing drug groups effective in management of GAD: BDZs, 
azapirones (buspirone), antihistamines (hydroxyzine), 
and antidepressants (Davidson, Feltner, & Dugar, 2010). 
BDZs have rapid onset and have consistently been used 
in the management of GAD and are also efficacious for 
SADs. They are not recommended for first-line therapy 
for GAD and are recommended only for short-term use. 
However, they are problematic in older people due to 
increased falls, memory impairment, incoordination, 
drowsiness, and confusion. Withdrawal of BDZs is asso-
ciated with distressing symptoms, even with gradual 
taper, and can appear early or later in treatment. BDZs 
have modest abuse potential and are generally not used 
for patients with a history of drug misuse (Davidson et 
al., 2010).

In several analyses, SSRIs, SNRIs, and TCAs (particu-
larly imipramine) have shown efficacy in the management 
of GAD as compared to placebo and are preferred as first-
line management. SSRIs and SNRIs, with stronger evi-
dence and better tolerance profile, are generally used more 
frequently. SNRIs may have a latency of 2 to 4 weeks 
before the onset of the antianxiety effect (Davidson et al., 
2010). TCA efficacy in GAD is well established primar-
ily for imipramine and clomipramine (Bandelow et al., 
2012). Because of the higher frequency of adverse events 
associated with TCAs relative to SSRIs or SNRIs as well 
as interactions with concomitant medications, TCAs are 
not preferred for first-line therapy in GAD (Bandelow et 
al., 2012).

Buspirone is effective for GAD treatment but less 
effective than BDZs (Davidson et al., 2010). Buspirone 
has slow onset, variable tolerability, and is not recom-
mended as first-line treatment for GAD. The antihista-
mine hydroxyzine, an H1 antagonist, has demonstrated 
effectiveness in GAD in well-controlled studies although 
several guidelines do not recommend hydroxyzine as first-
line therapy related to side effects of sedation and anti-
cholinergic effects (Davidson et al., 2010). Pregabalin has 
been found to be effective in the management of GAD 
and the rapid onset of efficacy is an advantage over anti-
depressants (Bandelow et al., 2012). Pregabalin improves 
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Treatment Options, Expected Outcomes, 
and Comprehensive Management

BEHAVIORAL THERAPY

Behavioral (exposure) therapy relies on exposing the per-
son to the feared objects or situations. There are two com-
mon methods: systemic desensitization and flooding. In 
both, the patient meets with a trained therapist and con-
fronts the feared object or situation. By confronting rather 
than fleeing the object of fear, patients become accustomed 
to it and can lose the terror, horror, panic, or dread they 
once felt.

Systemic desensitization is a more gradual form of expo-
sure therapy. In a series of steps, patients first learn relax-
ation techniques to control the physical manifestations of 
fear. Then they imagine the feared object, work their way 
up to looking at pictures of the object or situation, and 
finally experience the situation or being in the presence of 
the feared object. With each incremental increase in expo-
sure, patients are asked to implement the relaxation tech-
niques they have learned. During flooding, patients are 
exposed directly and immediately to the most feared object 
or situation. They stay in that situation until their anxiety is 
markedly reduced.

PHARMACOTHERAPY

With the exception of agoraphobia (discussed ear-
lier) and social phobia (discussed next), there are no 
data to support the routine use of medications for spe-
cific phobias. BDZs have been used in acute situations 
where patients must confront their phobic stimulus—for 
instance, a person must take a transatlantic flight for 
business reasons. Agents such as diazepam, lorazepam, 
and alprazolam are common choices. Dose equivalents 
are about 5 mg of diazepam (0.5–1 mg lorazepam, 
0.25–0.5 mg of alprazolam). In severe cases, SSRIs can 
be tried. The long-term use of anxiolytic agents is not  
indicated.

 n SAD (SOCIAL PHOBIA)

Social phobia is characterized by significant anxiety pro-
voked by exposure to certain types of social or performance 
situations, often leading to the behavior of avoiding the 
situation. In the feared social or performance situation, 
patients have concerns about embarrassment and are afraid 
that others will judge them to be anxious, weak, crazy, or 
stupid. They may fear public speaking because of concern 
that others will notice their trembling hands or voice, or 
they may experience extreme anxiety when talking with 

others because of fear that they will appear inarticulate 
(APA, 2013).

Clinical presentation and resulting impairment may 
differ across cultures, depending on social demands 
and expectations. It is often followed by a traumatic 
event that the person experienced, heard about, or was 
exposed to in various media. Specific phobias are comor-
bid with other anxiety disorders, depressive and bipolar 
disorders, substance-related disorders, somatic symp-
toms and related disorders, and personality disorders 
(especially dependent or avoidant personality disorders; 
APA, 2013).

Treatment Options, Expected Outcomes, 
and Comprehensive Management

GENERALIZED SOCIAL PHOBIA

Cognitive–behavioral group therapy (CBGT) uses the 
same premises as cognitive therapy but is administered to 
small groups (usually six people). The patient, in a group 
situation, identifies feared situations and with the group’s 
feedback develops a treatment plan (Donegan & Dugas,  
2012).

PHARMACOTHERAPY

The treatment of choice in social phobia is a selective 
SSRI. Affected individuals can tolerate a normal start-
ing dose of SSRI, as an “activation syndrome” (as in 
PD) does not usually occur. Starting dose is main-
tained for 2 to 4 weeks and then increased as necessary. 
Approximately 6 to 8 weeks is considered an adequate 
trial to determine initial efficacy. Full response may take 
up to 12 weeks. Treatment should continue for a mini-
mum of 12 months. Once remission is established, slow 
taper (e.g., 25% reduction every 2 months) can be initi-
ated (Veale, 2003).

Failure to respond to SSRI treatment can be treated 
with an MAOI. A “washout” period of 2 weeks between 
discontinuing an SSRI (5 weeks for fluoxetine) and start-
ing an MAOI is needed (Veale, 2003). MAOIs are effective 
but carry side effects of drug–drug interactions, low blood 
pressure, weight gain, edema, and change in sexual desire. 
Tyramine in the diet can cause potentially life-threatening 
hypertensive crisis.

NONGENERALIZED SOCIAL PHOBIA

For stage fright or nongeneralized social phobia, beta-
blockers (propranolol, atenolol, nadolol, or timolol) are 
effective in most cases. Beta-blockers taken 1 hour before 
the performance situation can decrease performance anxi-
ety. Successful use requires a stressful situation that can 



CHAPTER 56: Anxiety Disorders, With an Emphasis on Panic Disorder      809

be identified, is predictable in timing, and occurs so infre-
quently that intermittent dosing can be used. Nonselective 
beta-blockers may be more effective for symptoms of tachy-
cardia and tremor. Propranolol at 20 to 40 mg/d is the usual 
dose. A test dose should be tried in a nonperformance set-
ting to assess for side effects and untoward reaction (Amir, 
2009; APA, 2010, 2013).

 n ANXIETY DISORDER DUE TO 
ANOTHER MEDICAL DISORDER OR 
SUBSTANCE/MEDICATION

Anxiety may manifest from the use of substances (pre-
scribed or other) or secondary to a medical condition. As 
with other types of anxiety, it may range from low-level 
discomfort to a debilitating condition. The responsibility 
for accurately diagnosing and subsequently treating patients 
requires a firm understanding of the various medical condi-
tions and medications/substances that can create an anxiety 
syndrome.

Tables 56.3 and 56.4 list some of the more common 
medical conditions and medications/substances that can 
foster or create anxiety or trigger panic attacks (APA, 
2013; Eros-Sarnyai, Ephross, Sadler, & Kunins, 2014). 
These symptoms, individually or together, can mimic a 
number of medical conditions. Attempting to ascertain 
whether the patient’s complaints result from an underly-
ing anxiety disorder or other medical illness is difficult. 
The necessary screening tests for PD include a complete 
blood count, urinalysis, renal and hepatic studies, mea-
surement of serum calcium and phosphorus levels, and an 
electrocardiogram.

A thorough history of symptoms and temporal profile, 
combined with a physical examination, can effectively 
rule out a majority of medications, illicit drugs, and medi-
cal conditions that can produce an anxiety syndrome. 
Features such as the presence of atypical symptoms dur-
ing a panic attack (e.g., vertigo, loss of consciousness, loss 
of bladder or bowel control, headaches, slurred speech, 
or amnesia) suggest the possibility that a general medical 
condition or a substance may be causing the panic-attack 
symptoms.

 n TEACHING AND SELF-CARE

The patient experiencing anxiety disorders may present 
with problems in learning how to change behavior, or 
care for himself or herself. The provider should pay spe-
cial attention to the environment to decrease stressors and 
thereby decrease anxiety. The patient and family should 

be encouraged to tell providers what activities assist with 
learning and providing self-care, as part of constructing and 
maintaining a therapeutic alliance.

Engaging a patient and family living with an anxiety 
disorder is a challenge. Ongoing assessment and evalu-
ation of new and persistent symptoms and conditions 
allows for patients and families to maximize their abil-
ity to participate in their home, occupational, and recre-
ational activities.

 n COMMUNITY RESOURCES

 n Anxiety and Depression Association of America 
(ADAA); 8701 Georgia Ave. #412 Silver Spring, MD 
20910; 240-485-1001; ww.adaa.org; A national non-
profit organization dedicated to the prevention, treat-
ment, and cure of anxiety, OCD, PTSD, depression, 
and related disorders and to improving the lives of all 
people who suffer from them.

 n National Anxiety Foundation; 3135 Custer Dr., 
Lexington, KY 40517-4001; www.lexington-on-line.
com; The website is intended for educational infor-
mation only.

Angina pectoris/myocardial infarction
Congestive heart failure
Rheumatoid arthritis
Systemic lupus erythematosus
Glucose/fluid and electrolye imbalances
Hyperthyroidism
Meniere’s disease
Dementia
Multiple sclerosis 
Asthma

TABLE 56.3
Selected Medical Causes of Anxiety 
or Anxiety Disorders

Alcohol
Caffeine
Amphetamines
Thyroid preparations
Estrogens
Cocaine
Steroids
Antidepressants (selective norepinephrine reuptake inhibitors)
Sympathomimetics
Bronchodilators
Digoxin

TABLE 56.4
Selected Medications/Substances That 
Can Cause Anxiety or Disorders

http://www.lexington-on-line.com
http://www.lexington-on-line.com
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 n American Psychiatric Association, 1000 Wilson 
Boulevard, Suite 1825; Arlington, VA 22209-
3901; 703-907-7300; email: apa@psych.org; 
www.psychiatry.org; The American Psychiatric 
Association primarily serves physicians.

 n American Psychological Association: 750 First 
St., NE, Washington, DC 20002;  202-336-6123; 
www.apa.org; The largest scientific and profes-
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United States. Its mission is to advance the creation, 
communication, and application of psychological 
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MA 01950; Online free, mental health, psychological 
or relationship advice, not to replace a working rela-
tionship with a provider.

 n National Anxiety/Panic Disorder Newsletter: www 
.npadnews.com/. General inquiries, website errors: 
talkback at psychcentral.com

 n SUMMARY

Anxiety disorders are prevalent in the United States and 
represent a disproportionate share of contacts with pri-
mary care providers. These disorders can carry a high rate 
of complications but are treatable. Interventions rang-
ing from psychotherapeutic to pharmacological are help-
ful, and the entire array of interventions should be used. 
Patient and family participation is essential when plan-
ning treatment. The potential risks and benefits of each 
activity should be explained to the patient and family. For 
most anxiety disorders, any intervention will take a few 
weeks to work; making patients aware of this can improve 
their long-term adherence to the treatment plan. Creating 
a thorough history of symptoms, and performing a com-
plete physical examination can effectively rule out most 
medications, illicit drugs, and medical conditions that 
can produce an anxiety syndrome. Evaluating the ongo-
ing remission of symptoms assists with challenging deci-
sions concerning changes in the plan of care, including 
the careful discontinuation of medications, if and when it 
is warranted. Ongoing psychosocial support enables the 
provider to quickly identify relapse of conditions or emer-
gence of new disordered behaviors.
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Depressive disorders and bipolar disorder (BPD), formerly 
called manic-depressive disorder, are mood disorders char-
acterized by symptoms observable in the person’s affect, 
mood, cognition, and behavior. Occurring for specifi ed peri-
ods of time, mood disorders cause variable but signifi cant 
problems in social and occupational functioning. They are 
prevalent in all age groups and are more commonly diag-
nosed in women. Women are 50% more likely than men 
to experience a mood disorder over their lifetime (NIMH, 
2005). The majority of suicides occur in persons with seri-
ous depression.

Patients with mood disorders are frequently seen in pri-
mary care, often presenting with somatic symptoms that 
complicate the clinical picture. Substance abuse, medica-
tions, and serious stressors may be precipitating factors. 
Frequently, a family history of depression is reported.

Primary care providers, in a managed care environ-
ment, may be expected to treat depression rather than refer 
the patient to a psychiatrist. However, depressive illnesses 
are, at times, underdiagnosed, untreated, or undertreated 
in primary care settings. Patients hesitate to discuss symp-
toms because of embarrassment and fear, or thinking they 
are only there for physical problems. The provider may 
avoid asking about suicidal ideation despite recognition of 
depressed mood. Patients with chronic physical illnesses 
are not routinely asked about mood and other behaviors 
indicative of masked depression. Individuals with BPD 
often present in the primary care setting with a depressed 
mood, masking the presence of BPD. They have a substan-
tially higher suicide rate than persons with other types of 
psychiatric disorders and 78% of primary care physicians 
have failed to detect or have misdiagnosed BPD (Sansone & 
Sansone, 2011).

Elderly patients are assumed to have dementia when 
there are memory or concentration diffi culties. Unless the 
provider develops adequate rapport with the patient and 
views the patient holistically, a mood disorder may be mis-
diagnosed as dementia. If the patient is irritable or hostile 

or shows poor judgment (symptoms of a mood disorder), 
there is the possibility that the provider may dismiss the 
patient as uncooperative. Adequate treatment and pre-
vention of further episodes are essential. Collaborative 
relationships must be maintained with psychiatric ser-
vices. Prompt referrals and emergency care are vital when 
symptoms require it. Strategies for prevention may include 
building healthy coping skills, early detection, and relapse 
prevention.

 n aNaTOMY, PHYSIOLOGY, aND PaTHOLOGY

There are numerous biological changes that occur in 
depression and BPD, and they have helped create a new 
understanding of these painful, often life-threatening 
disorders. Genetic factors, neuroendocrine, neurotrans-
mission, structural, and functional brain changes are all 
important aspects of the pathology of depression. Physical 
illness, medication effects, electrolyte disturbances, and 
nutritional defi cits play an important role as well. In addi-
tion, exposure to adverse life events has been consistently 
implicated in the pathophysiology of depression (Klengel 
& Binder, 2013).

 n GENETICS

Family studies have demonstrated that monozygotic twins 
have a rate of concordance (agreement) of 70% to 90% 
for unipolar (depression, only) and bipolar mood disorders 
compared with 16% to 35% in dizygotic twins (Sadock 
& Sadock, 2007). Family aggregation studies point to the 
increased risk of depression and BPD in fi rst-degree rela-
tives. A child who has one parent with a mood disorder has 
a 10% to 25% risk of a mood disorder, and if both parents 
are affected, this risk doubles (Sadock & Sadock, 2007).
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Linkage genetic studies demonstrate that certain chromo-
somes may show genes for certain disorders. Chromosomes 
18q and 22q are the two regions with the strongest evi-
dence for BPD. Gene-mapping studies of unipolar depres-
sion have found evidence of linkage to the locus for cAMP 
response element-binding protein (CREB1) on chromosome 
2 (Sadock & Sadock, 2007). Other studies report evidence 
of gene–environment interactions in depression (Klengel & 
Binder, 2013; Sadock & Sadock, 2007).

 n NEUROBIOLOGICaL CHaNGES

Neurobiological changes in mood disorders primarily 
involve dysfunction of the limbic system, the basal ganglia, 
and the hypothalamus. The limbic system, specifically the 
amygdala, modulates emotions, whereas the hippocam-
pus is implicated in memory and concentration difficulties. 
Changes in the basal ganglia involve motor changes such 
as stooped posture, motor slowness, and cognitive impair-
ment. Dysfunction of the hypothalamus involves three axes: 
the hypothalamic–pituitary–adrenal (HPA) axis, the hypo-
thalamic–pituitary–thyroid axis, and the hypothalamic–
pituitary–gonadal axis (Accortt, Freeman, & Allen, 2008). 
The monamine hypothesis of mood disorders is still a focus 
of research. Deficits in serotonin and/or norepinephrine 
are believed to play a part in mood disorders and are tar-
geted by many modern antidepressant medications (Bear, 
Connors, & Paradiso, 2007; Sadock & Sadock, 2007).

Dysregulation of several neurotransmitter systems has 
been found in depression and BPD. Neurotransmitters are 
molecules that carry messages between neurons. They are 
chemical signals that are stored in and released from the 
synaptic vesicles within the terminal of the axon (Bear et al., 
2007). The biogenic amines, particularly serotonin (5HT) 
and norepinephrine, interact and modulate a variety of 
functions, such as movement, mood, attention, emotional 
behavior, sleep, and visceral function.

Serotonin is derived from the amino acid tryptophan. 
The source of brain tryptophan is the blood, and the source 
of blood tryptophan is the diet. Thus, nutritional deficien-
cies can quickly lead to serotonin depletion (Bear et al., 
2007). Depletion of serotonin may precipitate depression, 
and some patients with suicidal ideation have low concen-
trations of serotonin in the cerebrospinal fluid and low-sero-
tonin uptake sites on platelets (Sadock & Sadock, 2007).

Depletion of norepinephrine is shown in most, but not 
all, depressed persons. Norepinephrine, whose precursor is 
the dietary amino acid tyrosine, is produced in the locus 
ceruleus and projects through six noradrenergic tracts 
through various parts of the brain. Dopamine levels are 
believed to increase in mania and decrease in depression. 
Gamma-aminobutyric acid (GABA), an inhibitory amino 
acid neurotransmitter, and acetylcholine (ACTH) are also 
dysregulated in depression. Neuroendocrine changes in 
the HPA axis include consistent findings of elevated cor-
tisol secretion from the adrenal glands associated with the 

stress response. Corticotrophin-releasing hormone (CRH) is 
regulated by the amygdala and hippocampus. Inappropriate 
activation of the amygdala activates the stress response 
and hippocampal activation suppresses CRH release. 
Glucocorticoid receptors in the hippocampus respond to 
HPA system activation and there is feedback regulation of 
the HPA axis, inhibiting CRH, ACTH, and cortisol release 
when circulating cortisol levels get too high. Hyperactive 
HPA systems have been posited to be a cause of depres-
sion (Bear et al., 2007). HPA axis abnormalities have been 
reported in depressed women, including those with postpar-
tum depression (Accortt et al., 2008). Elevated-CRH lev-
els in depression normalize after electroconvulsive therapy 
(ECT) and after treatment with selective serotonin reuptake 
inhibitor medications (SSRIs).

Growth hormone is inhibited by somatostatin, a hypo-
thalamic neuropeptide, and CRH. Decreased cerebrospinal 
fluid levels of somatostatin have been reported in depres-
sion, and increased levels in mania (Sadock & Sadock, 
2007). Hypothalamic–pituitary–thyroid axis changes fre-
quently occur with depression and BPD. In approximately 
5% to 10% of people evaluated for depression, there is pre-
viously undetected thyroid dysfunction as evidenced by an 
elevated thyroid-stimulating hormone (TSH) level (Sadock 
& Sadock, 2007). Elevation of thyroxin, or T4, may be sig-
nificant in severely depressed patients.

 n BIOLOGICaL RHYTHM CHaNGES

Sleep alterations frequently occur in both depressive (insom-
nia and hypersomnia) and manic (insomnia) episodes. 
This reflects circadian rhythm dysregulation. Sleep prob-
lems may include many if not all of the following: delayed 
sleep onset, shortened rapid eye movement (REM) latency 
(the time before falling asleep and the first REM period), 
increased length of first REM period, increased frequency 
of eye movements during REM sleep, increased sponta-
neous awakenings, and increased core body temperature. 
Antidepressant medications, cognitive–behavioral therapy 
(CBT), and interpersonal social rhythm therapy (IPSRT) are 
helpful in resetting sleep circadian rhythms.

 n PHYSICaL ILLNESS aND DEPRESSIVE 
DISORDERS

Clinically significant depressive symptoms are detectable in 
12% to 36% of patients with a concomitant nonpsychiat-
ric medical condition, and an estimated 20% of patients in 
the primary care setting have depression (Katon, Wulsin, 
Spiegel, Pinkowish, & Georgi, 2005). Patients with depres-
sion have an 81% increased risk for cardiovascular disease 
onset. One study among depressed patients found multiple 
metabolic dysregulations (abdominal obesity and lipid dis-
turbances) and inflammatory dysregulation contribute to 



814      UNIT XI: Psychiatric Conditions

population, with 49.7% of these cases classified as severe 
(NIMH, 2005).

BPD disorder has a 12-month prevalence of 2.6% of 
the U.S. adult population, with 82.9% classified as severe. 
There is approximately equal gender distribution and no 
association with race or ethnic origin (NIMH, 2005). BPD 
usually starts in late adolescence or early adulthood. Studies 
estimate 0% to 3% prevalence among adolescence (NIMH, 
2005).

 n DIaGNOSTIC CRITERIa

Screening, assessment, accurate diagnosis, adequate treat-
ment, frequent follow-up, and referrals for psychother-
apy and psychiatric evaluation (if needed) are critical for 
patients with symptoms of depression and BPD. Any patient 
with a history of depression or BPD needs to be assessed 
on a regular basis for treatment response, side effects, new 
symptoms, and recurrence of symptoms. Patients need 
encouragement to obtain and continue treatment. Providers 
need a thorough understanding of the diagnostic categories 
and the complexity and variability of depressive symptoms. 
The following is a list of diagnostic tools that can assist the 
primary care provider.

Diagnostic Tools for Depression

 n Altman Self-Rating Mania Scale (Altman, Hedeker, 
Peterson, & Davis, 1997; www.cqaimh.org/pdf/tool_
asrm.pdf).

 n PROMIS Emotional Distress—Depression—Short 
Form (www.assessmentcenter.net/)

 n LEVEL 2—Somatic Symptom—Adult Patient 
(adapted from the Patient Health Questionnaire 
Physical Symptoms; www.phqscreeners.com/pdfs/ 
04_PHQ-15/English.pdf)

 n PROMIS—Sleep Disturbance—Short Form (www 
.nihpromis.org/measures/SampleQuestions)

 n Severity Measure for Depression—Adult, Adapted 
from the Patient Health Questionnaire–9 (PHQ-9; 
www.cqaimh.org/pdf/tool_phq9.pdf)

A clinical history focusing on the patient’s history, 
including age, gender, family system, and cultural consider-
ations, can also aid in the diagnosis of depression or BPD. 
The result of the screening tools, mental status exam, labo-
ratory values, and physical examination will help determine 
the presence of depression or BPD. Medical illnesses and 
medications that may precipitate depression must also be 
evaluated (Tables 57.1 and 57.2).

 n SYMPTOMS—MaJOR DEPRESSIVE DISORDER

Major depressive disorder (MDD), or unipolar depression, 
is the most frequently diagnosed mood-related disorder. 

the chronicity of depression and may be the driving force 
of the relationship between depression and metabolic syn-
drome (Penninx, Milaneschi, Lamers, & Vogelzangs, 2013). 
Depression speeds the onset of cardiovascular disease and 
diabetes, and increases the risk of mortality for cardiac dis-
ease. Depression also increases the onset of stroke and obe-
sity morbidity (Katon et al., 2005; Penninx et al., 2013). 
Certain physical illnesses that involve the same brain struc-
tures that are altered in depression will cause symptoms of 
depression. For example, in Huntington’s disease there is 
a high rate of depression, based on the reduction of vol-
ume in the putamen and caudate nuclei. In cerebrovascu-
lar accidents that involve the frontal and temporal lobes, 
manic symptoms are more common with right-sided lesions, 
whereas depressive symptoms are more common with left-
sided lesions.

 n PSYCHOLOGICaL THEORIES

Psychological theories of depression are represented in a 
number of classic texts in the published literature. The 
psychoanalytic explanation of depression is anger directed 
internally. Early attachment difficulties, based on the 
impact of separation and loss, may precipitate depression 
(Bowlby, 1980). Behavioral theory views vulnerability to 
depression as a lack of social support, causing loneliness 
and isolation (Skinner, 1953). Inadequate social skills 
that prevent positive reinforcement from others contrib-
ute to depression under this model (Lewinsohn, 1974). 
Cognitive theory proposes that depression is precipitated 
and maintained by negative thoughts and attitudes (Beck, 
1976).

 n EPIDEMIOLOGY

Depressive disorders and BPD are serious mental health 
problems that must be addressed in primary care. Depression 
affects 6.7% of the population in 12-month prevalence 
studies, and 30.4% of these cases are classified as severe. 
Women are 70% more likely than men and non-Hispanic 
Blacks are 40% less likely than non-Hispanic Whites to 
experience depression during their lifetime (NIMH, 2005; 
Reeves, 2011). Depression and BPD are found in all cul-
tures. Cultural expressions of symptoms vary and should 
be considered during all aspects of care. True psychosis 
must be distinguished from culturally specific experiences. 
Treatment choices must be sensitive to the cultural needs 
of patients.

Increased rates of alcoholism are seen in depres-
sion. One study found that prior alcohol dependence in 
the patient increased the risk of current depression more 
than fourfold (Arnaout, Batchelder, Rosenthal, Hyler, & 
Hellerstein, 2008). The 12-month prevalence of persistent 
depressive disorder has been found to be 1.5% of the U.S. 

http://www.cqaimh.org/pdf/tool_asrm.pdf
http://www.assessmentcenter.net/
http://www.phqscreeners.com/pdfs/04_PHQ-15/English.pdf
http://www.cqaimh.org/pdf/tool_phq9.pdf
http://www.cqaimh.org/pdf/tool_asrm.pdf
http://www.phqscreeners.com/pdfs/04_PHQ-15/English.pdf
http://www.nihpromis.org/measures/SampleQuestions
http://www.nihpromis.org/measures/SampleQuestions
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Feelings of worthlessness and guilt are common, some-
times manifested in psychotic delusions. Difficulty with con-
centration, thinking, or making decisions is distressing. A 
patient may forget to bathe or change clothes or complain 
of not being able to complete tasks. In the older person, 
memory loss may appear as dementia when in fact it is pseu-
dodementia, which is a temporary loss of memory caused 
by depression. (Detailed criteria for major depressive epi-
sodes are available in the DSM-5).

Suicidality is an extremely serious symptom of MDD 
and must be assessed in anyone who has mood alteration. 
Hopelessness and thoughts of death without specific sui-
cidal thoughts (e.g., “Death would be such a relief. Why go 
on?”) may be indicative of the presence of a suicide plan. 
More serious are suicidal thoughts or ideation (e.g., “I keep 
thinking that it is time to end it [my life].”), and a history 
of having actually attempted suicide further increases the 
risk of suicide. Asking the patient about suicidal thoughts 
will not cause the person to become suicidal. Frequency of 
thoughts, presence of a plan, methods, previous attempts, 
and history of suicide in the family are important assess-
ment factors. 

The types of depressive disorders include:

1. Disruptive mood dysregulation disorder
2. MDD (including major depressive episode)
3. Persistent depressive disorder (dysthymia)
4. Premenstrual dysphoric disorder

It signifies there have been at least one major depressive 
episode and no manic or hypomanic episodes. Symptoms 
have occurred every day for 2 weeks or longer. Significant 
distress or impairment in psychosocial or work function-
ing must be present. For a diagnosis of MDD to be made, 
substance use, medication, and medical conditions must 
be ruled out. A mood disturbance must be present with a 
number of alterations from normal mood (e.g., depressed 
mood with typical sadness, agitation and anger, irritabil-
ity, dysphoria, numbing of feelings, or somatic preoc-
cupation). Of equal importance is the loss of pleasure in 
activities that were previously enjoyed, such as hobbies, 
work, or sexual activity. One of these two symptoms 
(mood disturbance or loss of pleasure) must be present 
for a diagnosis of MDD.

Additional symptoms must also be present. Three 
neuro-vegetative symptoms are evaluated: sleep, appe-
tite, and psychomotor activity. Sleep alteration may be 
present (insomnia or hypersomnia). Insomnia can take 
the form of difficulty falling asleep (initial insomnia), 
frequent waking without being able to fall back to sleep 
quickly (middle insomnia), or waking several hours ear-
lier than usual (terminal insomnia). Hypersomnia means 
the person sleeps several more hours a day than is usual 
for that person. A key concern is whether the person feels 
rested after a night’s sleep. Psychomotor activity may be 
observed as either very sluggish, slow movements, or agi-
tation and pacing. A significant increase or decrease in 
appetite and weight gain or loss, that is, 5% or more of 
body weight, is a pertinent finding. Another symptom to 
evaluate includes a feeling of fatigue or loss of energy, 
expressed as a loss of will.

NUTRITIONaL
Vitamin B12 deficiency
Pernicious anemia

CaRDIOVaSCULaR
Coronary artery disease

ENDOCRINE
Cushing’s disease
Addison’s disease
Diabetes mellitus
Hypo- and hyperthyroidism

NEOPLaSTIC
Carcinoma of head of pancreas
Oat cell carcinoma

TaBLE 57.1
General Medical Conditions associated 
With Depression

NEUROLOGIC
Parkinson’s disease
Huntington’s disease stroke
Multiple sclerosis
Sleep apnea
Cerebral tumors
Alzheimer’s disease

INfECTIOUS
Influenza
Viral hepatitis
General paresis
Tertiary syphilis
Tuberculosis
Infectious mononucleosis
Chronic fatigue syndrome

COLLaGEN
Systemic lupus erythematosus
Scleroderma
Rheumatoid arthritis

TaBLE 57.2
Medications associated With Depressed 
Mood and Manic Symptoms

DEPRESSED MOOD MaNIC SYMPTOMS

Reserpine
Propranolol
Glucocorticoids
Alcohol
Physostigmine
Sedative—hypnotics
Amphetamine or cocaine 

withdrawal
Benzodiazepines
Neuroleptics
Anti-inflammatories
Anticonvulsants
Antihypertensives
Antineoplastics
Antiparkinsonian drugs
Stimulants
Antihistamines
Cimetidine
Ranifidine
Disulfiram
Methysergide
Antibiotics

Levodopa
Amphetamines
Bromide
Bromocriptine
Captopril
Cimetidine
Cocaine
Corticosteroids
Cyclosporine
Disulfiram
Hallucinogens
Hydralazine
Isoniazid
Methylphenidate
Metrizamide (following 

myelography)
MAOIs
Opiates and opioids
Procarbazine
Procyclidine
TCAs
Thyroid hormones

MAOI, monoamine oxidase inhibitor; TCA, tricyclic antidepressant.
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social function, and occupational function. Typically, these 
experiences include buying sprees, sexual indiscretions, 
and foolish business investments. Impaired judgment and 
an inability to anticipate consequences often warrant hos-
pitalization to prevent harm to self or others. There may 
be psychotic symptoms of hallucinations and delusions. 
Frequently weight loss and dehydration occur related to 
insomnia and hyperactivity. BPD Type II is characterized 
by a major depressive episode and hypomanic (milder 
manic) episodes.

Criteria for diagnosing Bipolar 1 disorder can be found 
in the DSM-5.

 n The manic episode may have been preceded by and 
may be followed by hypomanic or major depressive 
episodes  (APA, 2013).

 n To diagnose bipolar I disorder, the criteria have been 
met for at least one manic episode and the occur-
rence of the manic and major depressive episode(s) 
is not better explained by schizoaffective disorder, 
schizophrenia, schizophreniform disorder, delu-
sional disorder, or other specified or unspecified 
schizophrenia spectrum and other psychotic disor-
der (APA, 2013).

 n To diagnose bipolar II disorder, the criteria have 
been met for at least one hypomanic episode and 
at least one major depressive episode. There has 
never been a manic episode and the occurrence of 
the hypomanic episode(s) and major depressive 
episode(s) is not better explained by schizoaffective 
disorder, schizophrenia, schizophreniform disorder, 
delusional disorder, or other specified or unspeci-
fied schizophrenia spectrum and other psychotic 
disorder (APA, 2013).

Cyclothymia is a chronic, fluctuating mood disturbance 
involving numerous periods of hypomanic symptoms and 
periods of depressive symptoms that are distinct from each 
other but insufficient to meet the criteria for hypomania or 
major depression (APA, 2013).

 n DEPRESSION RELaTED TO MEDICaL 
CONDITIONS aND MEDICaTIONS

Mood disorder due to a medical condition is a disturbance 
in mood that is a direct result of a general medical condition. 
This diagnosis involves establishing a diagnosis of a medical 
condition as a direct physiologic cause of the depressed or 
manic mood (see Table 57.1).

Mood disorders induced by substances such as medi-
cations, illicit drugs, or toxins are classified as substance-
induced mood disorders. They must be directly caused by 
a substance. In other words, they must develop within a 
month of intoxication or withdrawal. The implicated drug 
is part of the diagnosis, for example, alcohol-induced 
mood disorder with depressive features, with onset during 
intoxication.

5. Substance/medication-induced depressive disorder
6. Depressive disorder due to another medical condition
7. Other specified depressive disorder
8. Unspecified depressive disorder (American Psychiatric 

Association [APA], 2013)

There are subtypes that delineate the severity and type 
of depression. These include mild, moderate, and severe 
(referring to the severity of impairment in functioning); psy-
chosis with hallucinations or delusions; catatonic features; 
melancholic features; and atypical features.

The onset of depression in the peripartum/postpar-
tum period (during the pregnancy or within 4 weeks of 
delivery) is a serious and potentially dangerous situation 
with respect to the safety of the mother and fetus/child. It 
can manifest with or without psychotic features. Women 
experiencing postpartum depression with psychotic fea-
tures are 30% to 50% more likely to have a recurrence 
of the disorder with later deliveries (APA, 2013), and 
are at significant risk of causing harm to themselves and/
or the child. Guilt is a major component of this type of 
depression.

Seasonal pattern delineation is made when there is a 
2-year pattern of recurrence during the winter (or, more 
rarely, during the summer). Characteristics are weight 
gain, low energy, hypersomnia, and carbohydrate craving. 
Remission requires 2 months without symptoms.

The hallmarks of persistent depressive disorder include 
a depressed mood for most of the day, and for more days 
than not, as indicated by either subjective account or 
observation by others, and for a duration of at least 2 
years. Two or more of the following symptoms must be 
present while depressed (APA, 2013).

Responses to a loss (e.g., bereavement, financial ruin, 
losses from a natural disaster, a serious medical illness 
or disability) may include the feelings of intense sadness, 
rumination about the loss, insomnia, poor appetite, and 
weight loss, which may resemble a depressive episode. 
Although such symptoms may be understandable, the 
presence of a major depressive episode in addition to the 
normal grieving responses should also be carefully consid-
ered (APA, 2013).

 n SYMPTOMS—BIPOLaR DISORDERS

BPDs are often first diagnosed in adolescence or early adult-
hood after several years of symptoms. Comanagement with 
a psychiatrist or psychiatric mental health nurse practitio-
ner is often required because of relapse, treatment resis-
tance, comorbid conditions, and self-harm risk (Price & 
Marzani-Nissen, 2012). BPDs are defined by the presence 
of depressive and manic, hypomanic, or mixed episodes. 
BPD Type I means the person has had a major depressive 
episode and a manic episode. Manic episodes refer to peri-
ods of abnormally elevated, expansive, irritable, or dys-
phoric mood, along with marked impairment in judgment, 
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panel, kidney and liver function screening, and thyroid func-
tion studies. Levels of vitamin B12 and folate are of value in 
ruling out vitamin deficiency, especially in the elderly and 
patients with a history of alcohol addiction. A urinalysis in 
an older adult helps rule out a urinary tract infection when 
agitation and confusion are present. A urine drug screen 
may be necessary to determine if symptoms are arising from 
or are complicated by drug intoxication or withdrawal. 
Fasting blood glucose, hemoglobin A1C, and a lipid profile 
should all be obtained as patients with depression and BPD 
are at risk for metabolic disorders. In addition, an elevation 
in C-reative proteins (CRP) have been seen in depression 
(Katon et al., 2005; Penninx et al., 2013; Price & Marzani-
Nissen, 2012).

An electrocardiogram is necessary to provide a baseline 
of cardiac function when tricyclic antidepressants (TCAs) 
or some atypical antipsychotic medications are ordered. 
Conduction delays should be monitored. These could cause 
heart block as doses are raised. An annual electrocardio-
gram is advised for patients taking TCAs. Plasma concen-
trations are often tested in patients taking TCAs, especially 
if there is a poor response at normal dose ranges and when 
it is important to know if levels are therapeutic or toxic. 
Samples should be drawn 10 to 14 hours after the last dose. 
Blood pressure, including orthostatic changes, must be fol-
lowed in all patients on antidepressant or antipsychotic 
therapy in order to evaluate the patient’s risk of experienc-
ing dizziness and possibly suffering a fall.

Before starting lithium, the following tests should be 
done: TSH assay, electrolyte levels, white blood cell count, 
renal function (specific gravity or urine osmolality, blood 
urea nitrogen, and serum creatinine), and an electrocardio-
gram. Regular serum lithium measurements are a continu-
ing part of treatment. Samples should be drawn 8 to 12 
hours after the last dose. Levels are needed once or twice 
a week during stabilization and every 6 months on main-
tenance. The therapeutic range is 0.8 to 1.2 mEq/L. In the 
maintenance phase of treatment, a lower range is usually 
therapeutic.

When starting carbamazepine, a complete blood count 
with platelet count is done, along with serum iron measure-
ment and a reticulocyte count. It is repeated weekly during 
the first 3 months of therapy, then monthly. Liver function 
tests should be done every 3 to 6 months. In patients receiv-
ing this drug, there is a danger of aplastic anemia, agranu-
locytosis, thrombocytopenia, and leukopenia. The target 
serum level of carbamazepine is 8 to 12 mg/mL. Patients 
prescribed valproate should have liver function tests and 
serum ammonia testing due to the risk of hepatotoxicity. 
The target therapeutic range is 50 to 125 mcg/mL.

Patients presenting for care should have a mental status 
exam or Mini-Mental Status Examination. Utilization of 
standardized screening tools like the PHQ-9, the Altman 
Self-Rating Mania Scale, or other validated scales allows 
for a baseline assessment and for monitoring of changes 
and patterns over time. Excellent interviewing skills 
combined with the use of objective measures can greatly 
enhance the accuracy of the NP’s assessment of patients 

 n HISTORY, PHYSICaL EXaMINaTION,  
aND DIaGNOSTIC STUDIES

The DSM-5 criteria should be used to guide the evalua-
tion of signs and symptoms of mood disorders in order to 
make a diagnosis and to formulate a plan of care. When 
obtaining the history of the presenting illness, suicidal ide-
ation must be carefully assessed. Even if a patient does not 
initiate the discussion or does not look seriously depressed, 
questions about suicide must be asked of anyone with signs 
of depression or mania. This questioning should continue 
at each visit throughout the treatment period. A specific 
question, such as “Do you have thoughts of killing your-
self?” should be followed by focused questions to obtain a 
careful history of suicidal thought, intent, plan, and ability 
to carry out the plan. Having a plan and the means to carry 
it out indicates serious lethality, as does a history of previ-
ous suicide attempts.

Inquiring about current and past life stressors, such as 
family issues, abuse, work-related stress, financial concerns, 
and health concerns is critical and will help in determin-
ing the appropriate referrals. If there are no new stressors, 
this should not be considered unusual because of the largely 
biologic origins of the disorders, especially in later episodes. 
All current medications must be listed, including prescrip-
tion and over-the-counter drugs, alcohol, illicit drugs, and 
herbal medications. Patients being treated for depression 
or BPD must be asked at each visit about all medications, 
because depression is a side effect of some medications.

A thorough psychiatric history can reveal previous epi-
sodes of depression, mania, comorbid conditions such as 
anxiety disorders, or substance abuse. The response to pre-
vious treatment, including medications, therapy, ECT, and 
hospitalization should be evaluated. If treatment was not 
received, the symptoms should be described in terms of the 
level of impairment. Also, the family history of psychiat-
ric illness will denote the type of problems, severity, type 
of treatment received, and response to treatment in family 
members, which may have bearing on the patient’s diagno-
sis, prognosis, and treatment.

Objective data are important in confirming the diagno-
sis and monitoring for response to treatment. Along with a 
physical examination, including weight, height, and labora-
tory work, screening tools for depression and anxiety, and a 
mental status examination are used to confirm the findings 
(Table 57.3). Scores on a standardized tool, such as the Mini-
Mental Status Examination, provide a baseline for symp-
toms of cognitive loss, including memory, orientation, and 
constructional ability. This is valuable in that a depressed 
patient may have pseudodementia or cognitive loss that 
improves with treatment of the depression. Other objective 
data come from observations of appearance, mood, dress, 
behavior, thought processes, thought content, perception, 
judgment, and insight.

Laboratory studies that may help substantiate or rule 
out the diagnosis of depression include a complete blood 
count with differential, basic, or comprehensive metabolic 
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TaBLE 57.3 Mental  Status assessment

DEPRESSION MaNIC EPISODE

Appearance Disheveled
Lack of attention to clothing
Poor hygiene
No makeup

Bright, colorful
Flamboyant
Heavy makeup and jewelry
Poor grooming
Provocative

Posture Stooped
Rigid

Varies

Motor activity Minimum spontaneous movement, agitation,  
pacing

Fast-moving
Intrusive
Hyperactive
Extreme goal-directed
“Have to be doing something”

Mood/affect Depressed
Dysphoric
Irritable
Angry
Sad
Apathetic
Lack of eye contact

Labile
Elated, euphoric
Angry, dysphoric
Expansive
Humorous
Intolerant of criticism

Attitude Negative about self 
Blames others
Negative view of future

Arrogance
Inflated self-esteem

Speech Slow
Agitated
Quiet, mute
Alogia (few words)

Fast
Pressured, loud

Insight Varies Lack of shame or guilt
No awareness of others’ feelings

Judgment May drink excessively
Indecisive

High-risk behavior
Poor judgment
Irresponsible
Sexually inappropriate
Spends money excessively
Drinking, using drugs

Memory Short-term loss Varies

Concentration Forgetful Easily distracted

Thought process Slowed thinking
Thought blocking

Loose associations
Racing thoughts

Thought content Preoccupation
Rumination
Hopelessness 
Delusions
Guilt
Worthlessness
Suicide

Grandiose delusions
Flight of ideas
Illusions
Hypersexuality
Persecutory delusions
Suicide

Perception Hallucinations (only when psychotic) Hallucinations possible
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effects of each medication. Primary care providers should 
use psychiatric consultation and referral for complicated 
diagnostic and management decisions and, most certainly, 
with refractory depression.

The first-line choice of pharmacotherapy for depression 
includes the SSRIs as well as heterocyclic and other newer 
agents. These drugs are safer than older medications, TCAs, 
and monoamine oxidase inhibitors (MAOIs), in overdoses; 
have improved side-effect profiles; and are well tolerated by 
most people. Patients who are at high risk for suicide should 
be monitored for response, and only small quantities should 
be prescribed to prevent intentional overdoses. All patients 
receiving antidepressant therapy should have renal and liver 
profiles done regularly.

Serum drug levels can be measured for any antidepres-
sant if there is a risk of overdose or toxic effects. Medications 
most commonly monitored in this way are the TCAs. 
Generally, dose changes are made no more often than every 
1 to 2 weeks. MAOIs cannot be safely combined with other 
antidepressants, and MAOIs must be discontinued for 2 
weeks before starting another antidepressant.

None of the antidepressants are considered totally safe 
during pregnancy. The risk/benefit ratio must be weighed 
for each patient. The newer antidepressants transfer into 
breast milk in low amounts and have not been associ-
ated with serious adverse events. The antidepressant most 
effective for the woman should be considered. Many clini-
cians recommend sertraline and paroxetine owing to their 
lower infant plasma ratios (Chad, Pupco, Bozzo, & Koren, 
2013).

The older adult and frail elderly are prone to the side 
effects of TCAs, specifically cardiovascular side effects. 
However, TCA-related drugs like trazadone are sometimes 
tolerated well in the elderly (Wilson & Mottram, 2004).

 n SEROTONIN REUPTaKE INHIBITOR 
MEDICaTIONS

The SSRIs inhibit the reuptake of serotonin and have no 
significant interactions with the muscarinic, histaminic, 
adrenergic, and serotonergic receptors, which means that 
the side effects common with TCAs are avoided. SSRIs are 
usually given once a day in the morning to avoid insomnia. 
A trial of at least 2 weeks is required before their effective-
ness can be determined. They are approved for the manage-
ment of anxiety disorders as well. Anxious patients should 
be started at a lower dose to minimize the stimulating side 
effects of the medication.

Common side effects of SSRIs are anxiety, insomnia, 
nausea, diarrhea, headache, decreased appetite, and sexual 
dysfunction (anorgasmia, delayed orgasm, erectile dysfunc-
tion, and decreased libido). The latter are frequent reasons 
for discontinuing the medications. Use of sildenofil (Viagra) 
may be considered, providing the patient is not taking medi-
cations with nitrates and no other risk factors are present. 
Because of the side-effect profile, SSRIs may be helpful for 

(Mazza & Puskar, 2012). In addition, listening to the 
patient, their family members, and support persons is criti-
cal when assessing for mood disorders and for monitoring 
the maintenance phase of the patient.

 n aNTIDEPRESSaNT THERaPY

Antidepressants are used to treat depressive disorders, includ-
ing MDD, persistent depressive disorder, and mood disorder 
due to general medical illness or substance abuse. The lat-
ter two are treated with antidepressants only after the medi-
cal illness or substance abuse is addressed. Antidepressants 
may be prescribed for BPD patients during depressive epi-
sodes and prophylactically between episodes, but caution is 
advised since it may trigger mania or hypomania. The choice 
of antidepressants is determined by the side-effect profile, 
least objectionable given the patient’s physical status, tem-
perament, and lifestyle (Sadock & Sadock, 2007).

There is no one optimal antidepressant for all patients, 
and all have the potential to be effective. Antidepressants 
should be started at low doses and increased based on 
response.

A general rules are:

 n Partial response—increase the dose
 n No response within 4 weeks—change the medication
 n Good response—stay at the same dose

Once-a-day dosing of the newer drugs can be timed to fit 
the symptoms or side effects. For instance, if a patient com-
plains of drowsiness from the medication, it can be given 
in the evening. If it produces restless sleep and insomnia, it 
should be given in the morning.

Target symptoms such as the neuro-vegetative symp-
toms (sleep, appetite, and psychomotor symptoms) are the 
first to improve, usually within 1 to 2 weeks. Next, cognitive 
symptoms such as concentration improve over 1 to 2 weeks, 
and finally mood disturbance improves by the fourth to 
sixth week. As a result, the period corresponding to the first 
weeks of improvement from an antidepressant medication 
in patients with a history of suicidal thoughts or attempts 
is considered a higher-risk period for suicide attempt due 
to the persistence of a depressed mood. In older patients, 
in general, a longer trial is needed to evaluate response to 
treatment.

As a rule, switching to a new medication rather than 
augmenting an existing medication is preferred after initial 
medication failure (Sadock & Sadock, 2007). However, it 
may be necessary to augment the antidepressant medication 
at times. For partial response, the provider should add one 
or more of the following: lithium carbonate; a thyroid prep-
aration such as levothyroxine; an atypical antipsychotic 
such as aripiprazole or lurasidone; a mood stabilizer such as 
valproic acid/valproate; or other similar choices. Decisions 
about augmentation are based on the symptom profile, 
comorbid mental and physical disorders, and personal 
choice. Patients must give informed consent to all medica-
tions based on thorough knowledge of the actions and side 
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and in smoking cessation. It is contraindicated in 
patients with a history of seizures, head injuries, cen-
tral nervous system tumors, electroencephalographic 
abnormalities, and medications that may contribute 
to seizures (e.g., neuroleptics and lithium). It does 
not cause the sexual side effects of the SSRIs. Caution 
should be used when this drug is administered with 
medications metabolized by the liver, such as carba-
mazepine, cimetidine, and phenytoin.

 n MEDICaL COMPLICaTIONS Of SSRI  
aND SNRI UTILIZaTION

The most common side effects of SSRIs and SNRIs are 
weight gain, emotional blunting, and discontinuation syn-
drome. They also deplete platelet serotonin, and there have 
been cases of SSRI-related bleeding events. Patients should 
be cautioned against concomitant use of nonsteroidal anti-
inflammatory drugs (NSAIDs) or anticoagulants. SSRIs and 
SNRIs are also among the most common causes of hypo-
natremia, which can lead to confusion, stupor, seizures, 
coma, and death. SSRI-related gynecomastia can occur in 
males, and severe hypertriglyceridemia has been reported 
secondary to SSRI and SNRI use. Most recently, osteoporo-
sis has been linked as a possible side effect (Sussman, 2008). 
Patients should also be taught about serotonin syndrome 
(restlessness, sweating, tremor, shivering), which requires 
monitoring for rhabdomyolysis and metabolic acidosis. The 
main intervention is to stop the offending drug, and admin-
ister benzodiazepines for patient comfort and to reduce 
rigidity (Sussman, 2008).

 n TCas aND MaOIs

All TCAs are equally effective. They are particularly effec-
tive when there is severe depression with melancholia fea-
tures. A therapeutic response to TCAs takes 3 to 4 weeks, 
and the trial should last 6 weeks. A common mistake is not 
to raise the dosage to its maximum level. Most TCA doses 
can be given before bedtime because of their sedative effects 
and long half-life. TCAs can cause unpleasant side effects, 
including constipation, urinary retention, blurred vision, 
sedation, and memory disorders. They can also cause seri-
ous cardiovascular side effects, and are fatal in overdose, 
with a very low-safety margin (Greener, 2014). A physical 
examination, and blood tests should be done before starting 
a TCA. An electrocardiogram provides a baseline so that 
conduction changes can be monitored. Narrow angle glau-
coma and cardiac illness are contraindications for TCA use. 
Birth-control pills may decrease the plasma concentration 
of TCAs through hepatic metabolism. Anticholinergic syn-
drome caused by TCAs results in confusion and delirium. 
The elderly are particularly prone to falls and injuries from 
orthostatic hypotension. Cardiotoxic effects may include 

premature ejaculation. They are also used in eating disor-
ders and chronic pain.

In women with premenstrual dysphoric disorder, the 
dosage may be 20 mg/d, or 20 mg/d for 14 days prior to the 
expected onset on menses, continued through the first full 
day of menstruation and repeated with each cycle (Deglin, 
Sonaski, & Vallerand, 2012). Generally, SSRIs are safer 
than TCAs and MAOIs in patients with comorbid car-
diovascular disorders, stroke, or Parkinson’s disease, but 
caution should be taken. SSRIs have recently been used to 
treated chronic pain. Depressed patients with chronic con-
stipation will experience minimal anticholinergic problems 
with SSRIs. As a result, SSRIs, bupropion, or trazodone 
may be prescribed for glaucoma patients. The following 
are some unique characteristics of specific antidepressant 
medications.

 n Fluoxetine—not used as frequently in older adults 
because of its long half-life, although it is help-
ful in patients who have a pattern of missing doses. 
Fluoxetine is more of a stimulating medication, so it is 
preferred for patients with lethargy or hypersomnia.

 n Paroxetine—may cause somnolence. It is particularly 
helpful in depressed patients with insomnia.

 n Fluvoxamine—effective in obsessive–compulsive dis-
order and other anxiety disorders as well as depres-
sion. The drug is usually given at night to minimize 
side effects. Fluvoxamine is not given with diazepam 
(Valium) because it causes reduced clearance of diaz-
epam. It also interacts with alprazolam (Xanax), tri-
azolam, and astemizole (Hismanal).

 n SEROTONIN–NOREPINEPHRINE REUPTaKE 
INHIBITOR MEDICaTIONS

Serotonin–norepinephrine reuptake inhibitors (SNRIs) 
treat neuropathic pain as well as depression (Deglin et al., 
2012).

 n Venlafaxine—slow tapering to prevent withdrawal 
is recommended when discontinuing venlafaxine. 
Elevation of blood pressure may occur at higher 
doses, and blood pressure should be monitored regu-
larly, especially with dosage increases. Venlafaxine is 
a weak inhibitor of CYP2D6. Therefore, cimetidine 
(Tagamet) should be used with caution.

 n Duloxetine—indicated as treatment for MDD as 
well as diabetic peripheral neuropathic pain, fibro-
myalgia, and chronic musculoskeletal pain. Patient 
teaching should include the signs of Steven–Johnson 
syndrome, a potentially life-threatening adverse skin 
reaction that presents as a rash (Deglin et al., 2012).

 n Trazodone—can be used for its antidepressant quali-
ties and also improves sleep quality.

 n Mirtazapine—should be considered when target 
symptoms include weight loss and insomnia.

 n Bupropion—has been found to be effective in treat-
ing attention deficit hyperactivity disorder in adults, 
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baseline and once a year because of possible T-wave changes 
as a result of lithium therapy. Skin eruptions are not uncom-
mon with lithium treatment. Use during pregnancy may be 
dangerous and may cause Epstein’s anomaly.

Valproate is also a first-line treatment for manic episodes 
of BPD. It is highly recommended by expert clinicians for 
mania and is the treatment of choice for mixed or dysphoric 
mania, and rapid-cycling mania (Price & Marzani-Nissen, 
2012). Caution should be used in women of childbearing 
age due to the high frequency of unplanned pregnancy in 
bipolar females and the high teratogenicity of the drug 
(Vieta & Valentí, 2013).

Carbamazepine is an anticonvulsant that is used as a 
mood-stabilizing agent in: mixed episodes of mania or with 
dysphoric mood; mania with rapid cycling; and a major 
depressive episode of BPD (along with an antidepressant). It 
can be added to lithium if there is not a good response. It is 
traditionally a second-line treatment. Some patients need up 
to 2,200 mg to obtain a therapeutic blood level. Symptoms 
of aplastic anemia and agranulocytosis can occur. Liver and 
renal function tests should be ordered at months 1, 3, 6, 9, 
and 12 during the first year of use.

Lamotrigine is effective for maintenance of BPD I. It 
is not approved for the short-term treatment of mood epi-
sodes, but has shown modest efficacy in the acute treatment 
of patients with bipolar depression (Vieta & Valentí, 2013). 
Patients taking lamotrigine need to be educated about the 
potentially fatal adverse reaction that appears as a rash 
related to Stevens–Johnson syndrome.

 n aNTIPSYCHOTIC MEDICaTION  
fOR BIPOLaR DISORDER

Long-term management of BPD with low doses of antipsy-
chotics is a well-established practice. First generation anti-
psychotics are not effective in treating depressive symptoms, 
and may even cause them. Newer, atypical antipsychotics 
have had success in the acute and maintenance phases, but 
are not a first-line treatment.

Olanzapine can cause weight gain, hyperglycemia, and 
more seriously, agranulocytosis and neuroleptic malignant 
syndrome (NMS; Deglin et al., 2012). Due the risk of meta-
bolic syndrome, patients should have their glucose moni-
tored periodically when taking olanzapine.

Quetiapine has shown efficacy with rapid cyclers. It acts 
by serving as an antagonist of dopamine and serotonin. 
Concurrent use of agents that prolong the QT interval is 
contraindicated (Deglin et al., 2012).

Lurasidone is now being marketed as augmentation ther-
apy for patients with BPD, although it is only approved for 
the treatment of schizophrenia. In a recent trial, lurasidone 
monotherapy significantly reduced depressive symptoms in 
patients with BPD I in as early as week 2. When used as 
an adjunct to lithium or valproate, it significantly reduced 
depressed symptoms in patients who did not respond to 
mood stabilizers alone (Vieta & Valentí, 2013).

tachycardia, flattened T waves, prolonged QT intervals, and 
depressed ST segments. Desipramine and protriptyline are 
associated with psychomotor stimulation, presenting with 
myoclonic twitches and tremors of the tongue and upper 
extremities.

MAOIs are effective in patients with depression with 
atypical features (weight gain and hypersomnia). If phen-
elzine or tranylcypromine is prescribed, the provider 
must teach the patient about the dietary restrictions and 
potentially fatal reactions that may occur from the inter-
action with sympathomimetic medications. This makes 
the MAOIs a second- or third-line treatment. Refractory 
depression that does not respond to other medications is 
an indication for MAOI use. A family history or personal 
history of MAOI responsiveness positively influences the 
decision. To prevent hypertensive crisis, the patient taking 
MAOIs must avoid foods that contain large amounts of 
tyramine, such as broad beans, aged cheese, beer, sherry 
wine, liquors, red wine, smoked or pickled fish, liver 
pate, sausage, sauerkraut, and yogurt. Foods that are pre-
pared by smoking, pickling, fermenting, or aging must be 
avoided. Coffee, tea, and colas may have stimulant effects. 
Chocolate should be eaten in moderation only. Interactions 
with other medications must be avoided, including specific 
over-the-counter medications, certain prescription medi-
cations, and illicit drugs. Potentially fatal reactions can 
occur. Anesthesia cannot be administered for 2 weeks after 
MAOIs are discontinued.

 n MOOD STaBILIZER THERaPY  
fOR BIPOLaR DISORDER

Lithium carbonate is the treatment of choice for mania and 
is often given in conjunction with an antipsychotic or ben-
zodiazepine in the acute phase in order to rapidly reduce 
agitation and excitability. Lithium does not benefit patients 
in mixed states or those who have rapid cycling (Price & 
Marzani-Nissen, 2012). Lithium is given prophylactically 
to help prevent further episodes in the maintenance phase, 
but is more effective when combined with quetiapine. The 
patient must know to avoid dehydration. Excess sodium 
lowers lithium levels. Conversely, too little sodium can 
cause lithium to reach a toxic level. Unless contraindicated, 
fluid intake of at least 2,000 to 3,000 mL a day should be 
maintained. Side effects include increased thirst, polyuria, 
nausea, vomiting, diarrhea, tremor, fatigue, weight gain, 
and cognitive impairment. Lithium toxicity may appear at 
blood levels of 2.0 mEq/L or lower. It causes severe vom-
iting, profuse diarrhea, muscle flaccidity, severe tremor, 
ataxia, coma, and seizures. If this occurs, it should be con-
sidered an emergency situation.

Levothyroxine may be added for patients with rapid-
cycling BPD and if TSH levels are elevated. Polyuria caused 
by decreased resorption of fluid from the distal tubules of 
the kidney should be evaluated through a 24-hour urine 
creatinine clearance test. Electrocardiograms are needed at 
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psychiatrist is necessary. Usually a series of 8 to 12 treat-
ments is prescribed, along with antidepressant medica-
tion to prevent recurrence of depression (Vieta & Valentí, 
2013).

 n PHOTOTHERaPY

Phototherapy, which is sometimes called light therapy, 
involves exposing patients who have MDD with a seasonal 
component to 1,500 to 10,000 lux or more of light for 1 to 
2 hours per day usually soon after awakening (Sadock & 
Sadock, 2007). Within 4 to 7 days, there is usually some 
improvement in resetting the biologic clock and the restora-
tion of the circadian rhythm. Only experienced clinicians 
should administer this type of therapy. Symptoms of mania 
may result in patients vulnerable to type I BPD.

 n ST. JOHN’S WORT

Hypericum, or St. John’s wort, is an herbal product sold 
in health food stores as natural Prozac. Its forms include 
tablets or tea. Its mechanism of action is the SSRI, mak-
ing it incompatible with antidepressants of that category. 
Patients on a combination of St. John’s wort with SSRIs 
are at greater risk for serotonin syndrome (Prieto-Gracia, 
2013).

 n CBT aND INTERPERSONaL  
SOCIaL RHYTHM THERaPY

CBT is supported by research as demonstrating clear evi-
dence of improvement of the symptoms of MDD. Most cli-
nicians agree that the combination of psychotherapy and 
pharmacotherapy is the best treatment for mood disorders 
(Sadock & Sadock, 2007).

IPSRT is a therapy based on the premise of circadian 
biology and the social zeitgeber (unobserved variable—like 
going to work each day) theory. The goals of IPSRT are 
for the patient to stabilize daily routines and sleep–wake 
cycles, gain insight into the bidirectional relationship 
between moods and interpersonal events, to use techniques 
to ameliorate interpersonal problems related to grief, role 
transitions, role disputes and interpersonal deficits, and thus 
reduce the frequency of episode recurrence (Frank, 2005).

 n CONCERNS WITH OLDER aDULTS

Depression is more common in older persons than in the 
general population. Preconceived notions about aging may 
influence and cause clinicians to accept depressive symp-
toms as normal in older patients (Sadock & Sadock, 2007). 

 n aDDITIONaL CONSIDERaTIONS IN  
THE TREaTMENT Of MOOD DISORDERS

Providers should have a list of local psychiatrists and psychi-
atric nurse practitioners to whom they may refer patients. 
Providers should also have a list of psychotherapists, includ-
ing those who specialize in cognitive and behavioral ther-
apy. In a situation deemed an emergency, the patient should 
not leave the office without an appropriate treatment plan. 
Threats of suicide and homicide provide the greatest safety 
risks and should be treated as emergencies. If psychotic fea-
tures accompany the depression, an emergency referral for 
hospital evaluation is important. If the patient is paranoid, 
has command-type hallucinations, is threatening self-harm 
or harm to others, or has bizarre delusions, hospitalization 
is warranted, and transport to a hospital emergency room is 
necessary. As a rule, psychosis in a manic episode requires 
hospitalization to protect the patient from poor judgment 
such as violence, and safety risks from not eating or sleeping 
at the very least.

Severe depression with major impairment in function-
ing, or depression induced by illicit drugs, alcohol, or a pre-
scription drug are also considered psychiatric emergencies. 
A medication overdose, whether taken accidentally or in a 
suicide attempt, requires emergency measures. High doses 
of TCAs or MAOIs are frequently used in intentional drug 
overdoses and can be fatal. SSRIs are not as lethal by them-
selves but can be dangerous when mixed with other medica-
tions. NMS is a potentially life-threatening adverse reaction 
of antipsychotic medication that includes muscular rigidity, 
dystonia, akathesia, high fever, and increased heart rate and 
blood pressure. Increased levels of white blood cells, cre-
atine phosphokinase (CPK) enzymes, plasma myoglobin, 
and myoglobinuria have been associated with renal failure. 
When these symptoms occur, it is considered an emergency. 
In the hospital, ECT has been used to treat NMS as has 
dantroline and bromocriptine which may overcome anti-
psychotic-induced dopamine receptor blockade (Sadock & 
Sadock, 2007).

The clinical picture of a depressed individual may be 
complicated by signs of delirium. This may be medication-
induced, or caused by other factors, such as lithium toxicity 
or the anticholinergic effects of antipsychotic or antidepres-
sant medications. Such situations require that the patient 
receive hospital evaluation.

 n ELECTROCONVULSIVE THERaPY  
fOR DEPRESSION

ECT is the fastest and most effective treatment available 
for depression. It is a treatment of choice when there is 
an inadequate response to antidepressant therapy; psycho-
sis is present; patients are acutely homicidal or suicidal; 
patients refuse to eat; or marked symptoms of agitation or 
stupor are present (Sadock & Sadock, 2007). Referral to a 
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veterans endure a higher risk of posttraumatic stress dis-
order (PTSD), and suicide rates among veterans are 66% 
higher than in the general population (Mazza & Puskar, 
2012).

 n NUTRITIONaL CONSIDERaTIONS

Weight change is a major symptom of depression. A loss 
or gain of 5% of body weight in a month is considered 
significant and meets one of the DSM-5 criteria for MDD. 
The patient should be weighed at each visit, comparing the 
weight to that at previous visits, and a history of weight 
changes should be taken from the patient and family. 
Appetite changes are important to note. The patient may 
feel too fatigued to eat and not feel any pleasure from eat-
ing. When patients feel hopeless or angry, severe weight loss 
may be a type of passive suicide. This type of suicide attempt 
is seen quite often in long-term care settings. A referral to 
a dietitian who can help the patient set readily attainable 
goals and determine ways to increase caloric intake can be 
beneficial for the treatment of weight loss.

 n TEaCHING aND SELf-CaRE

Depression and BPD are treatable biological illnesses, and 
patients should be taught the genetic factors, neurotrans-
mitter actions, relation to stressors, types of symptoms, 
medication actions, side effects, and type of follow-up care 
that will facilitate their achieving the highest level of well-
ness they can attain. The more informed the patient and 
family are, the more likely they will seek help and make 
good choices. Patients should always be offered several 
options and helped to make choices that will move them 
along the mental health continuum. Teaching the early signs 
and symptoms of behaviors that may indicate a recurrence 
of the illness and triggers that may contribute to a relapse is 
important for the patient and his or her family. In addition, 
a support group can help the patient learn successful strate-
gies for managing the illness.

 n COMMUNITY RESOURCES

The following organizations focus on depression and BPD. 
In addition, pharmaceutical companies offer resources for 
primary care providers in terms of teaching materials, vid-
eos, and other educational aids.

 n National Alliance for Mentally Ill, 3803 N. Fairfax 
Dr., Suite 100, Arlington, VA 22203-3754; 800-950-
NAMI; www.nami.org; Local and state chapters, 
consumer advocacy, patient and family education 
and support, grants for research on depression and 
other brain disorders 

Diagnosing and treating mood disorders in older adults can 
be particularly challenging. They are serious but treatable 
illnesses that increase the number of complications and 
speed death in this population, particularly through the high 
frequency of suicides and the impact on coexisting illnesses.

Because of the variability of presenting symptoms and 
the frequency of medical illnesses in later life, masked 
depression or focusing attention on physical rather than 
affective complaints is common. Thorough assessment to 
uncover the depression is essential and an accurate history 
will help diagnose new or continuing episodes. Many older 
adults are reluctant to get the help they need. Education of 
the patient and family can facilitate treatment.

Although there may be variations in the syndrome of 
depressive and manic episodes in the elderly, the same 
DSM-5 criteria are used as a guide to diagnosis. Symptoms 
of depression in the older adult often resemble symptoms of 
other illnesses. Multiple somatic complaints are not uncom-
mon in place of the severity of affective changes more typical 
of the mood disorders. Frequently, problems with memory, 
concentration, and confusion occur along with dementia, or 
they may in themselves be symptoms of depression that may 
go misunderstood and mislabeled.

As with all psychiatric presentations, a physical cause for 
the symptoms should be ruled out before it is diagnosed as a 
psychiatric disorder. However, if there is not a clear distinc-
tion of what is being presented, it may be wise, using cau-
tion, to try a low-dose antidepressant to help determine if the 
somatic complaints are signs of actual clinical depression.

The use of psychotropic medications in the older adult 
requires careful consideration of the aging process. The 
interactions among the multiple medications older adults 
take for acute and chronic illnesses increases the likelihood 
of side effects and decreases the patient’s ability to partici-
pate in the treatment plan. Use of psychotropic drugs is 
not always supported. A black box warning exists for the 
prescription of antipsychotics in elderly dementia patients 
related to an increased risk of death. The prescription of 
antipsychotics in the elderly should be reserved for patients 
with psychiatric disorders, and may require referral to or 
collaboration with a geriatric psychiatrist. Because drugs 
are metabolized more slowly in the elderly, dosages should 
start low, usually about half the normal starting dose. 
However, many older adults require usual dosages for a 
therapeutic response. Because most antidepressants are 
lipophilic, they may cause toxicity in the older adult who 
has decreased lean muscle and water and an increased pro-
portion of fat.

 n CONCERNS IN TREaTING VETERaNS

A clinical diagnosis of a psychiatric disorder increases the 
risk of suicide. It is estimated that 25.6% of the popula-
tion of Veteran’s Affairs (VA) consumers was noted to be 
diagnosed with at least one psychiatric disorder (depres-
sion and substance use are the most common). The U.S. 

http://www.nami.org
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Eating Disorders
Michael Biglow, PharmD, BCPS, BCPP

Eating disorders are common conditions that warrant the 
attention of primary care providers. Eating patterns are 
aspects of self-care, and as such should be part of every 
physical and emotional assessment. Alterations in eat-
ing patterns may be symptomatic of multiple physical or 
psychiatric conditions or may be a specifi c disorder of eat-
ing. Primary care providers have the opportunity to moni-
tor changes in eating patterns and discuss them fully with 
patients. Care in recording nutritional concerns will allow 
for early intervention into problems with eating.

Anorexia nervosa and bulimia nervosa are potentially 
life-threatening eating disorders that are very common, par-
ticularly in young women. Binge-eating disorder, which is 
briefl y covered in this chapter, has also become more widely 
identifi able as a complicating factor in controlling patients’ 
other comorbidities. This chapter offers an overview of 
anorexia nervosa, bulimia nervosa, and binge-eating disor-
der, including diagnostic and treatment approaches.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

Anatomy and Physiology

The origins of eating disorders are not defi nitive; one line 
of research is in the area of neurobiology. The relations 
between eating disorders and mood disorders are being 
examined in terms of etiology based in the neuroendocrine 
or neurotransmitter systems. Neuroendocrine and metabolic 
abnormalities associated with anorexia nervosa may predate 
substantial weight loss, as evidenced by the development of 
amenorrhea before weight loss in one third of the women 
with anorexia nervosa. Serotonergic systems have been 
shown to play a role in appetite and satiety centers in the 
brain. Elevations in serotonin metabolites have been noted in 
anorexic patients and remain altered after normal weight has 
been achieved (Bailer & Kaye, 2011; Miller, 2011).

The more severe complications of eating disorders are 
secondary to starvation or purging; these complications 
are not the underlying pathology. Complications become 
severe once adipose tissue reserves are depleted and there is 
more severe food refusal. At this point protein catabolism 

increases and water loss is accelerated, with metabolic and 
electrolyte disturbances. Other complications arise from 
vomiting or the use of laxatives or diuretics for purging.

Psychopathology

The etiology of both anorexia nervosa and bulimia nervosa 
is multifactorial and is associated with psychological deter-
minants (Bruch, 1973). Classic explanation of anorexia ner-
vosa characterizes children of overly involved mothers with 
poorly developed identities and a sense of ineffectiveness. 
Other models expand on Bruch’s psychoanalytic approach 
to encompass additional individual, family, and cultural 
factors. Individual factors include emotional instability, 
anxiety (possibly social phobia or obsessive–compulsive 
symptoms), and personality disorders. Other factors asso-
ciated with the development of an eating disorder include: 
a history of dieting, a childhood preoccupation with thin-
ness, and participation in athletic or artistic activities that 
emphasize weight and leanness or are subjective in scoring 
(e.g., ballet, wrestling, gymnastics; McKnight Investigators, 
2003).

Depression and anxiety are common comorbidities asso-
ciated with eating disorders. It may predate the eating dis-
order symptoms or may be secondary to starvation, often 
improving with weight gain. Patients with anorexia nervosa 
typically have distortions in thinking and reasoning, with 
an extreme focus on their weight and eating behavior. Their 
sense of self-esteem is tied to their perception of being thin. 
Neuroendocrine and metabolic abnormalities associated with 
anorexia nervosa are related to starvation and have also been 
viewed as a potentially predisposing factor (Kaye, 2008).

Anorexia nervosa is frequently precipitated by dieting 
after either a perception of being plump or a comment by 
someone else. Depression and stressful experiences typically 
associated with greater autonomy (e.g., puberty, parental 
divorce, graduating from high school, beginning college, 
leaving home) are all potential precipitating factors for 
anorexia nervosa. The patient has a sense of control of food 
in the face of feeling out of control in other areas. The effects 
of starvation provide perpetuating factors in anorexia ner-
vosa (Kaye, 2008).
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Severity of bulimia nervosa is gauged by the average 
number of episodes of inappropriate behaviors (listed pre-
viously) per week. Severity ranges from mild bulimia (1–3 
episodes/wk), moderate (4–7 episodes/wk), severe (8–13 
episodes/wk), to extreme (>14 episodes/wk; American 
Psychiatric Association (APA), 2013). It is common for 
patients to progress from anorexia nervosa to bulimia ner-
vosa, and some alternate between the two illnesses.

Other newly defined eating disorders in the DSM-V 
include:

 n Binge-eating disorder—repeated episodes of overeat-
ing in a discrete amount of time with a sense of loss 
of control.

 n Pica—a disorder described as persistent eating of non-
nutritive or nonfood substances (e.g., paper, cloth, 
soil, metal).

Bulimia was recognized and named by British psychia-
trist Gerald Russell in 1979 (Russell, 1979). While genetic 
and other biological factors have been associated with the 
development of bulimia, sociocultural pressures emphasiz-
ing the patient’s focus on the “thin ideal” has been con-
sidered the primary cognitive model (Thompson & Stice, 
2001). Patients do not demonstrate the rigidity and inflex-
ibility of eating patterns compared to those with anorexia 
nervosa. Patients with bulimia frequently have impulse-
control problems such as substance abuse, theft, and sui-
cide. There is a high comorbidity with affective disorders, 
compulsive behavior, substance abuse, and personality dis-
orders (Halmi, 2004).

Patients with bulimia nervosa typically come from fami-
lies where there is parent–child conflict, sometimes with 
physical, verbal, or sexual abuse. Patients feel guilty and 
out of control after bingeing, and they purge to relieve this 
tension. They have marked fluctuations of weight but not 
the extremely low weights seen in anorexia nervosa. Binge-
eating behavior or the sensation of loss of control during 
eating, commonly seen in binge-eating disorder, could be 
prodromal for bulimia nervosa (American Psychiatric 
Association [APA], 2013).

 n EPIDEMIOLOGY

Eating disorders, in general, are more common in women 
than men with a male to female ratio ranging from 1:6 to 
1:10 (Hoek & vanHoeken, 2003). Anorexia nervosa has 
a lifetime prevalence of 0.3% to 3.7% in women. Bulimia 
nervosa is also more common among young women, with 
a prevalence of 1% to 4.2%; men account for 10% of 
patients with the disorder (Hoek & vanHoeken, 2003). 
Previously, the category of eating disorder not otherwise 
specified was the most common diagnosis with a preva-
lence of 3% to 5% but with the expansion of eating disor-
der classifications in the Diagnostic and Statistical Manual 
of Mental Disorders, fifth edition (DSM-5) the proportion 
is expected to be reduced (Smink, van Hoeken, & Hoek, 
2013).

 n DIAGNOSTIC CRITERIA

There are two types of anorexia nervosa: the restrict-
ing type, in which the patient does not regularly binge or 
purge, and the binge-eating or purging type, where there 
is regular binge-eating or purging. Severity is also a key 
feature in the diagnosis and is reported as a function of 
body mass index (BMI) but needs to be in context of the 
patient’s condition. Severity levels range from mild (BMI 
≥17 kg/m2), moderate (BMI = 16–16.99 kg/m2), and severe 
(BMI = 15–15.99 kg/m2), to extreme (BMI <15 kg/m2; 
APA, 2013).

The seriousness of the low weight is often denied. 
Restrictive behaviors common in dieting are used to a much 
greater extreme and with an inability to stop. Some patients 
also use more dangerous methods such as self-induced vom-
iting or large doses of laxatives, or they misuse diuretics and 
appetite suppressants. Other symptoms are those common 
to semi-starvation, including depressed mood, irritability, 
social withdrawal, loss of libido, preoccupation with food, 
obsessional behavior, reduced alertness, and poor concen-
tration (APA, 2006).

Diagnostic Criteria for ANoreXIA NervosA

 n  Caloric restriction that does not meet the needed require-
ments to maintain a body weight appropriate for age, sex, 
development, and overall health.

 n  Fear of weight gain or being perceived as fat as well as regu-
lar patterns of behavior that prevent normal weight gain.

 n  Inability to recognize the detrimental effect of the severe 
weight loss on one’s health or distortion of one’s perception 
of a normal or desirable weight.

Source: Adapted from the DSM-5, American Psychiatric Association (2013). 

Diagnostic Criteria for BUlImIA NervosA

 n  repeated episodes of binge eating, which can be described as 
eating an abnormally large amount of food in a specific range 
of time, usually <2 hours, with the patient describing a loss of 
control or inability to stop while eating.

 n  Patient takes inappropriate measures to avoid weight gain, 
such as:

 l self-induced vomiting
 l Abuse of medications (laxative, diuretics, stimulants, etc.)
 l Fasting
 l excessive exercise

 n  The pattern of binge-eating with the inappropriate measures 
occurs at least once a week for 3 months.

 n  The patient is overly concerned about body shape and 
weight.

 n  The patient does not have a diagnosis of active anorexia 
nervosa.

Source: Adapted from the DSM-5, American Psychiatric Association (2013). 
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To differentiate the patient with an eating disorder 
from one who is perhaps dieting, it is important to elicit the 
extent of behavioral and psychological disturbances, such 
as distorted body image.

Patients with anorexia nervosa may present with signs 
of emaciation:

 n Low weight
 n Cachexia
 n Amenorrhea
 n Bradycardia
 n Orthostatic hypotension
 n Anemia
 n Dry, cracking skin
 n Hair loss
 n Reduced bone density

These patients may appear younger than their age, have 
yellow-tinged skin due to carotenemia, and have cyanosis of 
the extremities (particularly when exposed to cold tempera-
tures; APA, 2006; Halmi, 2004).

Other disorders must be ruled out in patients with 
weight loss. Medical illnesses with weight loss include brain 
tumors, malignancy, connective tissue disease, malabsorp-
tion syndromes, hyperthyroidism, and infection. Psychiatric 
diagnoses include affective disorders, obsessive–compulsive 
disorder, somatization disorder, and schizophrenia. In the 
absence of additional findings, the diagnosis of anorexia 
nervosa may be made by confirmation of the history and 
mental status examination rather than by ruling out all the 
possible diagnoses (APA, 2013).

The basic physical examination is important for both 
early detection and establishment of the severity of the ill-
ness. Many patients with anorexia nervosa disguise their 
appearance by wearing loose-fitting clothes. Patients who 
are resistant to gaining weight may add weighted objects 
when being weighed; the primary care provider must be 
careful to obtain accurate weights.

Patients with bulimia nervosa are more difficult to detect 
because they are not emaciated and appear healthier. They 

 n Rumination disorder—regurgitation of food on a 
recurrent basis that is re-chewed, re-swallowed, or 
spit out.

 n Avoidant/restrictive food intake disorder—reduced 
nutritional intake due to either lack of interest, averse 
reaction to food sensory characteristics, or concern 
regarding the consequences of eating.

The severity of these newer eating disorders can range 
from simple weight changes to severe medical complica-
tions. As of yet, there is no consensus on treatment of the 
other newer disorders and the approach should be based 
upon the severity of the condition and the practitioner’s 
clinical judgment (APA, 2006).

Binge-Eating Disorder

Binge-eating disorder, which has been proposed as an 
eating disorder since the 1990s, is addressed in the most 
recent edition of the American Psychiatric Association 
Practice Guidelines for the Treatment of Eating Disorders, 
published in 2006, with the focus on weight management 
and binge-eating reduction. It is defined in the DSM-5 as 
recurrent episodes of eating larger amounts of food that 
would be considered normal as well as feeling a lack of 
control while eating during the episode. The patient gener-
ally eats faster than normal, eats until overly full, eats when 
not physically hungry, eats alone due to embarrassment, 
and/or feels ashamed or guilty after a binge-eating episode 
(APA, 2013).

Binge eating is generally more prevalent than anorexia 
or bulimia nervosa with a lifetime prevalence of 1.9% with 
a higher rate of females who meet the criteria (Kessler et al., 
2013). While the pathology behind binge-eating disorder is 
not well understood, the complications associated with it 
are generally similar to those associated with obesity (i.e., 
diabetes, cardiovascular complications, hypercholesterol-
emia). A recent study noted that patients with binge-eating 
disorder had significantly higher rates of hypercholester-
olemia (30% vs. 17%) compared to similar-sized patients 
with no eating disorder (Hudson et al., 2010). Patients 
with binge-eating disorder generally have greater functional 
impairment, lower quality of life, and higher rates of psy-
chiatric comorbidities when compared to weight-matched 
obese patients (APA, 2013).

Antiepileptics and antidepressants have been studied 
in reducing the binge-eating behavior but first-line therapy 
remains psychotherapy; and appetite or anti-obesity medica-
tions are not recommended due to lack of efficacy or poten-
tially severe adverse effects (APA, 2006; Grilo, Masheb, & 
Salant, 2005; James et al., 2010).

 n HISTORY AND PHYSICAL EXAMINATION

A careful history and physical examination provide infor-
mation for the differential diagnosis and raise suspicion of 
an eating disorder. A careful and detailed eating history 

is crucial. Detailed questionnaires, such as the SCOFF 
screening, have high sensitivity and selectivity in identify-
ing patients with anorexia nervosa and bulimia nervosa 
(Morgan, Reid, & Lacey, 1999).

SCOFF Questionnaire

 n  Do you make yourself sick because you feel uncomfortably 
full?

 n Do you worry you have lost Control over how much you eat?
 n  Have you recently lost more than one stone (14 lbs) in a 
3-month period?

 n  Do you believe yourself to be Fat when others say you are too thin?
 n Would you say that Food dominates your life?

One point for every “yes”; a score of ≥2 indicates a likely case of anorexia 
nervosa or bulimia.
Source: Morgan et al. (1999)
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often engage in bingeing and purging for years before seek-
ing medical attention (Mehler, 2003).

Patients with eating disorders frequently have gastroin-
testinal complaints that are related to self-starvation, binge 
eating, purging, and later to refeeding. These may include 
sore throat, abdominal pain, gastroesophageal reflux, 
Mallory-Weiss tears, constipation, abdominal bloating, 
slowed intestinal mobility, and mild hematemesis (American 
Psychiatric Association, 2006; Halmi, 2004; Mehler, 2003).

Evaluation for purging includes questions about:

 n Sensitive teeth
 n Periodontal disease
 n Sore throat
 n Gastroesophageal reflux
 n Hematemesis
 n Muscle weakness
 n Orthostatic symptoms
 n Abdominal pain
 n Constipation
 n Polyuria
 n Cardiac palpitations

Patients who have vomited extensively show perimol-
ysis (dental enamel erosion), particularly on the lingual, 
palatal, and posterior occlusal surfaces of the teeth. In the 
early stages of the disease, before the patient learns to vomit 
reflexively, there may be skin changes, lesions, or calluses 
on the dorsal surface of the hand from induced vomiting 
(Russell’s sign). Benign enlargement of the salivary glands, 
particularly the parotid gland, is also a common finding. 
Patients who purge through self-induced vomiting may 
have esophagitis and more rarely esophageal rupture, which 
is life-threatening. Chronic ipecac abuse can be toxic and 
potentially fatal due to cardiotoxicity (Mehler, 2003).

ECG changes are generally considered to be rare in 
anorexia nervosa and bulimia nervosa but there have been 
case reports describing ST and T-wave changes, AV block, 
and ventricular arrhythmias (Casiero & Frishman, 2006; 
Ulger et al., 2006). QT prolongations should prompt the pro-
vider to assess for any electrolyte abnormality, particularly 
hypomagnesemia or hypokalemia. Structural changes to the 
heart (atrophy, reduced cardiac mass, mitral valve prolapse) 
are a concern in anorexia nervosa. The alteration in cardiac 
structure leads to reduced cardiac output and potential cardio-
myopathy (Olivares et al., 2005). These cardiac complications 
generally improve once normal weight has been restored.

With anorexia nervosa, adolescents and young adults are 
at risk of impaired bone health. Anorexia nervosa is char-
acterized by low bone turnover influenced by malnutrition, 
reduced fat mass, endocrine abnormalities, and impaired 
levels of insulin-like growth factor 1. Skeletal abnormali-
ties include stress fractures, kyphoscoliosis, and height loss. 
Bone density levels may not increase after weight restora-
tion (Zuckerman-Levin, Hochberg, & Latzer, 2014).

In both anorexia nervosa and bulimia nervosa, there 
may be weakness, confusion, nausea, palpitations, poly-
uria, abdominal pain, and constipation, secondary to hypo-
kalemia (Halmi, 2004; Mehler, 2003). Hyponatremia and 
hypochloremic alkalosis are also present from vomiting.

In anorexia nervosa, there may be increased liver enzymes 
and hematologic abnormalities such as pancytopenia and 
decreased neutrophil levels. Elevated liver function tests may 
be a result of the disease, if the patient is a restricting type, or 
due to refeeding during treatment. An ultrasound of the liver 
may help to distinguish (Harris, Sasson, & Mehler, 2013) 
impaired glomerular filtration, decreased renal concentrat-
ing capacity, and abnormal vasopressin secretion, which 
leads to diuresis and dehydration (Bouquegneau, Dubois, 
Krzensinski, & Delanaye, 2012). Mild hypothyroidism and 
abnormal biochemical mediators, such as cortisol, leptin, 
and gonadotropin-releasing hormone, are also present. All of 
these potential complications are reversible with weight gain, 
and there is usually no other treatment (Sidiropoulos, 2007).

 n DIAGNOSTIC STUDIES

The APA guidelines provide recommendations on labora-
tory assessments based on patient history and presentation 
(see Table 58.1). The minimal screening evaluation should 
include a complete blood count with red blood cell indi-
ces and white blood cell differential; screening electrolytes, 
including potassium, glucose, magnesium, calcium, and 
phosphorus; blood urea nitrogen level; creatinine level; and 
thyroid function tests.

Routine electrocardiography should be obtained; a 
thorough cardiac assessment is indicated when there is the 
possibility of ipecac misuse. Urine samples can be used to 
detect diuretic or laxative abuse. Toxicology screens and 
neurologic assessment may also be indicated. Liver func-
tion and renal function assessments and a chest radiograph 
are sometimes recommended (APA, 2006; Halmi, 2004; 
Mehler, 2003; Yager, 2004).

Diagnostic studies of patients with anorexia nervosa may 
reveal anemia, iron deficiency anemia, elevated total choles-
terol levels, elevated blood urea nitrogen level, thrombocyto-
penia, hypokalemia, malignant arrhythmias and other cardiac 
complications, endocrine disturbances, gastrointestinal effects 
such as hyperamylasemia, and elevated liver function tests 
(APA, 2006; Halmi, 2004; Mehler, 2003; Yager, 2004).

Patients with bulimia nervosa may have fluid and elec-
trolyte imbalance related to vomiting or laxative abuse. 
Abnormal findings may include hypokalemia, hyponatre-
mia, metabolic acidosis, elevated serum amylase levels, and 
hypochloremic alkalosis.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

The primary care provider may be the first person to iden-
tify or suspect the disorder, and then to refer the patient to 
a mental health provider. The primary care provider, along 
with psychiatric professionals, monitors the patient’s physi-
cal and emotional status, particularly in the early and acute 
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stages of the illness. Primary care providers are also actively 
involved in the refeeding treatment, which may take place in 
a hospital or outpatient setting.

The APA treatment guidelines for eating disorders rec-
ommends establishing a therapeutic alliance with a multi-
disciplinary team involving psychiatric, medical, and social 
support. Patients frequently have contact with numerous 
health care providers who may not have information about 
prior treatment approaches. Opportunities to work together 
can be quite beneficial for the patient (APA, 2006).

Restoring normal weight, nutritional state, and eating 
patterns is a priority in the treatment of an emaciated patient 
with anorexia nervosa. Hospitalization should be consid-
ered before the onset of medical instability. Patients with 
marked orthostasis, a heart rate <40 bpm or >110 bpm, 
or temperature deregulation should be admitted for inpa-
tient care. The target weight gain goal of 2 to 3 lb/wk for 
hospitalized patients and 0.5 to 1 lb/wk for outpatient pro-
grams is the consensus of most clinicians to prevent physi-
cal discomfort. Initial intake levels should be between 30 
and 40 kcals/kg/d (average 1,000–1,600 kcal/d) and can be 
increased carefully to 70 to 100 kcal/kg/d. Delayed gastric 
emptying and rapid weight gain may also cause the patient 
to become unable to participate in the plan of care. There is 
also a risk of heart failure from rapid weight gain. It should 
be emphasized that weight restoration should never be the 
sole criterion for inpatient discharge (APA, 2006).

Patients who abused laxatives may have difficulties with 
laxative withdrawal as a result of reflexive constipation, fluid 

retention, and bloating. It may take weeks for normal bowel 
function to return, and they should avoid the use of laxatives 
during this time. A high-fiber diet and exercise should be pre-
scribed, and glycerin suppositories can also be used.

Medications are not usually indicated for the emaci-
ated patient with anorexia nervosa. For patients with a 
concomitant diagnosis of depression, antidepressants may 
be used if their mood does not improve with weight gain. 
Antidepressants are used more commonly in the short-term 
treatment of bulimia nervosa. They have been shown to be 
effective with both depression and bingeing with a reduc-
tion of binge-eating and vomiting rates of up to 50% to 
75%. Selective serotonin reuptake inhibitors (SSRIs) are 
considered first-line in medication therapy for bulimia ner-
vosa but tricyclic antidepressants and monoamine oxidase 
inhibitors have been shown to be effective as well but carry 
considerable risk due to adverse drug events. One medica-
tion to avoid in any eating disorder is bupropion which can 
lower the seizure threshold (APA, 2006).

The comprehensive management of eating disorders by 
the primary care provider includes referral for psychiat-
ric treatment, management of medical complications, and 
patient education. The overall treatment may include sup-
port groups, individual psychotherapy, cognitive behavioral 
therapy, psychopharmacotherapy, inpatient hospitaliza-
tion, family therapy, and nutritional counseling. Patients 
with bulimia nervosa rarely need inpatient hospitalization; 
their medical and psychiatric treatment can usually be man-
aged on an outpatient basis.

TABLE 58.1 Laboratory Assessment of Patients With Eating Disorders

ASSESSMENT INDICATION

Basic analysis: serum electrolytes, blood urea nitrogen, serum creatinine, 
thyroid function tests, complete blood count, erythrocyte sedimentation 
rate, aspartate & alanine aminotransferases, alkaline phosphatase, urine 
analysis

Any patient with suspected eating disorder

Additional analysis: Complement component 3, expanded blood chemistry 
(calcium, magnesium, phosphorus) serum ferritin, electrocardiogram, 
24-hour urine for creatinine clearance

malnourished and severely symptomatic patients

osteopenia and osteoporosis assessment: Dual-energy x-ray absorptiometry, 
serum estradiol in females, serum testosterone in males

Patients amenorrheic >6 months

Toxicology screen Patients with suspected substance abuse

serum amylase Patients with surreptitious vomiting

serum luteinizing hormone, follicle-stimulating hormone, β-human chorionic 
gonadotropin, prolactin

Patients with persistent amenorrhea but are normal weight

Brain imaging: mrI or CT scan Patients with significant cognitive decline or other neurologic deficit

stool for guaiac Patients with suspected GI bleed

stool or urine for bisacodyl, emodin, aloe-emodin, rhein Patients with suspected laxative abuse

GI, gastrointestinal.
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Groups at Risk

Eating disorders are more prevalent among dancers and 
athletes, particularly in sports such as gymnastics, diving, 
and skating where there is an emphasis on thinness. Primary 
care providers can provide health teaching and support for 
those particularly at risk. This may also be helpful when 
there is exaggerated concern about weight or shape or dis-
turbed earing patterns.

Rehabilitation

Anorexia nervosa often has a chronic course, with relapses 
and hospitalizations. Family members and health care pro-
viders may become frustrated, particularly because patients 
usually are in denial about their illness and resist seeking or 
accepting treatment (APA, 2013; Mehler, 2004; Yager, 2004). 
The many potential medical and psychiatric complications can 
be quite serious. Starvation, cardiac abnormalities, sepsis, and 
suicide are responsible for deaths in patients with anorexia 
nervosa, with suicide accounting for 23% of the reported 
deaths (Signorini et al., 2007). A recent study estimates mor-
tality rates with anorexia nervosa at 4%, bulimia nervosa at 
3.9%, and other eating disorders at 5.2% (Crow et al., 2009).

Bulimia nervosa is also a chronic illness, with a high 
relapse rate and progressive symptoms (APA, 2006; Mehler, 
2003). The prognosis is better than that for anorexia ner-
vosa, with patients who have expressed a fear of gaining 
weight or a distorted body perception, having worse out-
comes (APA, 2006). Patients with bulimia nervosa often feel 
a sense of shame and hide their illness from others.

 n TEACHING AND SELF-CARE

Many communities have educational, supportive, and treat-
ment groups for people with eating disorders. They may be 
affiliated with clinics or other psychiatric treatment centers. 
While self-help groups, such as Anorexics and Bulimics 
Anonymous and Overeaters Anonymous, should not be 
considered substitutes for professional care, participation in 
such support groups is very helpful for many patients.

The primary care provider can reinforce the progress 
patients are making with their recovery and can emphasize 
the role of proper eating in feeling better about themselves. 
Providers can help patients develop an exercise or activity 
program to reinforce a positive self-esteem. Spending some 
time every visit talking about progress in caring for the self 
is a positive interaction that can foster healthier behaviors.

 n COMMUNITY RESOURCES

Information for patients and their families and friends can 
be obtained from the following organizations:

 n Eating Disorders Site Map: www.something-fishy 
.org. Information on anorexia nervosa, bulimia 

nervosa, compulsive overeating, other eating disor-
ders, links, local treatments, national organizations,  
on-line support

 n Males and Eating Disorders: www.nationaleating 
disorders.org/males-and-eating-disorders.  Informa-
tion about men and eating disorders, links to the sto-
ries of men who have or have had eating disorders

 n National Association of Anorexia Nervosa and 
Associated Disorders (ANAD): P.O. Box 7, Highland 
Park, IL 60035; 847-831-3438; www.anad.org.

 n National Eating Disorders Organization: 165 West 
46th Street New York, NY 10036; 212-575-6200; 
www.nationaleatingdisorders.org.

 n Anorexia Nervosa and Related Eating Disorders, 
Inc. (ANRED): www.anred.com. A clearinghouse for 
information about eating disorders

 n National Association to Advance Fat Acceptance, Inc. 
(NAAFA): P.O. Box 4662, Foster City, CA 94404-
0662; 916-558-6880; www.naafaonline.com/dev2/

 n Overeaters Anonymous: P.O. Box 44020, Rio 
Rancho, NM 87124-2264; 505-891-4320; www 
.oa.org, Check the local phone listings in your area.

 n Compulsive Eaters Anonymous (H.O.W.): 3371 
Glendale Boulevard, Suite 104, Los Angeles, CA 
90039; 323-660-4333, fax: 323-660-4334; www 
.ceahouw.org

 n Academy for Eating Disorders (AED): 111 Deer Lake 
Road, Suite 100 Deerfield, IL 60015; 847-498-4274; 
www.aedweb.org,

 n Food Addicts Anonymous; www.foodaddictsanony-
mous.org

 n SUMMARY

Patients suspected of having anorexia nervosa or bulimia 
nervosa should be referred for extensive psychiatric evalua-
tion and treatment. The ideal referral would be to an eating 
disorders specialist. Close monitoring of eating patterns is 
essential, and families need to participate in the success of 
recovery. Special attention to weighing the patient in the 
same clothes at similar times of the day will provide more 
accurate weights, as well as monitoring for inappropriate 
food and fluid intake, before weights are measured. Primary 
care providers are the first line of defense in identifying and 
working with patients experiencing these and other weight-
related conditions.

 n REFERENCES

American Psychiatric Association (APA). (2013). Diagnostic and statistical 
manual of mental disorders (5th ed.). Washington, D.C.: APA.

American Psychiatric Association (APA). (2006). Practice guideline for 
the treatment of patients with eating disorders (3rd ed.). Washington, 
D.C.: APA. Retrieved from http://psychiatryonline.org/content.aspx?b
ookid=28&sectionid=1671334 on July, 14, 2013.

Bailer, U. F., & Kaye, W. H. (2011). Serotonin: Imaging findings in eat-
ing disorders. Current Topics in Behavioral Neurosciences, 6, 59–79.

http://www.something-fishy.org
http://www.nationaleatingdisorders.org/males-and-eating-disorders
http://www.anad.org
http://www.nationaleatingdisorders.org
http://www.anred.com
http://www.naafaonline.com/dev2/
http://www.aedweb.org
http://www.foodaddictsanonymous.org
http://www.something-fishy.org
http://www.nationaleatingdisorders.org/males-and-eating-disorders
http://www.oa.org
http://www.oa.org
http://www.foodaddictsanonymous.org


CHAPTer 58: Eating Disorders      831

McKnight Investigators. (2003). Risk factors for the onset of eating dis-
orders in adolescent girls: Results of the McKnight longitudinal risk 
factor study. American Journal of Psychiatry, 160, 248.

Mehler, P. S. (2003). Bulimia nervosa. New England Journal of Medicine, 
349, 875–881.

Miller, K. K. (2011). Endocrine dysregulation in anorexia nervosa 
update. Journal of Clinical Endocrinology and Metabolism, 96(10), 
2939–2949.

Morgan, J. F., Reid, F., & Lacey, J. H. (1999). The SCOFF question-
naire: Assessment of a new screening tool for eating disorders. British 
Medical Journal, 319, 1467.

Olivares, J. L., Vazquez, M., Fleta, J., Moreno, L. A., Pérez-González, 
J. M., & Bueno, M. (2005). Cardiac findings in adolescents with 
anorexia nervosa at diagnosis and after weight restoration. European 
Journal of Pediatrics, 164, 383–386.

Russell, G. (1979). Bulimia nervosa: An ominous variant of anorexia ner-
vosa. Psychological Medicine, 9(3), 429–448.

Sidiropoulos, M. (2007). Anorexia nervosa: The physiological conse-
quences of starvation and the need for primary prevention efforts. 
McGill Journal of Medicine, 10, 20–25.

Signorini, A., DeFilippo, E., Panico, S., DeCaprio, C., Pasanisi, F., & 
Contaldo, F. (2007). Long-term mortality in anorexia nervosa: A 
report after an 8-year follow-up and a review of the most recent litera-
ture. European Journal of Clinical Nutrition, 61(1), 119–122.

Smink, F. R., van Hoeken, D., & Hoek, H. W. (2013). Epidemiology, 
course, and outcome of eating disorders. Current Opinions in 
Psychiatry, 26, 543–548.

Thompson, K., & Stice, E. (2001). Thin-ideal internalization: Mounting 
evidence for a new risk factor for body-image disturbance and eat-
ing pathology. Current Directions in Psychological Science, 10,  
181–183.

Ulger, Z., Gurses, D., Ozyurek, A. R., Arikan, C., Levent, E., & Aydoğdu, 
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S leeping Disorders
Brian G. Mitchell, P  harmD, B  CPS, BCPP

S leeping disorders are common conditions that warrant the 
attention of primary care providers. Sleep is an aspect of 
s elf-care that should be part of every assessment, because 
alterations may be symptomatic of many other conditions 
or actual specifi c disorders of sleeping. The importance of 
sleep and rest is well accepted, and complaints about the 
quality of sleep are very common.

There were 84 different s leep disorders in the fi rst version 
of the I   nternational Classifi cation of S leep Disorders (I   CSD;   
American Academy of Sleep Medicine, 2005). However, in 
2005, s leep disorders were revised and organized with the 
I    CSD-2 into eight categories ( A merican Academy of S  leep 
M edicine, 2005) and into 10 categories in the D   iagnostic 
and S tatistical Manual of M ental Disorders, 5th Edition 
(D  SM-5) ( A   merican P sychiatric Association [A   PA], 2013). 
The crippling effects of disordered sleep can exacerbate a 
psychological state, reduce the patient’s quality of life, or 
can be dangerous as a result of daytime fatigue. This chap-
ter offers an overview of i  nsomnia disorder, h  ypersomno-
lence disorder, and n arcolepsy, including the most common 
causes and treatments.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

With normal physiologic sleep, a person feels adequately 
restored. The amount of sleep needed varies with the per-
son but is generally about 7 hours a night, with a standard 
deviation of 1 hour. Sleep complaints are r emarkably com-
mon in adults living in industrialized nations and up to 40% 
of people in the U nited States report <7 hours of sleep most 
nights ( B  ecker, 2006; T aber & H urley, 2006).

The stages of sleep follow a predictable pattern of 
r apid eye movement (R  EM) and n  onrapid eye movement 
(N   REM) sleep with corresponding physiological functions. 
The n euroanatomy, neurophysiology, and biochemistry 
of sleep and wakefulness are not completely understood. 
However, recent research has identifi ed that the onset of 
sleep is governed by interacting forces of the sleep drive, 
which steadily increases with d uration of wakefulness, and 
circadian fl uctuations in arousal level ( T aber & H urley, 

2006). The arousal system is comprised of multiple ascend-
ing projections from brainstem, hypothalamus, thalamus, 
and basal forebrain ( T aber & H urley, 2006). There are 
many neurotransmitters that have been found to maintain 
the wake state (e.g., dopamine, n orepinephrine) and are 
s leep promoting (e.g., g  amma-a minobutyric acid [GABA], 
g alanin).

Patients with primary i nsomnia may appear tired, 
exhausted, and weary; however, there may be no other char-
acteristics on the physical examination. P  olysomnography 
(P   SG) may show alterations in sleep continuity and stages 
of sleep, increased muscle tension, and increased electroen-
cephalographic (E  EG) alpha activity.

Disorders that may cause i nsomnia include o bstruc-
tive sleep apnea (O   SA), p eriodic limb movement disorder 
(P   LMD), and restless legs syndrome (R   LS). P  LMD and R   LS 
are poorly understood disorders that interrupt sleep due to 
limb movements and sensations. They may be related to 
other medical conditions.

O  SA is caused by a repetitive collapse of the pharyngeal 
airway during sleep, despite continuous efforts to breathe. 
Airway muscles relax and the airway closes in a person 
with an anatomically small pharyngeal airway. Breathing 
resumes after a brief arousal or awakening. Other physi-
cal derangements that occur secondary to the repetitive 
collapse of the upper airway include: hypoxemia, h ypercap-
nia, marked swings in i ntrathoracic pressure, and increased 
sympathetic activity (E  pstein et al., 2009). During a pneic 
periods, there is a progressive blood oxygen d esaturation 
and an increase in carbon dioxide. With each arousal, the 
person returns to a deeper stage of sleep, with subsequent 
periods of apnea and arousal. As the disease progresses, the 
d uration of a pneic periods and the degree of hypoxemia 
increase. S equelae include:

 n B radycardia with rebound tachycardia on awakening
 n Electrocardiogram abnormalities, such as premature 
ventricular contractions and sleep a pnea-associated 
arrhythmias

 n Cyclic changes in systemic and p ulmonary arterial 
pressure

 n Sustained pulmonary hypertension
 n R ight-sided heart failure
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younger than 30 years and is found in nearly half of patients 
older than 65 years (Silber, 2013).

There is an increase in sleep disturbances in the elderly, 
with a greater number of awakenings, possibly as a result 
of the increased incidence of sleep-related breathing disor-
ders (mild apnea) and PLMD. The elderly also sleep less effi-
ciently and have more circadian rhythm changes (Crowley, 
2011).

 n DIAGNOSTIC CRITERIA

Many patients with insomnia can be successfully man-
aged by a primary care provider. An in-depth interview to 
obtain a full description of the problem is the most impor-
tant diagnostic procedure. A sleep laboratory study (PSG) 
may also be indicated. Changes in sleep habits and patterns 
should alert the primary care provider to the possibility of 
a sleep disorder; however, not all disturbances in sleep are 
symptomatic of a primary sleep disorder. It is important 
to inquire about sleep as part of the routine assessments, 
because some patients will not describe problems otherwise. 
An accurate diagnosis can be difficult, because many differ-
ent sleep disorders share signs and symptoms (APA, 2013).

There is frequently a close connection and interaction 
between the quality of sleep and health problems (Crowley, 
2011). The primary care provider should listen carefully for 
symptoms of depression, bipolar disease, anxiety disorder, 
panic disorder, substance abuse, or psychosis. Disordered 
sleep is also found in dementia, parkinsonism, epilepsy, 
nocturnal cardiac ischemia, sleep-related gastroesopha-
geal reflux, peptic ulcer disease, sleep-related asthma, and 
fibromyalgia.

The DSM-5 classifies sleep–wake disorders into ten 
main categories:

 n Insomnia disorder
 n Hypersomnolence disorder
 n Narcolepsy
 n Breathing-related sleep disorders
 n Circadian rhythm sleep–wake disorders
 n NREM sleep arousal disorders
 n Nightmare disorder
 n REM sleep behavior disorder
 n RLS
 n Substance/medication induced sleep disorder

The method taken to change the classification of sleep–
wake disorders in the DSM-5 can be understood within the 
context of “lumping versus splitting” (APA, 2013). The 
DSM-IV exemplified an effort to simplify sleep–wake dis-
orders classification and thus combined diagnoses under 
broader, less-differentiated labels (APA, 2013). At the other 
pole, the ICSD-2 elaborates numerous diagnostic subtypes. 
The DSM-IV was prepared for use by mental health and 
general medical clinicians who are not experts in sleep med-
icine. ICSD-2 reflected the science and opinions of the sleep 
specialist community and was prepared for intended use by 
specialists.

 n Systemic hypertension
 n Impaired cerebral functioning (stroke)
 n Myocardial infarction

These symptoms increase when the person drinks alco-
hol, takes a depressant drug, or changes sleep patterns. 
There may also be a reduction in intellectual capacity, 
personality changes, sudden bursts of anger and hostility, 
and impairments in social and work life (Epstein et al., 
2009).

The pathophysiology of narcolepsy results in a dis-
turbance of control of both REM and NREM sleep-onset 
and -offset. There is resulting disruption of nighttime sleep 
and the impingement of sleep into daytime wakefulness 
(Nishino, 2007). Narcolepsy is considered a disorder of 
REM sleep mechanisms that causes hypnagogic hallucina-
tions and sleep paralysis (Nishino, 2007). Research has also 
shown a correlation of narcolepsy with hypocretin ligand 
deficiency and dysregulation in the hypocretin-signaling 
pathway (Nishino, 2007). There is no strong evidence of 
inflammatory processes or immune abnormalities associated 
with narcolepsy, and studies have found neither classical 
autoantibodies nor an increase in oligoclonal cerebrospinal 
fluid (CSF) bands in narcoleptics (Nishino, 2007).

 n EPIDEMIOLOGY

Studies show a 1-year prevalence rate of insomnia com-
plaints of 30% to 40% in the general population and up to 
66% in the primary care and psychiatric settings (Ohayon, 
2002). The prevalence of primary insomnia as a spe-
cific disorder is in the range of 5% to 10% of the general 
population (Ohayon, 2002). Approximately 5% to 10% 
of individuals who consult in sleep disorders clinics with 
complaints of daytime sleepiness are diagnosed as having 
hypersomnolence disorder (APA, 2013). It is estimated that 
about 1% of the European and U.S. general population has 
episodes of sleep inertia (Ohayon, Priest, Zulley, Smirne, 
& Paiva, 2002; Ohayon, Riemann, Morin, & Reynolds, 
2012). Hypersomnolence occurs with relatively equal fre-
quency in males and females (Ohayon et al., 2012). The 
incidence of narcolepsy is estimated at 0.02% to 0.18%, 
with a prevalence of more than 1 per 2,000, and a genetic 
linkage (Nishino, 2007). Narcolepsy occurs in 10% of first-
degree relatives and excessive daytime sleepiness (EDS) in 
up to 30% (Nishino, 2007).

OSA predominantly affects middle-aged, overweight 
men; however, it can occur at all ages and in both sexes 
(Azagra-Calero, Espinar-Escalona, Barrera-Mora, Llamas-
Carreras, & Solano-Reina, 2012). The prevalence is 
approximately 4% in men and 2% in women, with higher 
rates in African Americans, older people, obese people, and 
those with hypertension, hypothyroidism, and upper airway 
anatomic abnormalities (Lam, Sharma, & Lam, 2010).

RLS occurs in 5% to 10% of the population, with a 
strong family history. The rate of PLMD increases in 
patients older than age 60 years; it occurs rarely in patients 
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last from minutes to an hour, after which the person feels 
refreshed. The attacks may occur many times daily during 
periods of either activity or inactivity. The patient may col-
lapse suddenly without warning. The patient may experience 
a sleep paralysis on falling asleep or awakening; in this situ-
ation, the patient is unable to move a muscle, or breathing 
feels paralyzed. The patient often experiences panic when 
this first begins to occur (Bassetti, Billiard, & Mignot, 2007).

Narcolepsy with cataplexy nearly always results from 
the loss of hypothalamic hypocretin(orexin)–produc-
ing cells, causing hypocretin deficiency (<110 pg/mL in 
most laboratories; APA, 2013). Cell loss is likely autoim-
mune, and research has shown that approximately 99% 
of affected individuals carry HLA-DQB1*06:02 (Bourgin, 
Zeitzer, & Mignot, 2008). Thus, checking for the presence 
of DQB1*06:02 prior to a lumbar puncture for evalua-
tion of CSF hypocretin-1 immunoreactivity may be useful. 
CSF hypocretin-1 measurement represents the gold stan-
dard, excluding associated severe conditions (neurological, 
inflammatory, infectious, and trauma) that can interfere 
with the assay (Bourgin et al., 2008).

A nocturnal PSG sleep study followed by a multiple 
sleep latency test (MSLT) can also be used to confirm the 
diagnosis. However, these tests must be performed after 
the individual has discontinued all psychotropic medica-
tions, following 2 weeks of adequate sleep time. Short 
REM latency (sleep-onset REM period, REM latency ≤15 
minutes) during PSG is sufficient to confirm the diagnosis 
(APA, 2013). Alternatively, the MSLT result must be posi-
tive, showing a mean sleep latency of ≤8 minutes and two or 
more sleep-onset REM periods in four to five naps (Bassetti 
et al., 2007; Dauvilliers, Arnulf, & Mignot, 2007).

Obstructive Sleep Apnea

OSA is a form of sleep-related breathing disorder charac-
terized by repetitive intervals of upper airway obstruction. 
These episodes last longer than 10 seconds in adults or two 
missed breaths in children and occur more than 30 times 
during both REM and NREM sleep in a 7-hour sleep period. 
Each apnea of hypopnea is typically associated with drops 
in oxygen saturation of 3% or greater and/or an electro-
encephalographic arousal (APA, 2013). However, patients 
may have more episodes than this, and the obstructive time 
periods may last up to 2 minutes (Epstein et al., 2009). An 
OSA can be thought of as a continuum from normal sleep 
to severe, all-night OSA.

There are variations of the pattern on a night-to-night 
basis, with a long, gradual history. An acute onset may be 
symptomatic of another disorder such as hypothyroidism 
(Attal & Chanson, 2010). OSA’s principal manifestations 
are EDS with long and unrefreshing naps, disorientation, and 
periods of automatic behavior. It should be considered when 
the patient is obese and reports drowsiness, morning head-
aches, irritability, or erectile impotence, or a bed partner com-
plains of loud snoring. The syndrome is usually associated 
with snoring; however, most snorers do not have sleep apnea. 
Bed partners report loud snoring with periods of apnea, when 

Insomnia Disorder

Detailed criteria are available in the DSM-5. The essential 
feature of insomnia disorder is dissatisfaction with sleep 
quantity or quality with complaints of difficulty initiating or 
maintaining sleep (APA, 2013). The sleep complaints must 
be accompanied by clinically significant distress or impair-
ment in social, occupational, or other important areas of 
functioning. The sleep disturbance may occur during the 
course of another mental disorder or medical condition, or 
it may occur independently.

Patients may also have complaints of irritability, dif-
ficulty concentrating, or problems with inattention. Not 
all individuals with nighttime sleep disturbances are dis-
tressed or have functional impairment (APA, 2013). For 
example, sleep continuity is often interrupted in healthy 
older adults who nevertheless identify themselves as 
good sleepers. A diagnosis of insomnia disorder should 
be reserved for those individuals with significant daytime 
distress or impairment related to their nighttime sleep dif-
ficulties (APA, 2013).

Hypersomnolence Disorder

Refer to the DSM-5 for a complete listing of the diagnostic 
criteria for hypersomnolence disorder. Hypersomnolence is 
considered a broad diagnostic term and includes symptoms 
of excessive quantity of sleep (e.g., extended nocturnal sleep 
or involuntary daytime sleep), deteriorated quality of wake-
fulness (i.e., sleep propensity during wakefulness as shown 
by difficulty awakening or inability to remain awake when 
required), and sleep inertia (i.e., a period of impaired perfor-
mance and reduced vigilance following awakening from the 
regular sleep episode or from a nap; APA, 2013). Individuals 
with this disorder fall asleep quickly and have a good sleep 
efficiency (>90%); however they may have trouble wak-
ing up in the morning, appearing confused, combative, or 
ataxic. This prolonged impairment of alertness at the sleep–
wake transition is often referred to as sleep inertia (i.e., sleep 
drunkenness; APA, 2013). It can also occur upon awaken-
ing from a daytime nap. During that period, the individual 
appears awake, but there is a decline in motor dexterity, 
behavior may be very inappropriate, and memory deficits, 
disorientation in time and space, and feelings of grogginess 
may occur (APA, 2013). This period may last some minutes 
to hours.

Narcolepsy

The diagnostic criteria for narcolepsy are found in the  
DSM-5. Narcolepsy is characterized by EDS and is often 
associated with cataplexy. The cataplexic attacks may be 
either a barely observable brief weakness of a muscle group 
resulting in the jaw dropping, losing of one’s grip, or a total 
collapse after sudden paralysis. Narcolepsy usually devel-
ops in the second decade of life and progresses slowly but 
steadily. The sleep attacks are often irresistible and may 
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the patient continues to make breathing efforts. Patients with 
HIV disease are at particular risk in the early stages of the ill-
ness because of lipodystrophy (Berry & Harding, 2004). It is 
important for patients with obesity to be evaluated for how 
a decrease in weight might improve their sleep experience.

OSA hypopnea in adults is diagnosed on the basis of PSG 
findings and symptoms (APA, 2013). The diagnosis is based 
on symptoms which include: nocturnal breathing distur-
bances, or daytime sleepiness, fatigue, or unrefreshing sleep 
despite sufficient opportunities to sleep that are not better 
explained by another mental disorder and not attributable to 
another medical condition, along with evidence by PSG of five 
or more obstructive apneas or hypopneas per hour of sleep 
(APA, 2013). Diagnosis can be made in the absence of these 
symptoms if there is evidence by PSG of 15 or more obstruc-
tive apneas and/or hypopneas per hour of sleep (APA, 2013).

Periodic Limb Movement Disorder

PLMD, also known as nocturnal myoclonus, results in 
periodic, repetitive movements of the limbs during sleep. 
Patients complain of nonrefreshing sleep and are unaware 
of the movements, although they may have brief arous-
als or even full awakenings. Information from a bed part-
ner can be very helpful in making this diagnosis. Both 
the quality and quantity of sleep are affected. PSG read-
ings, including an electromyogram (EMG) and an EEG, 
are essential for diagnosis. An EMG shows either a series 
of bursts or single sustained contractions in the anterior 
tibialis muscles bilaterally, the biceps, or the triceps. The 
EEG shows a K complex followed by a brief alpha rhythm.  
The movements are stereotypical and rhythmic and include 
rapid flexion or jerking of the legs and feet (Silber, 2013).

Restless Legs Syndrome

RLS is related to PLMD. Almost all patients with RLS also 
have PLMD, but the reverse is not true. The diagnosis of 
RLS can be made from the history and description of symp-
toms. Symptoms of RLS include pricking, tingling, creeping, 
and crawling sensations deep in the (usually lower) legs that 
escalate to an irresistible urge to move the legs. The symp-
toms occur at rest, usually when lying down, and worsen 
toward evening, thus interfering with both sleep onset and 
continuity of sleep. RLS is exacerbated by:

 n Caffeine intake
 n Pregnancy (third trimester)
 n Use of tricyclic antidepressants, decongestants, or 
neuroleptics

 n Benzodiazepine or barbiturate withdrawal
 n Neuropathy
 n Venous varicosities
 n Iron deficiency
 n Environmental temperature extremes
 n Muscular fatigue

Both RLS and PLMD are also related to other medi-
cal disorders, including uremia, emphysema, rheumatoid 

arthritis, fibromyalgia, amyotrophic lateral sclerosis, and 
myelopathies (Silber, 2013).

 n HISTORY AND PHYSICAL EXAMINATION

The interview can often elicit information that helps deter-
mine possible causes of sleep disturbances. The patient’s 
sleep habits can be informative in making a diagnosis. 
Patients may be asked to keep a sleep diary or log that they 
fill out every morning for a week. The information in the 
diary is similar to the information sought during the inter-
view. Table 59.1 lists items to be noted in a sleep history. 
The primary care provider should also review the use of 
sedatives, hypnotics, stimulants, and other medications in 
the history.

The primary care provider should ask the patient’s 
partner whether the patient snores or makes other types of 
breathing noises or has abnormal or violent movements, 
such as very forceful thrashing and kicking (Roszkowska 
& Geraci, 2010). Information obtained from partners can 
be very useful for many diagnoses, because they may have 
information not known by the patient. When the patient 
complains of daytime sleepiness and dysphoria but not 
of insomnia, the partner’s observations can prove useful 
(Roszkowska & Geraci, 2010). The patient may have inter-
ruptions in the continuity of sleep that are very brief and not 
remembered but still interfere with sleep.

n Time patient went to bed
n Time patient turned off lights
n Time patient fell asleep (approximate)
n Time patient awakened
n Total time spent in bed
n Total time asleep
n Any variations or changes in pattern of sleep
n Other activities in bed
n number and duration of awakenings during night
n Estimate of sleep quality
n  Comments on unusual events and any associated  

symptoms (e.g., orthopnea, urinary frequency, pain,  
palpitations)

n  Any sensations just before and during sleep (e.g., sweating, feel-
ing hot, pins and needles, restless legs, and jerking)

n  Type of mental activity patient participates in before going to 
sleep

n  Evidence of excessive brooding, anxious or repetitive thoughts, 
or panic attacks while waiting to get to sleep

n  Affective quality of dreams (e.g., an increase in anxious dreams 
and nightmares)

n  Alterations in diet, occupational and travel patterns, weight, 
lifestyle, alcohol intake, sexual habits, menstruation, and 
consumption of sleeping pills or other over-the-counter sleeping 
aids, other medications

n Daytime consequences of disturbed sleep

TABLE 59.1 Sleep History

Source:  Roszkowska and Geraci (2010).
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Pharmacotherapy

Pharmacotherapy may be an appropriate intervention for 
insomnia disorder. Sedative-hypnotic medications are judi-
ciously used for transient insomnia when other diagnoses 
have been ruled out and modifications of sleep hygiene have 
not been effective. They are used in small doses and for the 
shortest possible time. Care is taken to avoid escalation of 
dosage and to prevent drug-dependency insomnia.

When a sedative-hypnotic is indicated, the smallest dose 
should be prescribed for a few nights up to a few weeks. 
Patients should be instructed to stop the medication after 
one or two nights of restful sleep. They should also be 
instructed not to exceed the recommended dose or length 
of treatment, even though hypnotics are a safe and effective 
treatment for insomnia.

Medications from various pharmaceutical classes 
may be useful (Table 59.3). Sedative-hypnotics can be 
useful in breaking a cycle of sleeplessness resulting from 
stress or altered sleep cycle by increasing total sleep time 
and improving the patient’s perceptions of sleep. Non-
benzodiazepine receptor agonists or a melatonin receptor 
agonist are the recommended first-line treatment option 
(Schutte-Rodin, Broch, Buysse, Dorsey, Sateia, 2008). 
The non-benzodiazepine receptor agonists differ from 
each other primarily in terms of pharmacokinetic prop-
erties, although some agents are relatively more selective 
than others for the GABA receptor subtypes (Schutte-
Rodin et al., 2008). In regard to short-term efficacy, the 

Primary insomnia usually involves a sudden onset 
after a psychological, social, or medical stressor or crisis. 
It often continues after the original precipitating factors 
resolve because of heightened arousal and negative con-
ditioning. The course is variable, often starting in young 
adulthood or middle age. The most typical course involves 
a period of incremental deterioration of the sleep pattern 
over weeks or months, replaced by a persistent period of 
steady sleep difficulty that may last for years. The rela-
tionship between obesity and problems with sleep needs 
ongoing study.

 n DIAGNOSTIC STUDIES

PSG is the only diagnostic test used in diagnosing sleep dis-
orders (other than laboratory tests used to rule out other 
disorders). PSG is performed by a sleep disorders special-
ist in a sleep disorders center, where patients usually spend 
one or two nights sleeping. PSG involves synchronized, all-
night, standard electrophysiological recording. It includes 
an EEG, an EMG, and an electrocardiogram, and also 
measures electrical activity in the eyes, respiration, muscle 
tone, blood oxygen saturation, and respiratory air flow; 
occasionally other physiologic assessments are also done 
(e.g., hormonal and biochemical estimations). For defini-
tive diagnosis of OSA, other respiratory parameters are also 
monitored (Epstein et al., 2009). Daytime sleepiness may be 
measured by the MSLT, which uses the same parameters as 
PSG during daytime naps.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

When treating a patient with more than one sleep disor-
der, the primary care provider uses a hierarchical approach, 
treating the disorder that presents the most immediate dan-
ger to the patient’s health.

Sleep Hygiene

Good sleep hygiene habits are the mainstay of treatment 
in both chronic insomnia and transient insomnia (e.g., 
after the resolution of an internal stressor). Transient, 
short-term insomnia can be effectively managed by the 
primary care provider. Patients can learn ways to improve 
their self-care with regard to sleep hygiene habits (Table 
59.2). Patients may use remedies such as chamomile tea 
and warm milk to improve their sleep. The primary care 
provider may also recommend complementary modalities 
such as acupuncture, hypnosis, systematic desensitization, 
biofeedback, and progressive muscle relaxation to relieve 
muscle tension. Imagery training and meditation are used 
to control intrusive or racing thoughts and reduce cogni-
tive arousal.

n  Maintain a regular sleep schedule for going to sleep and getting 
up, regardless of the amount of sleep the previous night.

n  if sleep does not occur within 20–30 minutes, get out of bed 
and do something relaxing (reading, music, television) and then 
return to bed when drowsy; repeat as necessary.

n  Avoid napping.
n  Maintain a sleep diary of sleep hours and factors that seem 

to influence sleep, such as exercise, caffeine and alcohol use, 
cigarette smoking, bedroom temperature, and noise.

n  Avoid caffeine and stimulant xanthines found in coffee, tea, 
colas, and chocolate 6 hours before sleep.

n  Avoid alcohol 6 hours before sleep.
n  Minimize use of caffeine, alcohol, and nicotine.
n  Participate in regular exercise (not later than 3–4 hours before 

bedtime).
n  Create a comfortable sleep environment that is quiet, dark 

(avoid illuminated clocks), and moderate in temperature, with a 
comfortable bed and pillow.

n  Avoid going to bed hungry or extremely full.
n  Minimize fluid consumption in the evening, thus minimizing 

nocturia.
n  Stop using over-the-counter sleeping aids.
n  Avoid long periods of nonsleep time in bed; don’t work, eat, 

read, or watch television in bed.
n  Go to bed only when sleepy.

TABLE 59.2 Good Sleep Hygiene

Source: Petit, Azad, Byszewski, Sarazan, and Power (2003).
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weight gain, and dysmetabolism. Antihistamines and anti-
histamine–analgesic combinations are commonly utilized 
self-remedies for insomnia. Evidence for their efficacy and 
safety is very limited, with very few available studies from 
the past 10 years using contemporary study designs and 
outcomes (Schutte-Rodin et al., 2008). The potential anti-
cholinergic side effects arising from the antihistamines limit 
their long-term use.

Sedative-hypnotics should be used with extreme caution 
in patients with a history of alcohol or substance abuse, or 
with suicidal tendencies. They should be avoided in patients 
with OSA or other respiratory disorders, current depres-
sion, pregnancy, or current substance abuse. Anxiolytic 
agents may be indicated for patients with both insomnia 
and anxiety; however, they should be avoided in the elderly 
(Schutte-Rodin et al., 2008).

Patients taking medications for sleep should be taught 
about measures they should take for safety in getting to the 
bathroom at night, such as:

 n Using a night light
 n Wearing well-fitting slippers
 n Moving scatter rugs out of the route to the bathroom 
and kitchen

Other safety measures include not driving or operating 
machinery while taking medications. Patients with fatigue 
or daytime sleepiness also need to be cautioned about driv-
ing and operating machinery.

Obstructive Sleep Apnea

Treatment of OSA may include behavior modification, 
including weight loss (although this may not prevent OSA), 
avoidance of alcohol and sedatives, and avoidance of supine 
sleep positions. Continuous positive airway pressure (PAP) 
and bilevel PAP are effective, inexpensive, and well-toler-
ated treatments; their use is initiated by a sleep disorders 
specialist. These therapies involve the continuous admin-
istration of air via a nasal mask, maintaining PAP in the 
airway. This prevents it from collapsing during inhalation, 
when intrathoracic pressure becomes negative (Epstein et 
al., 2009). Patients wear a nasal mask (for mouth breathers) 
which is a triangle that fits over the nose, or a “nasal pil-
low” that rests below the nose (for patients who feel claus-
trophobic with the triangle) during the night. Patients may 
initially taught the use of the mask in a sleep laboratory for 
one or two nights.

Some specialists also prescribe a sleeping medication for 
a few nights to ensure initial success by helping the patient 
relax and adjust to the equipment. After this instruction, 
patients use the equipment at home. Some patients need 
encouragement and support to use the equipment, because 
they may view it as unnatural and cumbersome. Most 
patients report having a refreshing night’s sleep with the 
first use and continue the therapy. Patients may need to 
continue the therapy indefinitely. The primary care provider 
should continue to ask about sleep when seeing the patient 
for regular checkups because there may be a need to adjust 

non-benzodiazepine receptor agonists have demonstrated 
positive results in a large number of randomized controlled 
trials (Schutte-Rodin et al., 2008). A smaller number of 
controlled trials demonstrate continued efficacy over lon-
ger periods of time (Schutte-Rodin et al., 2008). Adverse 
effects of non-benzodiazpine receptor agonists include 
residual sedation, memory and performance impairment, 
falls, undesired behaviors during sleep, somatic symptoms, 
and possible drug interactions. Benzodiazepines not spe-
cifically approved for insomnia (e.g., lorazepam, clonaz-
epam) might also be considered if the duration of action is 
appropriate for the patient’s presentation or if the patient 
has a comorbid condition that might benefit from these 
drugs (Schutte-Rodin et al., 2008).

When accompanied by comorbid depression or in the 
case of other treatment failures, sedating low-dose anti-
depressants may be considered next (Schutte-Rodin et al., 
2008). Examples of these drugs include trazodone, mir-
tazapine, doxepin, and amitriptyline. Evidence for their 
efficacy when used alone is relatively weak and no specific 
agent within this group is recommended as preferable to the 
others in this group (Schutte-Rodin et al., 2008). Patient-
specific factors such as treatment history, coexisting con-
ditions (e.g., major depressive disorder), specific side-effect 
profile, cost, and pharmacokinetic profile may help provid-
ers guide the selection of a specific agent.

Evidence of efficacy for other drugs (e.g., gabapentin, 
quetiapine, olanzapine) for the treatment of chronic pri-
mary insomnia is insufficient (Schutte-Rodin et al., 2008). 
Refraining from off-label administration of these drugs is 
warranted given the weak level of evidence supporting their 
efficacy for insomnia when used alone and the potential 
for significant side effects such as neurological side effects, 

BENZODIAZEPINES
NON-BENZODIAZEPINE–
NONBARBITURATES

Estazolam
Flurazepam
Quazepam
Temazepam
Triazolam
Lorazepam
Diazepam
Clonazepam

Choral hydrate
Trazodone
Ramelteon
Mirtazapine
Tricyclic antidepressants 

(doxepin)
Gabapentin
Quetiapine
Olanzapine

NONBENZODIAZEPINE 
RECEPTOR AGONIST

 
OTC AGENTSa

Eszopiclone
Zaleplon
Zolpidem
Zolpidem ER

Diphenhydramine
Doxylamine
Melatonin
Valerian

TABLE 59.3 Drugs Used for Insomnia

aInstruct patients to always discuss their interest in using OTC agents with 
their primary care provider.
OTC, over the counter.
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Administration (FDA)–approved agents and first-line treat-
ment options to treat RLS include are ropinirole, pramipex-
ole, and gabapentin enacarbil. Non-FDA-approved agents 
include levodopa/carbidopa, cabergoline, anticonvulsants 
(e.g., carbamazepine, pregabalin), opioids, tramadol, or 
bupropion. The optimal treatment of PLMD is uncertain. 
Extrapolating from RLS, dopaminergic agonists may be the 
drug of choice, and a sustained improvement in insomnia or 
hypersomnia with the use of dopaminergic agonist can help 
establish the correctness of the diagnosis (Silber, 2013).

Referrals

Referrals to a sleep disorders specialist may be indicated 
for complaints of EDS or chronic insomnia. Patients should 
be referred when traditional therapeutic measures, such as 
sleep hygiene techniques and medications, have not been 
effective or have resulted in unacceptable side effects. The 
referral may also be indicated for confirmation of a diagno-
sis such as OSA or PLMD.

Referral to a psychotherapist is indicated for the evalu-
ation of psychiatric disorders, many of which are accompa-
nied by insomnia. Patients with transient insomnia may also 
be referred to a psychotherapist for further help in coping 
with the situations and emotions that triggered the insom-
nia. They may be able to learn additional coping methods 
and to increase their ability to manage stress. By uncover-
ing internal conflicts, psychotherapy may be able to prevent 
future incidents of insomnia.

 n SUMMARY

Sleep disturbances affect nearly one third of the population. 
Sleep is an aspect of self-care that should be part of every 
assessment, because alterations may be symptomatic of 
many other conditions or actual specific disorders of sleep-
ing. The crippling effects of disordered sleep can exacerbate 
a psychological state, reduce the patient’s quality of life, or 
can be dangerous as a result of daytime fatigue. Effective 
management of sleep disorders involves combined nonphar-
macological and pharmacological treatment.

 n COMMUNITY RESOURCES

 n National Sleep Foundation, 1522 K Street, NW, 
Suite 500, Washington, D.C. 20005; www.sleep 
foundation.org. A resource for the public, health care 
providers, and policymakers.

 n The Sleep Well. www.stanford.edu/~dement/. Provides 
information on sleep disorders, activism, and topics 
of interest.

 n American Sleep Apnea Association. www.sleepapnea 
.org/. Provides an online directory of information, 
and a support forum.

the amount of pressure. In this case, the patient would be 
referred back to the specialist.

Oral appliances that modify the upper airway by repo-
sitioning the mandible and tongue are an alternative treat-
ment. Oral appliances are useful for patients who cannot 
tolerate continuous PAP (Gay, 2010). Surgical treatments 
may also be used (Gay, 2010).

Patients with OSA who need to undergo surgery should 
advise the anesthesiologist of the disorder; the anesthesi-
ologist may want to review the results of the sleep study 
to make determinations about the choice of anesthesia and 
recovery (Gay, 2010).

The use of modafinil or armodafanil is recommended 
for the treatment of residual EDS in OSA patients who have 
sleepiness despite effective PAP treatment and who are lack-
ing any other identifiable cause for their sleepiness (Epstein 
et al., 2009). Before using modafinil, other causes of residual 
sleepiness must be ruled out including: suboptimal objective 
adherence with PAP; ill-fitting PAP masks; insufficient sleep; 
poor sleep hygiene; other sleep disorders such as narcolepsy 
or RLS/periodic limb movements of sleep; and depression 
(Epstein et al., 2009).

Narcolepsy

Wake-promoting compounds are used to treat EDS, and 
anticataplectics are used for cataplexy (Hirai & Nishino, 
2011). The treatment of EDS includes the use of amphet-
amine-like central nervous system (CNS) stimulants (such as 
dextroamphetamine and methylphenidate), modafinil, and 
armodafinil. Because of its high safety and low-side-effect 
profiles, modafinil has become the first-line treatment of 
choice for EDS associated with narcolepsy (Hirai & Nishino, 
2011). However, wake-promoting compounds do not 
improve cataplexy and dissociated manifestation of REM 
sleep, and so antidepressants (monoamine uptake inhibitors) 
are additionally used for the treatment of cataplexy and 
REM sleep abnormalities (Hirai & Nishino, 2011).

TCAs have been shown to potently reduce REM sleep 
and have been used for the treatment of cataplexy and REM 
sleep abnormalities, but these have recently been replaced 
by more selective serotonin and/or noradrenaline uptake 
inhibitors which possess more tolerable side-effect profiles 
(Hirai & Nishino, 2011). Sodium oxybate (the approved 
formula of γ-hydroxybutyrate in the United States), given at 
night, has been shown to improve both EDS and cataplexy 
(Hirai & Nishino, 2011). An advantage to sodium oxybate 
is that it significantly reduces frequency and severity of 
attacks and if abruptly discontinued, there is only a gradual 
return to baseline symptoms. Sodium oxybate is only avail-
able through the Xyrem Success Program after extensive 
registration paperwork on the part of the provider and sub-
stantial patient education.

PLMD and Restless Legs Syndrome

The treatment of PLMD and RLS should address the under-
lying conditions whenever possible. The Food and Drug 

http://www.sleepfoundation.org
http://www.stanford.edu/~dement
http://www.sleepapnea.org/
http://www.sleepfoundation.org
http://www.sleepapnea.org/
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 n National Alliance on Mental Illness. www.nami.org/. 
Examines the relationship between sleep and altera-
tions in mental illness and health.

 n Narcolepsy Network. www.narcolepsynetwork.org/. 
Provides information and access to support groups. 
www.narcolepsynetwork.org/

 n Willis-Ekbom Disease Foundation (formerly Restless 
Legs Foundation). www.rls.org/
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Somatic Symptom Disorder
Michael Biglow, PharmD, BCPS, BCPP

Somatic symptom disorder (SSD) is a clinical syndrome 
characterized by the presence of multiple unexplained phys-
ical complaints without a known physical cause. This dis-
order is an important condition in primary care because it 
is responsible for unnecessary diagnostic testing and thera-
peutic interventions. It is well known in primary care that 
patients express emotional or psychological symptoms phys-
ically and respond to these symptoms differently. Another 
barrier to care is in determination of the motivation for the 
patient seeking care, as SSD is commonly misinterpreted as 
malingering where patients will falsify or grossly exaggerate 
physical symptoms for fi nancial or social gain.

The most recent edition of the Diagnostic and Statistical 
Manual of Mental Disorders, 5th edition (DSM-5) has mod-
ifi ed the diagnostic criteria and changed the title (of somati-
zation disorder) to SSD. To be diagnosed, patients must be 
symptomatic, for at least 6 months (American Psychiatric 
Association [APA], 2014).

Somatization can be seen as one end of a continuum 
in which physical complaints are perceived to be incapaci-
tating, either because of the patient’s preoccupation with 
the symptoms or because the experience of the symptoms 
is intense. For these patients, somatic complaints tend to 
be more debilitating, involve a greater number of clusters 
of complaints, and occur over a longer period of time. At 
the other end of the continuum are patients who describe 
what has been called symptom sensitivity. These patients 
are acutely aware of the presence of physical symptoms to a 
greater degree than many other patients.

Patients with SSD tend to have a greater-than-expected 
degree of disability from their complaints. In some cases, 
what appear to be minor complaints may cause such psy-
chological distress that social or occupational functioning 
is compromised, seriously affecting their quality of life. The 
diagnosis of SSD must be made carefully to exclude underly-
ing physical conditions that have not been diagnosed. Often 
years of medical records need to be reviewed to ensure that 
adequate testing has been undertaken to exclude physical 
complaints. Thorough attention must be paid to atypical 
presentations of common illnesses and to rarer illnesses. 
Treatment involves the development of a therapeutic rela-
tionship over an extended period of time, one in which 
patients feel that their complaints are taken seriously. Often, 

the development of a therapeutic relationship is troubled by 
doubt and frustration by both the patient and the provider. 
It is important that while this relationship is forming, the 
primary care provider maintains an open, nonjudgmental, 
and caring demeanor.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

As with many illnesses, there appears to be a strong famil-
ial link in SSD. It is unknown whether this is the result 
of environmental or genetic infl uences. For example, some 
families may sanction the expression of physical com-
plaints to a greater degree than other families. Sexual 
abuse has been found to be associated with a high rate of 
SSD in women but it is not always the case that a patient 
with a history of sexual abuse will develop SSD (Paras et 
al., 2009).

In SSD, physical complaints are presented without ade-
quate physical fi ndings. This lack of presence of an organic 
pathology can be frustrating to even the most experienced 
primary care provider. There is little if any match between 
the symptoms and the actual physical fi ndings (Barsky, 
2013).

 n EPIDEMIOLOGY

Much has been written about the social, gender, and situ-
ation infl uences on SSD; it has been found to be expressed 
differently in different cultural groups. It is thought to have 
a much higher prevalence among women than men. In gen-
eral, the 12-month prevalence in the general population is 
6% and, given the new diagnostic criteria, an overall preva-
lence of 5% to 7% (APA, 2013; Wittchen & Jacobi, 2005). 
However, rates of SSD vary greatly depending on the popu-
lation studied, the defi nition of the syndrome, and the prac-
tice setting (Creed & Barksey, 2004).

Some research has suggested that environmental factors 
may play a role in the expression of SSD. Also described as 
“multiple chemical sensitivity,” certain environmental fac-
tors, such as exposure to certain chemicals, are thought to 
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It is important to distinguish SSD from complaints 
that occur in patients with coexisting anxiety disorders. 
Complaints associated with panic attacks are likely to be 
identified with the panic or anxiety; in contrast, in patients 
with SSD, physical complaints tend to be the primary com-
plaint. These physical complaints can cause a significant 
degree of anxiety. This distinction often must be made over 
a period of months to years, allowing the provider to make 
subtle distinctions.

Patients who present with multiple complaints often 
have been through multiple diagnostic procedures. It is 
important that before a referral is made for specialty care, 
the purpose of these visits be made clear with both the 
patient and the consultant. It is often helpful to present these 
consultations as a way to garner additional information for 
the patient and the provider; the patient should know that 
nothing definitive may be found.

 n HISTORY AND PHYSICAL EXAMINATION

The history and physical examination are vital tools in the 
primary care management of SSD. They can often exclude 
the most dangerous causes of the complaints and are likely 
to yield complaints across multiple systems that have been 
present for years. It is not uncommon to see a pattern of 
somatization beginning in childhood with patient reports 
of parental attention only when they were ill. In addition, 
patients are likely to have had extensive workups for other 
conditions without any specific findings. Patient histories 
often fail to show any cluster of symptoms specific for any 
illness categories. The history can be a valuable tool when 
complaints involve multiple systems, occur over a long 
period of time, and are not associated with any identifiable 
illness. Above all, the physical examination should be con-
ducted in a way that does not reinforce symptoms.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

The treatment of SSD must include a strong therapeutic 
alliance between the primary care provider and the patient. 
The development of a trusting relationship is crucial to 
the management of patients with SSD because it reassures 
patients that their symptoms are being taken seriously. This 
may have the effect of reducing unnecessary referrals and 
testing. The treatment objective should include the improve-
ment of functionality and development of coping skills by 
having the patient actively set incremental and realistic 
goals (Dokucu & Cloninger, 2007).

Cognitive–behavioral therapy (CBT) is a well-established 
treatment for patients with somatic symptoms. It teaches 
patients coping mechanisms and calls for them to reevaluate 
their health care expectations. A systematic review found 

cause or aggravate physical complaints. In cases of this envi-
ronmental somatization syndrome, no cause can be found 
for these physical complaints based on the suspicious agent. 
An example of this syndrome is the association of disease or 
illness with office buildings. Although there are no obvious 
environmental or physical causes for these beliefs, groups 
of people may come to see the building itself as the cause 
of this syndrome. In addition, patients tend to downplay 
the importance of other explanations for the cause of their 
symptoms. Patients become convinced that the facility is 
to blame for their illness and often refuse suggestions that 
other factors, such as stress or tobacco use, may be involved 
(Spencer & Schur, 2008).

It is thought that because different social groups may 
sanction the expression of physical complaints through dif-
ferent symptoms, there is likely to be a large cultural com-
ponent to the expression of SSD. For example, common 
somatic complaints included heat radiating from the head, 
generalized aches and pains, crawling sensations, headache, 
excessive gas, chest pain, and gynecological complaints, 
according to cultural background. Cultural concerns are 
primary in any health-related assessment, or plan of care 
(Spector, 2013).

 n DIAGNOSTIC CRITERIA

In order to better emphasize the prescience of physical 
symptoms and signs versus the lack of a medical expla-
nation, the DSM-5 reclassified and renamed somatization 
disorder, SSD (Table 60.1). Although the criteria for diag-
nosis are widely accepted and were formed by consensus 
(APA, 2013), other researchers often use lower symptom 
thresholds to determine the number of patients within a 
population with somatization tendencies.

Other aspects to be specified during the diagnostic evalu-
ation include the presence of pain as well as severity, which 
is classified as either mild, moderate, or severe depending 
on the number of symptoms specified in Criterion B that 
are fulfilled.

Sources: Adapted from DSM-5, American Psychiatric Association (2013).

TABLE 60.1
Diagnostic Criteria for Somatic Symptom 
Disorder

 n  Physical symptoms without any known cause that impair the 
ability of the patient to function or causes excessive distress.

 n  Patterns of behavior and/or thought processes related to the 
somatic symptoms that include:

 l  Poor insight with regard to the severity of the physical 
symptoms.

 l Excessive anxiety regarding the described symptoms.
 l  Disproportionate level of time and resources spent on symp-
tom resolution.

 n Any somatic symptomatology that lasts 6 months or more.
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Families and significant others may find counseling help-
ful to understand how to support the patient. The primary 
care provider may explore the meaning of illness in the fam-
ily and encourage counseling if the family reinforces soma-
tization behaviors.

 n COMMUNITY RESOURCES

Special counseling services may be available locally for gen-
eral psychosocial support. Special services for gender and 
age-specific populations (e.g., women’s health, adolescent 
care, sports medicine) may have support groups for various 
psychosocial concerns.

 n SUMMARY

Somatic complaints can be found in conjunction with other 
psychiatric illnesses, including depression and anxiety. 
A thorough interview for tendencies toward self-harm is 
important; any findings of suicidal ideation or plan war-
rant referral to a psychiatrist, psychologist, or other pri-
mary care provider with advanced mental health training 
or experience.

Patients with somatizing tendencies often present symp-
toms profiles that are baffling to even the most experienced 
clinician. Often a telephone consultation with a special-
ist in the field of the patient’s primary complaints can be 
helpful in defining a conservative treatment plan. Because 
patients rarely acknowledge the psychological component 
of their symptoms, psychiatric treatment is often rejected. 
Irregularly scheduled appointments with different provid-
ers may reinforce the symptomatic complaints. The inter-
disciplinary team needs to work together to foster a strong 
relationship between the patient and one provider, who can 
consult with other providers as necessary.

The primary care provider needs to explain that coming 
to see the provider does not require a physical complaint, 
or a new interpretation of a previous complaint. Time 
and energy of both the patient and provider needs to be 
focused on the plan of care, not symptomatology. The pro-
vider needs to empathize with the patient and explain that 
adaptation to chronic symptoms may be the realistic goal of 
treatment (Dokucu & Cloninger, 2007).
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CBT to be effective in the majority of the trials evaluated 
with 11 out of 13 studies showing positive results (Kroenke, 
2007). Group therapy has also been shown to be effective 
in reducing the morbidity associated with SSD, and other 
mental health events (The Carlat Psychiatry Report, 2013).

Pharmacological options for therapy include the judi-
cious use of antidepressants, particularly selective serotonin 
reuptake inhibitors (SSRIs) and tricyclic antidepressants 
(TCAs). SSRIs are generally preferred due to their lower 
adverse effect burden and wide therapeutic index but TCAs 
do have benefit in improving pain syndromes as well as 
reducing sleep latency. Initiation of any antidepressant or 
psychotropic should be at a low dose and titrated slowly 
in order to avoid adverse effects of the drug, as this can 
become another source of an expected or exaggerated 
complaint.

All members of the team must have the same set of 
expectations for the care of the patient. It is the responsi-
bility of the primary care provider to see that worrisome 
symptoms are evaluated while at the same time minimiz-
ing intrusive diagnostic testing. One common mistake made 
in the primary care setting is failing to take these patients’ 
complaints seriously. Patients with SSD want to know that 
their symptoms are taken seriously and that there is a strong 
therapeutic alliance. A balance must be sought between 
intrusive diagnostic testing and the benefit to be gained by 
the patient.

Perhaps one of the most challenging aspects of the care 
of patients with SSD is the fact that health professionals are 
trained to identify health problems and work with the patient 
toward resolution or control of the problem. Somatization 
disorder, however, is a chronic condition without a known 
cure, and it presents with many chief complaints. Complete 
symptom abatement may be an unrealistic goal; rather, the 
treatment process involves minimizing the effect of the dis-
order on the patient’s social and occupational functioning. 
Collaborative care, generally involving a referral to a mental 
health professional, is recommended to improve the efficacy 
of the previously described treatments. Mental health pro-
viders also can provide a better assessment of the patient’s 
improvement if they are brought in early so they have an 
understanding of the baseline symptomology. Patients are 
often unable to accept the diagnosis of SSD and may con-
tinue to search for a “cure” for their illness. Providing sup-
port and guidance is important during this process. In other 
patients, the insight gained from the presentation of their 
diagnosis may be helpful.

 n TEACHING AND SELF-CARE

Careful presentation of the diagnosis to the patient is rec-
ommended (Dokucu & Cloninger, 2007). Care must be 
taken to present the diagnosis in an empathetic and non-
judgmental manner; avoid making the patient feel that the 
symptoms are “all in my head.” A therapeutic relationship 
must be established before the diagnosis is presented.
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Sub  stance Abuse
Stephen Paul Hol zemer, PhD , RN  •  Joanne  K. Singleton, PhD, RN, FNP-BC, FNAP, FNYAM

   The use of alcoho l and other legal as well as illegal chemi-
cal substances is a growing problem in many societies. 
Approximately 10% to 20% of a primar y care p rovider’s 
caseload involves patients with substa nce-use disord ers. 
Problems exist in data collection as it relates to multis ub-
stance abuse. Often, only a subset of substances are identifi ed, 
unless a thorough assessment is completed (Subst a    nce Abuse 
and Mental   Health  Services Admini stration [SAMHSA], 
2011, 2012,a, b). Substa   nce abuse has a profound effect on 
the mortality and morbidity of many patients, their families, 
and their communities. The social cost related to accidental 
death, violen ce, loss of productivity in the workforce, and 
unemployment can only be estimated. A defi nition of sub-
sta   nce abuse must include the behavior of the patient and 
the effect of the abuse on the family unit and the community 
at large.

This chapter is a general overview of substa   nce abuse 
problems and challenges for the provid er. A review of 
these issues should be made on a patien t-by-patient basis 
because of the many complexities of substa  nce abuse. 
Providers must construct an interp rofessional approach 
based on the demographics of their practi ce. The term 
substa   nce abuse is used in this chapter to include concepts 
of heavy and frequent use and misuse. Patien t-centered 
care w ould rely on assessing and intervening into patterns 
of substa nce use as soon as possible.

 n GENERAL PRINCI PLES FOR PLANNING CARE

S ubsta   nce abuse is complicated because the drugs 
involved may be prescribed, purchased over t he counter, 
or sold in illegal transactions. The addictive nature of 
these substances makes changing the using behavior dif-
fi cult. Some patients may become physically or emotion-
ally abusive if the pattern of their drug u se changes, and 
including if or when they experience drug withdrawal. 
Identifying, engaging, and managing the active substance 
user includes cooperation between primar y care p roviders 
and an emerging cadre of specialists in substa  nce abuse.

Primar y care p roviders must fi rst examine their own 
attitudes about substa  nce abuse. Providers must defi ne 

what is acceptable and unacceptable use, with the patient, 
and how to motivate or encourage patients to change 
their behavior as necessary. Exploring these issues with 
the patient allows care t o be provided from a supportive 
but well-p lanned perspective. The plan of care i nvolves 
family members and other support persons willing or able 
to participate in recovery.

Providers are encouraged to incorporate princi  ples of 
drug a ddiction treatm ent into their daily interaction with 
patients. Table 61.1 provides essential princi ples for consid-
eration. Patients are expected to participate in their recov-
ery, when the primar y care p rovid er approaches the topics 
of substa   nce abuse with honesty and understanding.

 n ANATOMY, PHYSIO LOGY, AND PA  THOLOGY

The effect of substa   nce abuse on body systems ranges 
from temporary impairment to multisystem failure. Long-
t erm drug u se can cause diseases of the lungs (cancer), 
liver (cirrhosis), heart (cardiac myopat hy, ischemia, and 
hypert ension), and gastrointestinal tract (gastritis, hemor-
rhage, and malnutrition). Alcoho l use has been associ ated 
with breast cancer in women, as well as demineralization 
of the bone. Cocaine has induced wide complex dysrhy th-
mia in some patients and myocardial infarction. Another 
level of disease contracted from risk b ehavior (HIV/HC  V) 
w   hile under the infl uence of drugs is a growing concern 
(Natio n al Institute on Drug A buse, 2012). Substa   nce 
abuse is linked to many other mental or behavioral dis-
ord ers (Ameri c an Psychi atric Association [APA], 2013). 
Patients may present to the primar y care p rovid er only 
after serious physical or mental health  problems surface.

Changes in pleasure pathways occur in the brain and 
the number and receptivity of dopamine and serotonin 
receptors increase with substa nce use. These changes add 
to the physiologic challenge in substa nce use, which is 
sometimes overshadowed by the psychosocial aspects. 
Finding a chromosomal link to a biologic cause or predis-
position to addiction would help p redict who would be at 
risk for these health  -related problems, so proper interven-
tion can be attempted.
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 n EPIDEMIOLOGY

Substance abuse accounts for at least half of the deaths 
attributed to unsafe or unhealthy lifestyle behaviors. The 
morbidity often extends to include relatives and friends of 
the substance user. For example, children may have asthma 
attacks triggered by tobacco use (second-hand smoke). 
Family members may experience physical, emotional, and 
economic harm because of the behavior of the substance 
abuser. Family members and others may be the victims of 
crime when substance abusers seek money for drugs or 
are under the influence of drugs. The wide variation in the 

physical, occupational, and economic attributes of drug 
users suggests that all patients should be screened for sub-
stance use and potential abuse. No clear profile of a typical 
substance user has emerged.

Alcohol Use

Up to 75% of the population have consumed alcohol. 
Approximately 80,000 deaths are attributed to excessive 
use (Centers for Disease Control and Prevention [CDC], 
2013a), but alcohol impairment, adding to other inten-
tional or unintentional accidents or acts, resulting in death 
or injury, cannot be calculated.

 1. Addiction is a complex but treatable disease that affects brain function and behavior. Drugs alter the brain’s structure and how it functions, 
resulting in changes that persist long after drug use has ceased. This may help explain why abusers are at risk for relapse even after long periods 
of abstinence.

 2. No single treatment is appropriate for everyone. Matching treatment settings, interventions, and services to an individual’s particular problems 
and needs is critical to his or her ultimate success.

 3. Treatment needs to be readily available. Because drug-addicted individuals may be uncertain about entering treatment, taking advantage of 
available services the moment people are ready for treatment is critical. Potential patients can be lost if treatment is not immediately available 
or readily accessible.

 4. Effective treatment attends to multiple needs of the individual, not just his or her drug abuse. To be effective, treatment must address the indi-
vidual’s drug abuse and any associated medical, psychological, social, vocational, and legal problems.

 5. Remaining in treatment for an adequate period of time is critical. The appropriate duration for an individual depends on the type and degree of 
his or her problems and needs. Research indicates that most addicted individuals need at least 3 months in treatment to significantly reduce or 
stop their drug use and that the best outcomes occur with longer durations of treatment.

 6. Counseling—individual and/or group—and other behavioral therapies are the most commonly used forms of drug abuse treatment. Behavioral 
therapies vary in their focus and may involve addressing a patient’s motivations to change, building skills to resist drug use, replacing drug-using 
activities with constructive and rewarding activities, improving problem-solving skills, and facilitating better interpersonal relationships.

 7. Medications are an important element of treatment for many patients, especially when combined with counseling and other behavioral thera-
pies. For example, methadone and buprenorphine are effective in helping individuals addicted to heroin or other opioids stabilize their lives and 
reduce their illicit drug use. Also, for persons addicted to nicotine, a nicotine replacement product (nicotine patches or gum) or an oral medica-
tion (buproprion or varenicline) can be an effective component of treatment when part of a comprehensive behavioral treatment program.

 8. An individual’s treatment and services plan must be assessed continually and modified as necessary to ensure it meets his or her changing 
needs. A patient may require varying combinations of services and treatment components during the course of treatment and recovery. In 
addition to counseling or psychotherapy, a patient may require medication, medical services, family therapy, parenting instruction, vocational 
rehabilitation and/or social and legal services. For many patients, a continuing care approach provides the best results, with treatment intensity 
varying according to a person’s changing needs.

 9. Many drug-addicted individuals also have other mental disorders. Because drug abuse and addiction—both of which are mental disorders—
often co-occur with other mental illnesses, patients presenting with one condition should be assessed for the other(s). And when these problems 
co-occur, treatment should address both (or all), including the use of medications as appropriate.

 10. Medically assisted detoxification is only the first stage of addiction treatment and by itself does little to change long-term drug abuse. Although 
medically assisted detoxification can safely manage the acute physical symptoms of withdrawal, detoxification alone is rarely sufficient to help 
addicted individuals achieve long-term abstinence. Thus, patients should be encouraged to continue drug treatment following detoxification.

 11. Treatment does not need to be voluntary to be effective. Sanctions or enticements from family, employment settings, and/or the criminal justice 
system can significantly increase treatment entry, retention rates, and the ultimate success of drug treatment interventions.

 12. Drug use during treatment must be monitored continuously, as lapses during treatment do occur. Knowing their drug use is being monitored can 
be a powerful incentive for patients and can help them withstand urges to use drugs. Monitoring also provides an early indication of a return to 
drug use, signaling a possible need to adjust an individual’s treatment plan to better meet his or her needs.

 13. Treatment programs should assess patients for the presence of HIV/AIDS, hepatitis B and C, tuberculosis, and other infectious diseases, as well as 
provide targeted risk-reduction counseling to help patients modify or change behaviors that place them at risk of contracting or spreading infec-
tious diseases. Targeted counseling specifically focused on reducing infectious disease risk can help patients further reduce or avoid substance-
related and other high-risk behaviors. Treatment providers should encourage and support HIV screening and inform patients that highly active 
antiretroviral therapy (HAART) has proven effective in combating HIV, including among drug-abusing populations.

TABLE 61.1 Principles of Drug Addiction Treatment

HAART, highly active antiretroviral therapy. 
Source: Adapted from National Institute on Drug Abuse (2012).
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Smoking

About 20% of men and slightly fewer women smoke. One 
in five deaths is related to cigarette smoking, with almost 
50,000 deaths related to second-hand smoke exposure. 
Smoking in general is on the decline in the United States, 
but it remains the primary unhealthy type of behavior. For 
every death from tobacco use, approximately 20 other peo-
ple suffer serious medical problems from smoking (CDC, 
2013b). The impact of electronic cigarette smoking on 
health is being studied with little information available on 
how it relates to standard tobacco products.

Other Drug Misuse

Improper use of prescription and or illegal drugs is a critical 
health concern. The total scope of the problem will probably 
never be understood because of underreporting of problems 
related to the illegal nature of the problem. Opioid abuse 
costs, for example, are approximately $60 billion with 
45% related to workplace costs (loss of productivity), 45% 
related to health care costs (treatment), and 10% related 
to criminal justice costs (CDC, 2013c). These costs do not 

estimate the loss of human potential as it impacts the health 
of individuals, families, and communities.

Un- and Under-Regulated Pain Management 
Services

Drug addiction for many has its roots in un- and under-reg-
ulated pain management services and practices. Poorly con-
trolled pain, or pain management by under- or unqualified 
personnel, adds to the availability of pain relief drugs that 
are easily part of the addiction equation. The role of all pri-
mary care providers in the treatment of pain, and monitoring 
the response and efficacy of treatments for pain is needed 
(National Institute on Drug Abuse, 2012; Oliver et al., 2012).

Commonly Abused Nonprescribed and 
Prescribed Drugs

Drugs that are abused are either nonprescribed, or prescribed 
for a specific use other than recreation, or the desired use of 
the abuser. Table 61.2 represents some commonly abused 
drugs, and Table 61.3 presents drugs abused for reasons 
other than the original prescription.

CATEGORY AND NAME EXAMPLES OF COMMERCIAL AND STREET NAMES DEA SCHEDULE HOW ADMINISTEREDa

Tobacco

nicotine Found in cigarettes, cigars, bidis, and smokeless tobacco 
(snuff, spit tobacco, chew)

not scheduled Smoked, snorted, chewed

Acute effects—Increased blood pressure and heart rate.
Health risks—Chronic lung disease; cardiovascular disease; stroke; cancers of the mouth, pharynx, larynx, esophagus, stomach, pancreas, cervix, 

kidney, bladder, and acute myeloid leukemia; adverse pregnancy outcomes; addiction.

Alcohol

Alcohol (ethyl alcohol) Found in liquor, beer, and wine not scheduled Swallowed

Acute effects—In low doses, euphoria, mild stimulation, relaxation, lowered inhibitions; in higher doses, drowsiness, slurred speech, nausea, emo-
tional volatility, loss of coordination, visual distortions, impaired memory, sexual dysfunction, loss of consciousness.

Health risks—Increased risk of injuries, violence, fetal damage (in pregnant women); depression; neurologic deficits; hypertension; liver and heart 
disease; addiction; fatal overdose.

Cannabinoids

Marijuana Blunt, dope, ganja, grass, herb, joint, bud, Mary Jane, pot, 
reefer, green, trees, smoke, sinsemilla, skunk, weed

I Smoked, swallowed

Hashish Boom, gangster, hash, hash oil, hemp I Smoked, swallowed

Acute effects—Euphoria; relaxation; slowed reaction time; distorted sensory perception; impaired balance and coordination; increased heart rate and 
appetite; impaired learning, memory; anxiety; panic attacks; psychosis.

Health risks—Cough, frequent respiratory infections; possible mental health decline; addiction.

Opioids

Heroin Diacetylmorphine: smack, horse, brown sugar, dope, H, 
junk, skag, skunk, white horse, China white; cheese (with 
OTC cold medicine and antihistamine)

I Injected, smoked, snorted

Opium Laudanum, paregoric: big O, black stuff, block, gum, hop II, III, V Swallowed, smoked

TABLE 61.2 Commonly Abused Drugs Chart

(continued )
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CATEGORY AND NAME EXAMPLES OF COMMERCIAL AND STREET NAMES DEA SCHEDULE HOW ADMINISTEREDa

Acute effects—Euphoria; drowsiness; impaired coordination; dizziness; confusion; nausea; sedation; feeling of heaviness in the body; slowed or 
arrested breathing.

Health risks—Constipation; endocarditis; hepatitis; HIV; addiction; fatal overdose.

Stimulants

Cocaine Cocaine hydrochloride: blow, bump, C, candy, Charlie, coke, 
crack, flake, rock, snow, toot

II Snorted, smoked, injected

Amphetamine Biphetamine, Dexedrine: bennies, black beauties, crosses, 
hearts, LA turnaround, speed, truck drivers, uppers

II Swallowed, snorted, smoked, 
injected

Methamphetamine Desoxyn: meth, ice, crank, chalk, crystal, fire, glass, go fast, 
speed

II Swallowed, snorted, smoked, 
injected

Acute effects—Increased heart rate, blood pressure, body temperature, metabolism; feelings of exhilaration; increased energy, mental alertness; 
tremors; reduced appetite; irritability; anxiety; panic; paranoia; violent behavior; psychosis.

Health risks—Weight loss, insomnia; cardiac or cardiovascular complications; stroke; seizures; addiction.
Also, for cocaine—nasal damage from snorting.
Also, for methamphetamine—Severe dental problems.

Club Drugs

MDMA (methylene-
dioxy-methamph-
etamine)

Ecstasy, Adam, clarity, Eve, lover’s speed, peace, uppers I Swallowed, snorted, injected

Flunitrazepamb Rohypnol: forget-me pill, Mexican Valium, R2, roach, Roche, 
roofies, roofinol, rope, rophies

IV Swallowed, snorted

GHBb Gamma-hydroxybutyrate: G, Georgia home boy, grievous 
bodily harm, liquid ecstasy, soap, scoop, goop, liquid X

I Swallowed

Acute effects, for MDMA—Mild hallucinogenic effects; increased tactile sensitivity; empathic feelings; lowered inhibition; anxiety; chills; sweating; 
teeth clenching; muscle cramping.

Also, for flunitrazepam—Sedation; muscle relaxation; confusion; memory loss; dizziness; impaired coordination.
Also, for GHB—Drowsiness; nausea; headache; disorientation; loss of coordination; memory loss.
Health risks, for MDMA—Sleep disturbances; depression; impaired memory; hyperthermia; addiction.
Also, for Flunitrazepam—Addiction.
Also, for GHB—Unconsciousness; seizures; coma.

Dissociative Drugs

Ketamine Ketalar SV: cat Valium, K, Special K, vitamin K III Injected, snorted, smoked

PCP and analogs Phencyclidine: angel dust, boat, hog, love boat, peace pill I, II Swallowed, smoked, injected

Salvia divinorum Salvia, Shepherdess’s Herb, Maria Pastora, magic mint, Sally-D not scheduled Chewed, swallowed, smoked

Dextromethorphan 
(DXM)

Found in some cough and cold medications: Robotripping, 
Robo, Triple C

not scheduled Swallowed

Acute effects—Feelings of being separate from one’s body and environment; impaired motor function.
Also, for ketamine—Analgesia; impaired memory; delirium; respiratory depression and arrest; death.
Also, for PCP and analogs—Analgesia; psychosis; aggression; violence; slurred speech; loss of coordination; hallucinations.
Also, for DXM—Euphoria; slurred speech; confusion; dizziness; distorted visual perceptions.
Health risks—Anxiety; tremors; numbness; memory loss; nausea.

Hallucinogens

LSD Lysergic acid diethylamide: acid, blotter, cubes, microdot 
yellow sunshine, blue heaven

I Swallowed, absorbed through 
mouth tissues

Mescaline Buttons, cactus, mesc, peyote I Swallowed, smoked

Psilocybin Magic mushrooms, purple passion, shrooms, little smoke I Swallowed

(continued )

TABLE 61.2 Commonly Abused Drugs Chart (continued)
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CATEGORY AND NAME EXAMPLES OF COMMERCIAL AND STREET NAMES DEA SCHEDULE HOW ADMINISTEREDa

Acute effects—Altered states of perception and feeling; hallucinations; nausea.
Also, for LSD—Increased body temperature, heart rate, blood pressure; loss of appetite; sweating; sleeplessness; numbness, dizziness, weakness, 

tremors; impulsive behavior; rapid shifts in emotion.
Also, for Mescaline—Increased body temperature, heart rate, blood pressure; loss of appetite; sweating; sleeplessness; numbness, dizziness, weak-

ness, tremors; impulsive behavior; rapid shifts in emotion.
Also, for Psilocybin—nervousness; paranoia; panic.
Health risks, for LSD—Flashbacks, hallucinogen persisting perception disorder.

Other Compounds

Anabolic steroids Anadrol, Oxandrin, Durabolin, Depo-Testosterone, 
Equipoise: roids, juice, gym candy, pumpers

III Injected, swallowed, applied 
to skin.

Inhalants Solvents (paint thinners, gasoline, glues); gases (butane, 
propane, aerosol propellants, nitrous oxide); nitrites 
(isoamyl, isobutyl, cyclohexyl): laughing gas, poppers, 
snappers, whippets

not scheduled Inhaled through nose or 
mouth.

Acute effects, for anabolic steroids—no intoxication effects.
Also, for inhalants (varies by chemical)—Stimulation; loss of inhibition; headache; nausea or vomiting; slurred speech; loss of motor coordination; 

wheezing.
Health risks, for anabolic steroids—Hypertension; blood clotting and cholesterol changes; liver cysts; hostility and aggression; acne; in adolescents—

premature stoppage of growth; in males—prostate cancer, reduced sperm production, shrunken testicles, breast enlargement; in females—men-
strual irregularities, development of beard and other masculine characteristics.

Also, for inhalants—Cramps; muscle weakness; depression; memory impairment; damage to cardiovascular.

DEA, Drug Enforcement Administration; OTC, over the counter.
aSome of the health risks are directly related to the route of drug administration. For example, injection drug use can increase the risk of infection through 
needle contamination with staphylococci, HIV, hepatitis, and other organisms.
bAssociated with sexual assaults.
Source: National Institute on Drug Abuse (2011). Retrieved from www.drugabuse.gov/drugs-abuse/commonly-abused-drugs/commonly-abused-drugs-chart

(continued )

NAME EXAMPLES OF COMMERCIAL AND STREET NAMES DEA SCHEDULE HOW ADMINISTEREDa

Depressants

Barbiturates Amytal, Nembutal, Seconal, Phenobarbital; barbs, reds, red 
birds, phennies, tooies, yellows, yellow jackets

II, III, V Injected, swallowed

Benzodiazepines Ativan, Halcion, Librium, Valium, Xanax; candy, downers, 
sleeping pills, tranks

IV Swallowed

Sleep medications Ambien (zolpidem), Sonata (zaleplon), Lunesta (eszopiclone); 
forget-me pill, Mexican Valium, R2, Roche, roofies, roof-
inol, rope, rophies

IV Swallowed, snorted

Intoxication effects—Sedation/drowsiness, reduced anxiety, feelings of well-being, lowered inhibitions, slurred speech, poor concentration, confu-
sion, dizziness, impaired coordination and memory.

Potential health consequences—Lowered blood pressure, slowed breathing, tolerance, withdrawal, addiction; increased risk of respiratory distress 
and death when combined with alcohol.

Also, for barbiturates—Euphoria, unusual excitement, fever, irritability/life-threatening withdrawal in chronic users.

Opioids and Morphine Derivativesb

Codeine Empirin with Codeine, Fiorinal with Codeine, Robitussin A-C, 
Tylenol with Codeine; Captain Cody, Cody, schoolboy (with 
glutethimide: doors and fours, loads, pancakes and syrup)

II, III, V Injected, swallowed

Morphine Roxanol, Duramorph; M, Miss Emma, monkey, white stuff II, III Injected, swallowed, smoked

Methadone Methadose, Dolophine; fizzies, amidone, (with MDMA: 
chocolate chip cookies)

II Swallowed, injected

TABLE 61.3 Commonly Abused Prescription Drugs Chart

TABLE 61.2 Commonly Abused Drugs Chart (continued)
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 n HISTORY AND PHYSICAL EXAMINATION

Screening for alcohol and other drug abuse is a sensitive part 
of the history and physical examination. An interpersonal 
relationship between the patient and the provider needs to 
be established before the provider can expect such questions 
to be answered in a thorough and honest manner. Some pro-
viders ask patients if they have experienced recent trauma 
(physical or emotional) as a way to elicit problem-drinking 
behavior. Many accidents are alcohol or other drug related, 

and the provider needs to screen for alcohol or other drug 
use when accidental or suspicious trauma occurs.

Questionnaire Assessments

Numerous questionnaires have been designed to identify 
substance abuse disorders. However, in the absence of a 
trusting patient–provider relationship, patients may harbor 
the truth when answering these highly personal questions; 
a “no” response may be meaningless. Providers must assess 
the impact of using these questions on their relationship with 

NAME EXAMPLES OF COMMERCIAL AND STREET NAMES DEA SCHEDULE HOW ADMINISTEREDa

Fentanyl and analogs Actiq, Duragesic, Sublimaze; Apache, China girl, China white, 
dance fever, friend, goodfella, jackpot, murder 8, TnT, 
Tango and Cash

II Injected, smoked, snorted

Other opioid pain 
relievers: Oxycodone 
HCL, Hydrocodone 
Bitartrate 
Hydromorphone, 
Oxymorphone, 
Meperidine, 
Propoxyphene

Tylox, Oxycontin, Percodan, Percocet: Oxy, O.C., oxycotton, 
oxycet, hillbilly heroin, percs Vicodin, Lortab, Lorcet; Vike, 
Watson-387 Dilaudid; juice, smack, D, footballs, dillies 
Opana, Numporphan, Numorphone; biscuits, blue heaven, 
blues, Mrs. O, octagons, stop signs, O bomb Demerol, 
meperidine hydrochloride; demmies, pain killer Darvon, 
Darvocet

II, III, V Chewed, swallowed, snorted, 
injected, suppositories

Intoxication effects—Pain relief, euphoria, drowsiness, sedation, weakness, dizziness, nausea, impaired coordination, confusion, dry mouth, itching, 
sweating, clammy skin, constipation.

Potential health consequences—slowed or arrested breathing, lowered pulse and blood pressure, tolerance, addiction, unconsciousness, coma, 
death; risk of death increased when combined with alcohol or other CnS depressants.

Also for fentanyl—80 to 100 times more potent analgesic than morphine.
Also for oxycodone—muscle relaxation/twice as potent analgesic as morphine; high abuse potential.
Also for codeine—less analgesia, sedation, and respiratory depression than morphine.
Also for methadone—used to treat opioid addiction and pain; significant overdose risk when used improperly.

Stimulants

Amphetamines Biphetamine, Dexedrine, Adderall; bennies, black beauties, 
crosses, hearts, LA turnaround, speed, truck drivers, uppers

II Injected, swallowed, smoked, 
snorted

Methylphenidate Concerta, Ritalin; JIF, MPH, R-ball, Skippy, the smart drug, 
vitamin R

II Injected, swallowed, snorted

Intoxication effects—Feelings of exhilaration, increased energy, mental alertness
Potential health consequences—increased heart rate, blood pressure, and metabolism, reduced appetite, weight loss, nervousness, insomnia, 

seizures, heart attack, stroke
Also, for amphetamines—rapid breathing, tremor, loss of coordination, irritability, anxiousness, restlessness/delirium, panic, paranoia, hallucinations, 

impulsive behavior, aggressiveness, tolerance, addiction
Also, for methylphenidate—increase or decrease in blood pressure, digestive problems, loss of appetite, weight loss

Other Compounds

Dextromethorphan 
(DXM)

Found in some cough and cold medicines; Robotripping, 
Robo, Triple C

not scheduled Swallowed

Intoxication effects—Euphoria, slurred speech
Potential health consequences—Increased heart rate and blood pressure, dizziness, nausea, vomiting, confusion, paranoia, distorted visual percep-

tions, impaired motor function

DEA, Drug Enforcement Administration.
aSome of the health risks are directly related to the route of drug administration. For example, injection drug use can increase the risk of infection through 
needle contamination with staphylococci, HIV, hepatitis, and other organisms.
bTaking drugs by injection can increase the risk of infection through needle contamination with staphylococci, HIV, hepatitis, and other organisms. Injection is a 
more common practice for opioids, but risks apply to any medication taken by injection.
Source: National Institute on Drug Abuse (2011). Retrieved from www.drugabuse.gov/drugs-abuse/commonly-abused-drugs/commonly-abused-prescription-drugs-chart

TABLE 61.3 Commonly Abused Prescription Drugs Chart (continued)
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patients. The most important concept to apply to the use of 
questionnaires, when they are used, is that a “yes” answer to 
any question requires further assessment of actual or poten-
tial problems related to drug u se. The Alcoho  l Use Disord ers 
Identifi cation Test (AUDIT)   is based on a large multinational 
sample, and attempts to differentiate between harmful alco-
ho  l use, dependence symptoms, and hazardous alcoho  l use 
(Babor ,   Higgin  s-Biddle, Saunde rs, & Montei  ro, 2001).

Diagnostic Criteria—Mental  Health  Criteria

The APA, in the Diagno   stic and Statis tical Manual of Mental  
Disord ers, 5th Edition (DSM-5)   , identifi es substa nce-related 
and addictive disord ers (related to intoxication and with-
drawal) in the following categories:

 n Alcoho l-related disorders
 n Caffei ne-related disorders
 n Cannab is-related disorders
 n Halluc inogen-related disorders
 n Inhala nt-related disorders
 n Opioid  -related disorders
 n Sedative, hypnotic, or anxiol  ytic-related disorders
 n Stimul ant-related disorders
 n Tobacc o-related disorders
 n Other (or unknown) substa nce-related disorder

These disord ers are examined using various criteria that 
relate to impaired control (of behavior), social impairment, 
risky use, and the pharmacological criteria of tolerance and 
withdrawal, not related to properly prescribed medications. 
Substa   nce abuse disord ers include symptoms of compulsive, 
drug-s eeking behavior (APA, 2013,  pp. 483–484).

Diagnostic Criteria—Labora tory and Other 
 Criteria

Toxicology screens do not differentiate between occasional use 
and dependence. The presence of a drug in the body suggests the 
need for the provid er to explore the impact of alcoho l and drug 
u se on the patient and family. For many patients, the impact of 
alcoho l and other drugs on behavior and relationships defi nes 
the level of abuse. Events such as being arrested for driving 
while intoxicated are indicative of an alcoho  l-related problem 
that the provid er must continue to explore. The presence of 
alcoho l and other drugs in the body require follow -up assess-
ment as to the context of use, tolerance, and potential with-
drawal (Natio n al Institute on Alcoho  l Abuse and Alcoho lism, 
2005; Nation al Institute on Drug A buse, 2012).

Electrocardiograms and X-Rays  

Electrocardiograms can reveal cardiac ischemic changes 
and x-rays   and echocardiograms can reveal cardio my-
opathy in patients abusing alcoho l or cocaine. However, 
old x-rays   and electrocardiograms may be diffi cult to 
obtain, if the patient uses multiple health  care f acilities. 
Electronic medical records are, however, often available 
in the clusters of institutions that have merged for eco-
nomic stability, making follow -up more effi cient.

 n TREATM ENT OPTIONS, EXPECT ED 
OUTCOMES, AND CO  MPREHENSIVE 
MANAGEMENT

Substa   nce abuse is a chroni c, contex t-dependent disor-
d er that requires long-t erm treatm ent and support (APA, 
2013). Patients, primar y care p roviders, substa   nce abuse 
counselors, and recovery sponsors all should participate 
in the recovery plan. Plans for recovery may include 
12-ste p programs, pharmacotherapy, addiction treat-
m ent, psychi atric hospitalization, or supervised detoxifi -
cation. A combination of strategies may be most helpful 
at various stages of recovery.

Much attention is focused on the inadequacies of 
treatm ent facilities for substa   nce abuse; less attention is 
given to the need for earlier intervention. The emphasis 
on treating advanced physical and psychi atric conditions 
seems misplaced because some of these conditions may 
have been prevented, or better managed.

It is important to assess the patient’s motivation to 
stop or change patterns of substa  nce abuse. Factors  that 
infl uence motivation may include the patient, the support 
network of family and friends, and the patient’s living 
conditions. Growing attention is being given to early and 
structured “brief interventions” with patients who are 
misusing alcoho l and other drugs (Jonas   et al., 2012a; 
2012b). The role of all providers in screen ing, brief  inter-
vention, and referr al are encouraging patients to rec-
ognize their addiction and take responsibility for their 
choices earlier (Strobb   e & Broyle s, 2013).

Assert ive community treatm ent (ACT) i  s capturing 
more persons in need of support on the path to recovery 
(Salyer   s et al., 2013). A more intense focus on treatm ent 
goals and ongoing assessment of the ongoing recov-
ery process, including relapse preven tion, places more 
responsibility on the patient for active participation in the 
process of recovery.

Pharmacotherapy

Medications for alcoho l dependence and opioid  dependence 
are listed next, and often provided as part of the established 
medica  tion-assisted treatm ent (MAT) p  lan. The physi-
ological and psycho -socioeconomic benefi  ts of the MAT 
ap  proach are presented in Figure s 61.1 and 61.2.

Speci mens for legal evidence or criminal charges 
should be collected with a witness present. Every 
institution should have a procedure stating how 
specim ens that may be used in such situations are 
collected, stored, and transferred to the police or 
proper authority.

 C L I N I C A L  W A R N I N G :!
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Medications for alcoho l dependence, often monitored 
by primar y care p roviders, are:

 n Naltre xone (ReVia®   , Vivitro  l®   , Depade®   )  
 n Disulfi ra m (Antabuse®     )
 n Acamprosat e Calcium (Campral®   )

  Medications for opioid depe ndence, often monitored by 
primary car e provid ers and specialists, include:

 n Methadone
 n Buprenorphi ne (Suboxone®    a  nd Subutex®   )
 n N  altrexone

 n CONCEPTS CENTRAL TO UNDERSTANDING 
SUBSTANCE ABUS   E

Abstinence Versus Risk Reduction 

Many primary care p roviders  see the ultimate goal of inter-
vention as abstinence from all drugs, but for some patients 
this approach seems neither practical nor possible. Because 
of the nature of addiction and relapse, total abstinence is 
unrealistic for many users. Users should have their “non-
use” and “commitment to change” behaviors rewarded, as 
well as receiving support and concrete relapse-manage ment 
strategies. Risk-reduction  activities may be a step toward 
drug abstinence.

Risk-reduction  includes having patients place them-
selves in a position not to harm themselves or others. For 

instance, injection drug users should use condoms and 
clean needles to decrease the spread of HIV and other   sexu-
ally transmitted and blood-borne, or communicable (TB) 
diseases.   Controlling drug use is al so necessary so adults 
can participate in the proper care of childr en and o ther 
dependen ts.

Abstinence and risk-reduction  approaches both are tem-
pered by relapse. Relapse begins well before the resumption 
of drug use. Sign s of a pending relapse include:

 n Decreased attendance in group support activities 
(Alcoholics Anonymous [AA] meetings o r therapy)

 n Decreased communication with peers in recovery (in 
person or by phone/texts)

 n Increased physical isolation from others
 n Increased trivialization of the consequences of resum-
ing active drug/substance use

Victimization and Violence

Peopl e who are victimized are often more likely to abuse 
substances, and have more diffi culty entering and remain-
ing in the recovery process. It appears that many sub-
stance abusers have feelings of an ger or psychological 
unrest. A sense of victimization and violence may h ave 
introduced the patient to substance use,  and the resulting 
addiction may keep the patient exposed to these variables. 
The patient is more vulnerable to  a myriad of phys i-
cal and emotional problems (deChesnay & An   derson, 
2008 ).
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Life Experiences

For some patients, there is a connection among loss, trou-
bled family relationships, and substance abuse. Patients may 
abuse drugs to avoid confrontations or problems in their 
families, or at times of personal loss (e.g., a recent death or 
a death anniversary, holidays, loss of friends, income, or 
opportunity). Some patients are drug free until an event of 
benefit or success occurs. They are at risk for returning to 
drug use when “all is well.”

The treatment of family problems and feelings of loss 
often requires a family therapy or support group approach. 
All people involved in the family problem or loss or success 
may need to be involved in the process. One challenge with 
this approach is that drug abusers often have alienated their 
family members and friends by their behavior. A therapeutic 
community or recovery support group may be effective once 
detoxification and recovery has begun.

Parental Role Modeling and Peer Pressure

Children whose parents were alcohol or drug abusers 
may be influenced to use as well. The social behavior of 
some substance users may promote their segregation from 
the social mainstream, which often reinforces their isola-
tion and drug-using behavior. Culturally, many people are 
exposed to alcohol during family celebrations and religious 
ceremonies. The provider should ascertain how the patient 
and family members distinguish use from abuse. Children of 
parents who abuse drugs or alcohol are not likely to listen 
if the parents urge them to abstain. The primary care pro-
vider must avoid thinking in stereotypes, because drug use is 
found in all socioeconomic and cultural groups.

Emerging Drug Experiences

It is nearly impossible to understand the impact of new 
drugs, and synthetic agents being used to improve the per-
ception of “safe” recreational drug use. Some patients are 
focused on new substances because of thoughts that they 
could “handle” a new drug or substance differently. Use 
of bath-salts, a newer recreational drug, is reported to pro-
mote behavior that is psychotic in nature. Bath-salts con-
tain one or more synthetic chemicals related to cathinone, 
an amphetamine-like stimulant found naturally in the khat 
plant (National Institute on Drug Abuse, 2013).

Dual Psychiatric Diagnoses

Many drug users/abusers have concurrent, severe psychiat-
ric problems. Increased depression and suicide risk may be 
a result of long-term drug use or may be exacerbated by the 
social situations in which users find themselves (e.g., home-
less, unemployed). Although the number who seek medical 
or psychiatric treatment is unknown, many dual diagnoses 
are made in patients who receive care. Addiction is often 
paired with depression, anxiety, personality disorders, 

somatoform disorders, eating disorders, attention deficit 
hyperactivity disorder, and psychotic disorders (SAMHSA, 
2012b). Mental health services are critical in substance 
abuse treatment. The key to success is to develop services 
with clear linkages among various providers. Many refer-
rals are generated between primary care providers and spe-
cialists for detecting new problems as well as working with 
chronic problems with dual diagnoses.

Elderly Patients

As the population ages, more attention is paid to substance 
abuse among the elderly. Some older people see multiple 
primary care providers and thereby may have access to 
more prescription drugs. Chronic pain and other com-
plaints can be controlled by various drug regimens. One of 
the best ways to decrease the misuse of prescription drugs 
in the elderly is to have providers communicate their plans 
of care to one another whenever possible. Patients should 
bring all medication bottles to each visit so that overuse or 
underuse can be assessed.

Using one pharmacy may help because of the tracking 
mechanisms for drug refills. This system can also help moni-
tor for the potential side effects of multiple drug regimens. 
This system also allows patients to develop a relationship 
with a clinical pharmacologist, adding this resource to their 
network of support.

Late-onset alcohol abuse may be triggered by loneliness, 
social isolation, pain, or change in routine. An assessment 
of the patient’s social setting and activities may warn of 
alcohol abuse problems and can help identify related issues 
such as neglect by the family. Taking time to assess older 
persons carefully is necessary, because many are losing their 
peer support network because of death, and they may live 
far from their children.

Peers and adult children of the older patient may not 
be able to assist with monitoring for substance abuse. 
Some children are preoccupied with raising their own 
children or managing their careers. Early signs of alcohol 
abuse may mimic some of the natural signs of aging, such 
as changes in memory and gait, and may be missed by 
family members or friends who see the older person less 
frequently.

Life Skills

Some people who misuse substances have poor life skills 
related to lack of employment and poor education. Job 
counseling may be necessary for former substance users 
seeking reentry to the job market. A stable job can improve 
interpersonal relationships and housing possibilities and 
may spur the worker to seek additional education. Literacy 
is needed for successful education and employment: Low 
literacy levels increase frustration and stress and decrease 
self-esteem and coping skills. The combination of these may 
encourage the patient to return to drug use as an escape 
from a no-win situation.
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Improving life skills is difficult with this population 
because many abusers are homeless or are mistrusted by 
society if they are engaged in illegal actions to obtain drugs. 
Often these patients have no “safety net” or resources for 
support. Reestablishing life skills is the goal of therapeu-
tic communities and is used to support recovery and avoid 
relapse.

Communicable and Infectious Diseases

Substance abusers may be less concerned about illness and 
its prevention because of their drug use. The focus on the 
substance preoccupies the user; therefore, contact with the 
health care system may occur only with an overdose, a seri-
ous medical problem, or an injury. The exact prevalence of 
tuberculosis and HIV infection, especially among homeless 
substance users, is difficult to quantify but is of critical con-
cern. Prostitution by males and females for drug money is 
not uncommon during periods of use and relapse. Condoms 
and supplies to clean drug paraphernalia may be unavail-
able. Screening for other sexually transmitted diseases may 
not be done.

Poor diet is a concern in abusers. Eating may become an 
afterthought, especially if there is not enough money to buy 
both drugs and food. Drug use may also affect the appetite, 
making eating less pleasant. The long-term alcohol abuser 
may have deficiencies of thiamine, folate, and vitamin B12 
because of the empty calories of alcohol.

Lack of immunizations poses additional problems. 
Substance abusers may not have had yearly flu vaccines, 
pneumococcal vaccine, or hepatitis vaccinations. They may 
not seek reimmunization when it is needed. Although the 
resurgence of childhood communicable diseases has not 
been studied in this population, it poses a serious potential 
public health concern, second only to HIV, tuberculosis, 
and hepatitis.

Care of Children and Other Dependents

Many substance abusers retain custody of their children, 
even when they are unable to care for them. Substance 
abuse is a family issue. A history of child protection and 
court intervention may be difficult to construct. Minors 
may be cared for by various relatives for any length of time, 
making it difficult to prove parental neglect. Follow-up of 
the health care needs of children is important for their 
safety. Children may also be used to support drug use 
patterns. They may be placed in harm’s way if they are 
used as decoys to buy or deliver drugs. If they are placed 
in foster care, they may act out their frustration or anger 
with the parent by continuing to be involved in drug use or 
trafficking.

Parents or other family members of the person using and 
abusing substances may be physically, emotionally, or finan-
cially dependent on them. Adult protective services may 
need to be contacted to protect the health and well-being of 
adults dependent on the person using/abusing drugs.

Self-Care for the Provider

Caring for patients with substance abuse problems is stress-
ful for providers. These patients may have many more needs 
than the provider can meet, and the provider may feel resent-
ful or overwhelmed. Compassion fatigue is experienced by 
providers working with this population. Patient-centered 
care suggests that providers may need support to provide 
effective care for specific patients as well as the general cate-
gory of substance abusers. The primary care providers need 
to continuously monitor their own use of alcohol and other 
drugs to maintain their level of self-care.

 n TEACHING AND SELF-CARE

At each level of treatment, the primary care provider 
should counsel the patient about healthy behaviors. The 
motivation of patients and their support systems is a key 
factor in working toward such behaviors, which may 
involve abstinence from some or all substances or the mod-
erate use of legal substances. Monitoring for drug relapse 
in the patient needs continuous and ongoing support by 
the provider.

 n COMMUNITY RESOURCES

 n Al-Anon Family Groups; website: www.al-anon.ala-
teen.org. Provides strength and hope for friends and 
families of problem drinkers with publications and 
local/international/electronic meetings of mutual sup-
port from peers.

 n AA World Services, Inc., 475 Riverside Dr., #11, 
New York, NY 10115; 212-870-3400, www 
.aa.org. Provides literature, activities, meetings; the 
only requirement for membership is a desire to stop 
drinking.

 n Center for Alcohol and Addiction Studies, Brown 
University, Box G-S121-5, Providence, RI, 02912; 
401-863-6600, fax: 401-863-6697; www.caas 
.brown.edu. Provides and conducts training, research, 
and education related to alcohol and other drug 
addictions.

 n The Century Council, 2345 Crystal Drive, Suite 710, 
Arlington, VA, 22202; 202-637-0077, fax: 202-637-
0079; www.centurycouncil.org. Provides educational 
materials to fight drunk driving and underage drink-
ing, by a collective of alcohol distillers.

 n Hazelden. 800-257-7810; www.hazelden.org. Provides 
a wide selection of educational materials, as well as out-
patient and residential treatment programs.

 n Pride Institute, 800-547-7433; www.pride-institute.
com. Provides mental health, sexual health, and 
chemical dependency services to the lesbian, gay, 
bisexual, transgendered, queer (LGBTQ) questioning 
community.

http://www.al-anon.alateen.org
http://www.caas.brown.edu.
http://www.centurycouncil.org
http://www.hazelden.org
http://www.pride-institute.com
http://www.al-anon.alateen.org
http://www.aa.org
http://www.aa.org
http://www.caas.brown.edu.
http://www.pride-institute.com
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 n Substance Abuse and Mental Health Services 
Administration (SAMHSA); 877-SAMHSA-7; 
Suicide Prevention Lifeline: 800-273-TALK (8255); 
24/7 Treatment Referral Line: 800-662-HELP 
(4357). Provides educational and statistical informa-
tion related to the mission to improve the quality and 
availability of prevention, treatment, and rehabilita-
tion services for persons with substance abuse and 
mental illness.

 n National Clearinghouse on Alcohol and Drug 
Information. 800-729-6686, fax: 301-468-6433; 
www.health.org. Provides multilingual information 
about substance abuse prevention and treatment (a 
service of SAMHSA).

 n Gamblers Anonymous International Service Office. 
626-960-3500, fax: 626-960-3501; gamblersanony-
mous.org

 n Narcotics Anonymous (NA) World Services. 818-
773-9999, fax: 818-700-0700; www.na.org

 n SUMMARY

Substance abuse is a complicated problem for the primary 
care provider. A strong interpersonal relationship is help-
ful in obtaining a complete picture of the patient and the 
possible solutions to his or her physical, emotional, familial, 
and financial problems. Specialists in substance abuse should 
be contacted “more often than not.” Referral to a specialist 
for comanagement ensures that the patient will receive com-
prehensive care, and minimizes the chance of poor patient 
outcomes.
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The primary care provider working in a primary care 
(or family practice) setting has unique opportunities to 
visualize his or her clients’ health from a holistic point 
of view. That view may include health and safety issues 
that are affected by violence, abuse, and neglect within 
the home, community, and place of employment. Primary 
care providers may observe injuries, symptoms of stress, 
and signs of neglect. As a result, they have an opportunity 
to assist the individual to obtain specialized evaluation, 
treatment, and support to reduce the risk of subsequent 
violence and its effects. This may include referral for 
treatment of addiction, anger management, posttrau-
matic stress disorder (PTSD) and other mental illnesses, 
or evaluation of neurological disorders that may fi rst be 
detected as a result of personality change and decreased 
impulse control. They may also be able to provide educa-
tion related to community resources to assist the individ-
ual and family to obtain the support they require in order 
to cope with issues of abuse within the family, school, 
and community.

 n DEFINITION OF VIOLENCE

The Centers for Disease Control and Prevention (CDC) 
defi nes violence as the intentional use of force, or threat 
of force, that has a high likelihood of injury, death, 
psychological harm, or neglect. Inherent in this defi ni-
tion is the fact that the perpetrator does not need to 
have an understanding of the risk of injury to the other 
person in order for a behavior or act to be defi ned as 
violence. Behaviors that are included in the CDC’s defi -
nition are intended to be potentially harmful physical 
acts of all kinds: threats or intimidation, bullying, non-
consensual sex whether it is with an intimate partner or 
not, child abuse or neglect, elder abuse or neglect, and 
self-harm (suicide and self-mutilation; CDC, April 14, 
2013).

Prevalence

The prevalence rate of violence in society seems to vary 
depending on the type of violence being reported, the time 
frame being considered, and the location or community 
that is being examined. Overall, approximately 5.4% of the 
adult U.S. population was found to be a victim of a violent 
act of any sort during a 12-month period (Simon, Kresnow, 
& Bossarte, 2008). Intimate partner abuse (IPA) is reported 
to occur within 1.9% to as many as 70% of relationships 
in the United States, depending on geographical loca-
tion (Alhabib, Nur, & Jones, 2010), and 42% of women 
surveyed have indicated a lifetime history of IPA (Rivara 
et al., 2009). Studies of child abuse identifi ed a wide range 
of lifetime prevalence rates, from 18% to 67% of children 
(Jouriles, McDonald, Slep, Heyman, & Garrido, 2008).

Intimate partner violence (IPV) can take the form of 
psychological abuse, physical assault, or both. The major-
ity of victims of IPV experience both assault and psy-
chological abuse (65.6%). A small percentage of victims 
(approximately 10%) only experience assault, and 24% 
only experience psychological abuse (Coker et al., 2007). 
The victim of IPV is not always a woman. In a national 
study of adults between the ages of 18 and 24 years, it was 
found that 24% of male–female relationships experienced 
violence and 49.7% of those relationships displayed recip-
rocal violence, meaning that there was a history of assault 
perpetrated by each partner. Women were identifi ed as 
perpetrators in more than 70% of the episodes, but men 
were more likely to be the ones to infl ict injury. Of the men 
surveyed, alcohol abuse was found to be correlated with 
victimization (Whitaker, Haileyesus, Swahn, & Saltzman, 
2007). Dating violence follows a similar pattern. As much 
as 64.7% of females and 61.7% of males between the ages 
of 13 and 19 years report victimization within dating rela-
tionships. This includes excessively controlling behavior 
and insults, as well as pressured sex, threats of injury, and 
physical assault (Bonomi et al., 2012). In addition, men in 
same-sex intimate relationships are believed to be at greater 
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(2) individuals with personality disorders and either a sub-
stance abuse disorder or PTSD (Flannery, Farley, Tierney, 
& Walker, 2011). In addition, a diagnosis of psychiatric 
illness seems to contribute to the risk of becoming a victim 
of violence (Honkonen, Henriksson, Koivisto, Stengård, & 
Salokangas, 2004). It is possible that this may be a reaction 
by others to the aggressive behavior displayed by people 
with psychiatric symptoms, or that people with psychiatric 
disorders are vulnerable to abuse by others due to psycho-
logical symptoms that can leave them defenseless.

There is also some evidence that psychiatric disorders 
may be triggered by exposure to violence and abuse. It has 
been reported that adverse childhood experiences have been 
associated with as much as 32% of the diagnoses of psychi-
atric disorders and 50% of reported suicide attempts (Afifi 
et al., 2008). In addition, postpartum depression has been 
found to be correlated with the combination of IPA and alco-
hol abuse (Lobato, Moraes, Dias, & Reichenheim, 2012).

With respect to violence, it is important to note that 
suicide is an act of aggression. In addition to the self- 
destruction that results from suicide, it also can be asso-
ciated with murder. Overall, it is estimated that 13% of 
murders result in suicide of the perpetrator (Panczak et al., 
2013). The rate appears to double (25%) when focusing 
on murder–suicides within intimate relationships (Galta, 
Olsen, & Wik, 2010).

Neurological Disorders (Brain Injury, 
Intellectual Disabilities, Seizure Disorders, 
and Dementia)

Research suggests that the rate of violence is higher 
among individuals with traumatic brain injury (Fazel, 
Lichtenstein, Grann, & Långström, 2011). People who 
have been the victims of head trauma and stroke appear to 
fall into this risk category. Anecdotally, violence has also 
been observed with respect to epilepsy during the post-
ictal phase of a seizure (Yankovsky, Veilleux, Dubeau, & 
Andermann, 2005). However, the relationship between 
epilepsy and violence does not appear to be significant 
when controlling for behaviors found in siblings. This 
suggests that heredity and environment play a more sig-
nificant role in the causation of the violent behavior than 
does epilepsy (Fazel et al., 2011).

Dementia and other disorders involving cognitive dete-
rioration and personality change should also be considered 
as risk factors. These disorders may cause misperception 
of relationships (for example, not recognizing family and 
friends), resulting in increased anxiety and the potential 
to strike out from fear. Violence can also result from frus-
tration or possibly impaired impulse control related to 
changes in brain morphology. As many as 50% of people 
with advanced dementia have neuropsychiatric symptoms 
including agitation and aggression (Kverno, Rabins, Blass, 
Hicks, & Black 2008). Intellectual disabilities (low intelli-
gent quotient [IQ]) seem to play a role in violence against 
others and self. This is considered a risk factor, especially 

risk for IPV than heterosexual couples. However, lesbian 
couples are at a lower risk for IPV than heterosexual cou-
ples (Tjaden, Thoennes, & Allison, 1999).

Ethnicity and race do not appear to be factors in the 
prevalence of IPV when controlling for demographic, inter-
personal, and sociocultural factors (Cho, 2012; Lipsky, 
Caetano, Field, & Bazargan, 2005). Although there are 
wide ranges of prevalence rates for various types of violence 
and abuse, studies show that they occur frequently. Those 
working in primary care should routinely assess all patients 
for signs and symptoms of abuse, including psychological 
abuse, and also look for victimization in men as well as in 
women and children.

 n CONTRIBUTING FACTORS IN ADULTS  
WHO ARE VIOLENT

History of Childhood Exposure to Violence

Current research points to a number of possible experiential 
and biological causes of violence. A correlation appears to 
exist between having a history of victimization as a child 
and being a perpetrator of child abuse. In one study, chil-
dren being monitored by child protective services (CPS) 
were approximately three times more likely to have a parent 
reporting a childhood history of abuse or neglect (Folsom, 
Christensen, Avery, & Moore, 2003). Even in the absence 
of victimization, it appears that childhood exposure to vio-
lence between others is also a predictor of violent behavior 
in that individual.

Substance Abuse

In general, alcohol abuse is frequently related to various 
types of violent behaviors (Lipton et al., 2013). Alcohol 
use appears to have the effect of disinhibiting emotional 
control in some people and seems to be a contributing fac-
tor in IPA. The frequency of alcohol intoxication has been 
shown to be correlated with the rate of abusive episodes of 
intimate partners by men (Ames, Cunradi, Duke, Todd, & 
Chen, 2013). Alcohol abuse can also be the result of being 
the victim in an abusive relationship. It has been noted that 
high rates of IPA victimization are associated with women 
who abuse substances. In one study, nearly 50% of women 
entering substance use disorder (SUD) treatment were iden-
tified as having a lifetime history of victimization from IPA 
(Schneider, Burnette, Ilgen, & Timko, 2009).

Psychiatric Illness

Psychiatric illness may be both a contributing factor in 
the perpetration of violence and a result of victimization 
from violence. The individuals with psychiatric illness who 
appear to be at highest risk of perpetrating violence seem 
to be (1) older males with diagnoses of schizophrenia; or 
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Women in the Military

Violence against women in the military is gaining pub-
lic attention. As many as 55% of female military person-
nel report being harassed, and 23% report being sexually 
abused by associates (Skinner et al., 2000). These high rates 
of victimization indicate the need to include military service 
by women as a risk factor when screening for violence and 
abuse.

Violence Toward Groups

Recently, the media have reported numerous gun shoot-
ings at schools, movie theaters, shopping centers, and 
other public areas where innocent people have been 
indiscriminately murdered. Much attention is being 
focused on the identification of potential perpetrators 
of this type of behavior and whether or not health pro-
fessionals and educators may be able to anticipate the 
warning signs. A study in which the characteristics of 
64 mass murderers were analyzed found a series of simi-
larities. Perpetrators commonly had (1) a variety of psy-
chiatric disorders; (2) a fascination with weapons and 
a warrior-like identity; (3) a history of violence against 
people or animals; and (4) a recent loss or rejection 
(Meloy et al., 2004). People who display this constella-
tion of symptoms require referral to mental health pro-
fessionals for further evaluation.

 n SEQUELAE OF VIOLENCE

Aside from the obvious results of violence, such as injury, 
disability, and death, a variety of psychological and somatic 
symptoms may occur. Exposure to violence can cause inter-
nalized psychological symptoms such as PTSD, anxiety, 
and depression. It can also cause externalized psychological 
symptoms such as somatic pain and discomforts, exacerba-
tion of asthma, and risky health-related behaviors including 
unsafe sex.

PTSD, Anxiety, and Depression (Internalized 
Psychological Symptoms)

IPA may occur in a variety of ways. For example, it may 
occur as physical violence, sexual violence, psychological 
abuse, and stalking. The combination of more than one type 
of IPA has been reported as being associated with a higher 
prevalence of PTSD and depression in victims (Dutton, 
Kaltman, & Goodman, 2005). Research suggests that IPA 
increases the odds of developing PTSD by approximately 
threefold, and increases the odds of developing major depres-
sive disorders by as much as ten-fold (Fedovskiy, Higgins, 
& Paranjape, 2008). As previously noted, IPA also appears 
to increase the risk of developing postpartum depression. It 
has been reported that the increased odds of developing this 

in combination with other issues that contribute to violence 
(Tsiouris, Kim, Brown, & Cohen, 2011).

Chronic Pain

The literature indicates that people in chronic pain are 
at greater risk of perpetrating violence toward others. A 
study of chronic pain patients found that approximately 
30% of participants reported perpetrating low-level 
aggression; 12% reported injuring their partner; and 5% 
reported engaging in sexual coercion. SUDs were also 
found to be associated with violence in this population 
(Taft, Schwartz, & Liebschutz, 2010). It appears that the 
abuse of prescription narcotics or other frequently pre-
scribed pain medications for individuals in chronic pain 
may have the effect of disinhibiting impulse control and 
lead to violence.

Gang Violence

Youth who are members of gangs are at greater risk of 
violence by the very nature of gang activity. People who  
live and work in neighborhoods where gangs are active, as 
well as staff in emergency departments and hospital wards 
that service those neighborhoods, are at risk of being vic-
tims of this type of violence. It is important to observe 
patients in the hospital or outpatient setting for signs of 
gang membership. These may involve colors of clothing, 
types of clothing, the use of hand signs and gestures, and 
unique tattoos. The local police precincts can be informa-
tive about such signs of gang membership and ways to 
avoid victimization.

When approaching a person who is a member of a gang, 
it is important to realize that he or she is likely in possession 
of a weapon. Health professionals who work in neighbor-
hoods where gangs are active will not be able to avoid con-
tact with gang members, due to the fact that gang members 
are frequently the victims of violence by rival gang members 
and will be in need of various kinds of health care (Sanders, 
Schneiderman, Loken, Lankenau, & Bloom, 2009).

Pregnancy

IPA is not uncommon during pregnancy (Daoud et al., 
2012), but pregnancy does not appear to increase the risk of 
IPA. In fact, the rate of IPA in women who are in an abusive 
relationship appears to decline during the period of time 
when they are pregnant: 3% to 17% of pregnant women 
experience IPA (McMahon & Armstrong, 2012). After the 
birth of the child, the rate of IPA appears to return to the 
prepregnancy rate (Daoud et al., 2012). This suggests that 
screening for IPA may be most effective prior to pregnancy 
and after delivery of the baby. Despite the rate of abuse 
being lower during pregnancy, it is of significant concern 
due to the potential for life-threatening harm to both the 
mother and fetus.
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 n ASSESSMENT

Intimate Partner Abuse

Within IPA, certain things to look for are injuries to the 
face that may be due to slaps or punches; bruises on the 
arms due to punches; bruises on the wrists from pulling or 
restraining the arms; scratches on the back; and bite marks 
on shoulders or other areas of the body. Patterns of bruises 
that appear like marks left by fingers from a slap or that 
had a tight grip on the victim are clearly a cause for con-
cern. Nervousness and evasiveness when questioned about 
the injuries may be indicative of the patient trying to avoid 
the issue of abuse.

Characteristics of Elder Abuse

Elder abuse is most likely to occur in people who are phys-
ically dependent on others for their care or require assis-
tance to effectively provide self-care. It can take the form 
of emotional or physical abuse. The injuries in the con-
text of elder abuse may appear similar to those observed 
in IPA. In addition, bruises on the wrists or ankles may be 
indicative of being restrained to a bed or chair. Pressure 
injuries or bruises on the buttocks or sacral area in a per-
son who is ambulatory may also suggest that the elder has 
been restrained to a bed or chair. In an elder who is non-
ambulatory, these injuries may be signs of neglect, that is, 
being left for long periods in the same position in a bed or 
chair. Poor hygiene or attire in a cooperative individual 
can be a sign of neglect.

When elders with financial assets are dependent on 
children or other family members, a situation described as 
financial abuse appears to be common (Gibson & Greene, 
2013). This involves withholding an individual’s money, 
and depriving him or her of the ability to make necessary 
expenditures for clothing, household help, food, and the 
like. Often, this is perpetrated by the children for the pur-
pose of preserving an inheritance or to financially exploit 
the elder in other ways. Signs of financial abuse are clothing 
that is old or excessively worn, and poor hygiene or nutri-
tion related to financial concerns despite possessing adequate 
financial assets to purchase or obtain assistance to maintain 
a more appropriate lifestyle. All types of elder abuse should 
be reported to the appropriate government agency. Consult 
your local government’s website for the telephone number 
for reporting.

Posttraumatic Stress Disorder

As described previously in this chapter, PTSD can result 
from exposure to violence and abuse. In fact, the symptoms 
of PTSD in adults and children may be the reason for seek-
ing out primary care, that is, stress, anxiety, depression, 
or insomnia. According to the Diagnostic and Statistical 

form of depression is three to four times greater in women 
subjected to IPA (Woolhouse, Gartland, Hegarty, Donath, 
& Brown, 2011).

Individuals who witness violence between others are at 
risk of developing internalized psychological symptoms as 
well. A study found that PTSD and major depressive dis-
order were able to be predicted in children exposed to IPA 
between their parents (Zinzow et al., 2009). Witnessing the 
abuse of others appears to be related to a variety of health 
issues. Abuse witnessed during childhood has been corre-
lated with overall poor health status, depression, higher 
prevalence of IPA, and greater use of health care services 
(Cannon, Bonomi, Anderson, Rivara, & Thompson, 2010). 
The relationship between exposure to violence between oth-
ers and internalized psychological symptoms also extends 
beyond violence in the home. Chronic exposure to violence 
in the community is associated with a 2½-fold increase in 
the odds of having a lifetime experience of depressive symp-
toms (Clark et al., 2007).

Emotional abuse can have negative health effects that 
are similar to those of physical abuse. Emotional abuse such 
as experiencing frequent degrading and critical comments 
and manipulation has been found to be associated with 
depression and anxiety symptoms in victims (Lawrence, 
Yoon, Langer, & Ro, 2009). In addition, emotional abuse 
as a child appears to carry over into parenting abilities. A 
study found that being a victim of emotional child abuse 
was correlated with a risk of depression and suicide in the 
victim’s children (McFarlane, Groff, O’Brien, & Watson, 
2003).

Somatic Symptoms

Somatic symptoms involving physical complaints of dis-
comfort or pain subsequent to exposure to physical violence 
may be an indication that there is a relationship between 
the two issues. A significant increase in the prevalence of 
somatic symptoms has been found in women exposed to 
physical and sexual violence as compared to women who 
were not exposed (Eberhard-Gran, Schei, & Eskild, 2007). 
Similarly, children with asthma who have been exposed to 
violence reported more nighttime symptoms of their dis-
ease than those who were not (Walker, Lewis-Land, Kub, 
Tsoukleris, & Butz, 2008). Since there are no laboratory 
tests or procedures to determine somatic origin of pain or 
other physical symptoms, it is necessary to rule out all other 
possible causes of the symptoms before concluding that they 
are somatic in origin. This usually requires psychiatric con-
sultation as well.

Exposure to violence may also lead to greater risk-tak-
ing within various spheres of people’s lives. A study found 
that a history of IPA in women was related to high-risk 
sexual behaviors. Victims of IPA reported higher exposure 
to HIV risk factors, that is, sex without a condom, sex with 
a man they knew or suspected of IV drug use, and a history 
of sexually transmitted infection (Sormanti & Shibusawa, 
2008).
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(Dubowitz et al., 2011). Screening and treatment have also 
had signifi cant positive results with respect to aggressive 
children. The combination of screening for violence in chil-
dren between the ages of 7 and 15 years and referral to 
a parenting education program has been associated with 
signifi cant reduction of aggressive and delinquent behavior 
as well as improvement in classroom attention problems 
(Borowsky, Mozayeny, Stuenkel, & Ireland, 2004).

Special Considerations

When screening an adolescent for abuse, it is important to 
see the patient alone in order to obtain candid informa-
tion (Ham & Allen, 2012). When talking privately to a 
minor, it is necessary to inform him or her of the limits of 
confi dentiality to avoid possible feelings of betrayal; for 
example, providers should specify that the information 
they provide is confi dential except that it may have to be 
revealed to his or her parents should it involve situations 
that are dangerous or illegal.

In general and for patients of all ages, asking open-ended 
questions will often elicit critical information from the 
patient. Asking about relationships, activities, diffi culties, 
and challenges will also have the potential of prompting the 
patient to casually share information that may be informa-
tive related to risk factors for violence, abuse, and neglect. 
When patients describe injuries, it is important to ask for 
a detailed explanation. When child abuse or neglect is sus-
pected, report it to the appropriate state agency, according 
to your state’s law. Carefully document the assessment and 
the fi ndings of the examination, as there is the potential that 
your documents may be subpoenaed and used in a court 
of law as evidence. Because many of the manifestations of 
violence are associated with internalizing behaviors such as 
depression, anxiety, and aggression (symptoms associated 
with suicide risk), it is necessary to consider suicide poten-
tial whenever identifying someone who is the victim of vio-
lence, abuse, or neglect.

Manual of Mental Disorders, fi fth edition, the diagnosis of 
PTSD is characterized by:

 n Exposure to a traumatic event or a series of life-
threatening or life-altering events

 n The presence of recurrent and undesired thoughts 
or recollections of the traumatic event(s), including 
dreams

 n Avoidance of distressing thoughts, memories, feel-
ings, or experiences

 n Persistent negative thoughts or mood
 n Irritability, anger, or hyperexcitability

Although some of these symptoms frequently occur in 
many individuals subsequent to a traumatic event, symptoms 
that last more than 30 days or are part of a chronic response 
should be considered as possibly indicative of PTSD (American 
Psychiatric Association, 2013). The patient with PTSD 
requires specialized treatment by a psychotherapist and often 
needs treatment by a psychiatric professional with prescrip-
tive authority for a trial of a benzodiazepine or antidepressant 
medication for management of anxiety and depression.

 n SCREENING

The Institute of Medicine (2011) and the American Academy 
of Nursing have emphasized the importance of screening for 
various types of violence as a way to improve health outcomes 
and to address its disproportionate effect on women (Amar, 
Laughon, Sharps, Campbell, & Members of the Expert Panel 
on Violence, 2013). It is recommended that screening take 
place during routine visits, when meeting a new patient, and 
when a patient reports a new complaint that may have a 
relationship to violence (Amar et al., 2013). Research indi-
cates that the majority of women who have experienced IPA 
willingly report violence in their relationships (Coker et al., 
2007). This suggests that, given the opportunity, victims 
will disclose the fact that they have been abused. However, 
it seems that screening is greatly underutilized, with fi ndings 
indicating that it only takes place on average in <20% of 
cases of abuse (Bonds, Ellis, Weeks, Palla, & Lichstein, 2006; 
Klap, Tang, Wells, Starks, & Rodriguez, 2007; Magnussen 
et al., 2004; Soglin, Bauchat, Soglin, & Martin, 2009). Even 
when screening takes place, the identifi cation of IPA may not 
consistently lead to further evaluation or referral by the pri-
mary care provider (Gerber, Leiter, Hermann, & Bor, 2005).

Screening, referral, and treatment have been shown to 
be highly effective. The Ongoing Violence Assessment Tool 
(OVAT), used in the screening of IPA (see Figure 62.1), has 
been tested for its sensitivity (86%) and specifi city (83%; 
(Ernst, Weiss, Cham, Hall, & Nick, 2004). A variety of 
other tools are readily available on governmental health 
care websites and within the Internet’s public domain. The 
SEEK (Safe Environment for Every Kid) model is a well-
recognized standardized child abuse intervention program 
that includes provider training, a screening tool, parent 
handouts, and social worker follow-up. It has been associ-
ated with reduced parental aggression and physical assaults 

1.  Within the last month my partner has threatened me with a 
weapon.

 True, False

2.  Within the last month my partner has beaten me so badly that 
I had to seek medical care.

 True, False

3.  (Circle the best response) Within the last month my partner 
has had no respect for my feelings.

  Never, Rarely, Occasionally, Frequently, Very Frequently

4.  Within the last month my partner has acted like he or she 
would like to kill me.

 True, False

FIGURE 62.1

The four-question Ongoing Violence Assessment Tool 
(OVAT).
Source:  From Ernst et al. (2004).
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considered a reliable informant and to be at significant 
risk.

In American society, guns are highly prevalent. Assessing 
access to weapons is more complicated than simply asking 
“Do you own a gun?” Many people possess guns for hunt-
ing, target shooting, or as collectors. Others possess guns 
related to employment, such as police officers, corrections 
officers, security guards, private detectives, store owners, 
and current and ex-military personnel. To further compli-
cate matters, the potentially violent individual may not be 
the owner of the gun, but simply reside in a household where 
an unsecured gun is stored. In addition, it is not unusual for 
gun owners to possess many guns. Two, five, or even ten is 
not uncommon. Their turning over one gun to someone for 
safe keeping does not necessarily indicate that there is not 
another accessible gun.

The assessment of access to guns is most effective 
through a conversation about gun possession with not 
only the patient, but also the other residents in the house-
hold where the patient resides, and may necessitate inquir-
ing about the professions and hobbies of the patient and 
those other individuals in order to satisfactorily assess this 
issue. This is also relevant in situations where there does 
not appear to be a risk of imminent harm but there is access 
to a gun. It is prudent to have a discussion with the patient 
and his or her family or household members about making 
the gun(s) inaccessible to the patient. This will reduce the 
potential for the patient to use it in an impulsive, unplanned 
manner, prior to or during his or her receiving outpatient 
treatment from a licensed mental health professional. If you 
find it necessary to contact the police or an ambulance (911) 
to report that a patient is imminently dangerous to himself 
or herself or to others and you are aware that the patient 
has access to a gun, it is vital that the information about 
access to a weapon is transmitted to the 911 dispatcher.

 n PATIENT AND PROVIDER SAFETY

The following are some ways to improve patients’ follow-
up and to reduce the risk of violent behavior. Identify a 
small number of mental health professionals or an agency 
to which you can easily refer patients and have confidence 
that they will be seen in a reasonable period of time, usually 
within five business days. Plan to contact the mental health 
provider for purposes of continuity of care. Advise the 
patient in advance of this plan, and request that the patient 
sign a waiver of confidentiality permitting the mental health 
provider and family members to share information with you 
about the patient’s attendance and other relevant informa-
tion. Contact the referral to determine attendance at the first 
appointment and attempt to contact the patient or his or her 
family members should the patient miss the appointment. 
As much as possible, involve family members in the discus-
sion of the issue of violence and the need for follow-up with 
mental health professionals as a way of enhancing safety 
and improving compliance. Educate the patient and his or 

Risk Assessment

It is not uncommon for a patient to disclose to a primary 
care professional that he or she is having violent or sui-
cidal thoughts or impulses. As a result, the professional 
must make a preliminary assessment of risk, prior to the 
patient being examined by a licensed mental health pro-
fessional. The risk of perpetrating violence is best deter-
mined by history of past violent events that may include, 
in adults, a history of violence during adolescence (Cale & 
Lussier, 2012). The risk of violence is also affected by alco-
hol and drug abuse, and the personality characteristics of 
the perpetrator (Grann, Danesh, & Fazel, 2008). During 
an interview, a preliminary risk assessment may involve 
the evaluation for:

 n The presence of intent to harm someone
 n Whether or not there is an imminent intent to harm
 n The presence of a specific plan to harm someone
 n The lethality or effectiveness of the plan
 n The capability of the perpetrator to carry out the plan

Imminent harm is determined by whether there is a rea-
sonable likelihood that the patient will act in a violent man-
ner prior to the first (or next) appointment with a licensed 
mental health professional. This same paradigm may also 
be useful to determine the risk of suicide in an individual. 
Some other factors that increase the risk of violence or sui-
cide are:

 n Access to guns or other lethal weapons
 n Possessing a large number of prescription or over-the-
counter pills, or illegal drugs (suicide)

 n Whether or not the individual lives alone
 n Recent stress or loss
 n Presence of psychosis or depression (Overholser, 
Braden, & Dieter, 2012; Price, Mrdjenovich, & 
Dake, 2009).

Licensed mental health professionals are specifically 
trained to perform a risk assessment and referral to such 
a professional is highly recommended whenever a patient 
presents with the possibility of performing a harmful act 
toward himself or herself or someone else. When primary 
care providers need to make a preliminary determination of 
the level of risk, they need to determine which of the follow-
ing immediate interventions is indicated depending on the 
likelihood of imminent harm:

 n referral to a mental professional (low risk of immi-
nent harm)

 n referral to a hospital’s emergency department (higher 
level of risk)

 n dialing 911 to access the police/emergency medical 
services (highest level of risk)

Keep in mind that the denial of intent to harm another 
person or oneself is not necessarily reliable and should not 
be the sole factor in determining risk. However, someone 
who states that he or she is having thoughts or intent of 
harming another person or himself or herself is generally 
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Self-Care

Assessing violence in individuals and victims is emotionally 
difficult work. It demands personal emotional resources in 
the primary care provider that may be challenging in a busy 
environment. It is not easy to console a distraught and tear-
ful patient who is the victim of violence, or to address some-
one’s anger or suicidal depression. The questions that must 
be asked to perform a violence assessment may appear to 
the patient to be out of the norm of the routine health his-
tory, and the practitioner may have to offer an explanation 
for asking these types of questions. In addition, the practi-
tioner may fear the answers to his or her assessment ques-
tions. Depending on the patient’s response, an additional 
half hour or more may be added to the practitioner’s work 
day. This poses a challenge when there are patients wait-
ing to be seen. To be effective in screening and assessing 
violence, the practitioner needs to remind himself or herself 
that it may make the difference between life, death, or emo-
tional trauma for an individual.

Self-care is essential whenever stressful and emotion-
ally charged issues become part of the work experience. 
Practitioners need to utilize colleagues to confidentially dis-
cuss these complex situations, to discharge feelings, and to 
receive support. At times, it may be necessary to see a men-
tal health professional for clinical supervision to identify 
strategies by which to respond to victims of violence and 
perpetrators, or to address personal emotions that are trig-
gered by the work experience involving such patients.

 n SUMMARY

This chapter discussed the issue of violence and the role of 
the primary care provider. Violent behavior in the form of 
abuse by family members, friends, authority figures, and 
other members of the community is highly prevalent. It 
often results in emotional as well as physical trauma and 
long-term difficulties. Both victims and perpetrators of vio-
lence need specialized treatment to address this issue. The 
primary care provider can play a critical role in the screen-
ing and referral of people who experience violence so that 
they can receive the necessary treatment.
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Bre  ast Can cer: Scr eening, 
Dia  gnosis, and Tre atment
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The pri mary car e provider (PCP) is the fi rst line of proac-
tive scr eening for wom en experi encing bre ast symptoms. 
The PCP can be an asset in educating a female patient 
about her  individual risk and what scr eening program 
she should follow to ensure early detection of more seri-
ous bre ast conditions. Dis eases of the bre ast are common 
clinical problems that are frequently seen in patients in pri-
 mary car e practice. The most important aspect of managing 
bre  ast problems is the early recognition of bre    ast can  cer, 
which is the most com monly diagnosed can  cer in wom en 
(Breast Cancer Statistics, 2014). The annual mortality rate 
for bre    ast can  cer has remained stable over the last 10 years 
due to continuous use of proactive scr eening, early dia  gno-
sis, tre atment improvements, and advancements (Am e  rican 
Cancer Society [ACS], 2014). As a body of evidence for 
scr eening methodologies becomes available, it has created 
controversy and discomfort in the scr eening community of 
radiologists, medical oncologists, gynecologists, and PCP s. 
Together with the patient, the PCP  is the crucial fi rst link in 
the effort toward prevention and early detection of bre    ast 
can  cer. PCP s must become adept at risk assessment and 
early dia  gnosis of bre    ast can  cer. All wom en should con-
sider their individual risks for bre    ast can  cer and should be 
informed about the risks and benefi ts of scr eening.

 n ANATOMY, PHY SIOLOGY, AND  PATHOLOGY

Until puberty, the female bre ast is a rudimentary structure 
consisting of only a few ducts without aci ni. Under the 
infl uence of estrogens, progesterone, and the pituitary hor-
mones, duc tal tissue begins to grow, bud, and form aci ni 
at puberty. Glandular tissue separ ates into 12 to 20 lobes, 
or segments, extending from the nipple in a radial fashion. 
The ducts from each segment empty into a single lactiferous 
sinus that terminates at the nipple. The glandular tissues of 
the bre ast undergo cyclical changes in response to the hor-
mone fl uctuations during the menstrual cycle. At the start of 
the cycle, the duc tal cells proliferate, the re is an increase in 

interstitial fl uid, and a lymphocytic infi ltration is seen. This 
reaches a maximum just before the menses, at which time 
the ducts shrink and the duc tal epithelium is shed. The cycle 
then repeats itself. These changes may lead to subsequent 
dilatation or hyperplasia of the ducts, hypertrophy of the 
surrounding con nective tissue, and many ben ign conditions 
loosely referred to as fi brocystic changes.

During pregnancy, the bre ast lobules undergo maxi-
mal proliferation, and alveoli form. This proliferation is 
stimulated by the placental hormones. After delivery, the 
withdrawal of the placental hormones, along with pro lac-
tin secretion by the pituitary gland, stimulates lactation. 
Milk is produced by shedding of the alveolar cells. After the 
completion of lactation, the bre ast glandular tissue par tially 
involutes. At menopause, the re is further involution of the 
glandular tissue of the bre ast, with loss of the lobular out-
lines. Fib roglandular tissue is replaced by fatty tissue.

Common abnormalities of bre ast development include 
accessory nipples and ectopic glandular tissue. Ectopic nipples 
may occur anywhere along the “milk line,” which extends 
from the axi llae, through the nipple and down to the inguinal 
ligament. Accessory bre ast tissue (pol ymastia) is most often 
seen in the axi lla; accessory nipples (pol ythelia) are most often 
seen in the mid clavicular line below the normal bre ast.

The lymphatic drainage of the bre ast is predominantly 
toward the ips ilateral axillary lymph nodes. Lymphatic 
drainage in the medial aspect of the bre ast may also proceed 
toward the internal mammary nodes or the int erpectoral 
nodes. Lymphatic spread of bre  ast carcinoma cells may lead 
to enlargement of the axi llary lymph nodes, which may be 
apparent on physical examination.

Breast lesions may be classifi ed into four broad his to-
pathologic categories:

1. Benign, non proliferative lesions carry no increased 
risk of subsequent development of malignancy. 
Benign lesions include:

 a. Cystic hyperplasia (fi brocystic dis ease)
 b. Duct ect asia
 c. Gal actoceles

UNIT XII: REPRODUCTIVE  CONDITIONS
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The incidence of breast cancer in men is approximately 
1% the rate of breast cancer in women. According to the 
NCI there were 2,240 new cases of male breast cancers 
diagnosed in 2013 in the United States. Male breast can-
cers typically present as palpable masses, with a pattern of 
spread and prognosis similar to those in women (Cancer 
Facts and Figures, 2014).

The incidence of breast cancer is higher in the United 
States and Western Europe than in other parts of the world. 
There are several known risk factors for breast cancer. Some 
risk factors are modifiable and include diet, exercise, and 
alcohol intake while others such as genetic mutations and age 
are not.

Risk Factors

While the causes of breast cancer are not fully understood 
and are likely to be multifactorial, several of the risk fac-
tors known to increase a woman’s risk for breast cancer 
include:

 n A family history of breast or ovarian cancer, particu-
larly if one or more first- or second-degree relatives 
are affected. Specific genetic abnormalities, includ-
ing mutations of the BRCA1 and BRCA2 genes 
have recently been described. If present, such genetic 
abnormalities have been found to confer a high risk 
(50%–90%) that the patient will develop breast can-
cer. Other genetic syndromes predisposing patients to 
breast cancer include Li–Fraumeni (p53 gene muta-
tion), Cowden’s, and ataxia-telangiectasia (National 
Comprehensive Cancer Network [NCCN] Guidelines 
Version 1, 2014a). Family members with premeno-
pausal breast cancer or male relatives with breast can-
cer also indicate greater risk.

 n Early onset of menarche: Higher breast cancer risks 
are seen in patients with onset of menses before the 
age of 12 years than in those with menarche after 
the age of 15 years. This is thought to be due to the 
amount of time for estrogen exposure in a woman’s 
lifetime (NCCN Guidelines Version 1, 2014b).

 n Late onset of menopause: Higher breast cancer risks 
are seen in patients with natural menopause after the 
age of 55 years than in those with menopause before 
the age of 45 years (NCCN Guidelines Version 1, 
2014b).

 n Late age at first pregnancy: Women who have their 
first pregnancy after the age of 30 years have been 
seen to have a small but significantly increased risk of 
developing breast cancer (Cancer Facts and Figures, 
2014).

 n Dense breast tissue on mammography has been 
shown to be a significant risk factor and can increase 
a woman’s risk as much as having two family mem-
bers with breast cancer (Cancer Facts and Figures,  
2014).

 n Postmenopausal obesity
 n Previous history of radiation to the chest
 n Previous history of ovarian cancer

 d. Lipomas
 e. Fat necrosis
 f. Fibroadenoma
 g. Hamartoma
 h. Papilloma
 i. Inflammatory lesions
2. Benign proliferative lesions include:

a. Ductal hyperplasia without atypia, which car-
ries no significant, increased risk for subsequent 
malignancy.

b. Atypical ductal hyperplasia, which carries an 
increased risk of subsequent malignancy.

c. Atypical lobular hyperplasia, which also carries an 
increased risk of subsequent malignancy.

d. Sclerosing adenosis, which has no significant link 
to subsequent malignancy. 

e. In situ carcinomas are malignant-appearing cells 
that lack evidence of invasion through the base-
ment membrane. These include:

 i.  Lobular carcinoma in situ (LCIS): It is a some-
times misleading nomenclature as it is not a 
malignant state but should be considered as an 
increased risk factor for the subsequent cancer 
development in either breast.

 ii.  Ductal carcinoma in situ (DCIS), consid-
ered a direct precursor to invasive ductal 
carcinomas.

3. Invasive carcinomas are malignant cells that dem-
onstrate invasion of the basement membrane. These 
lesions have the potential for metastatic spread.

 a.  Invasive ductal carcinoma (80% of invasive 
carcinomas).

b. Invasive lobular carcinoma (15%)
c Medullary carcinoma, tubular carcinoma, muci-

nous carcinoma, and papillary carcinoma and crib-
riform, and inflammatory carcinoma (5%).

4. Other malignancies include:
a. Paget’s disease of the nipple, Phylloides tumors 

(20%–30% have malignant features)
b.  Soft-tissue sarcomas, lymphomas, and metastatic 

tumors.

 n EPIDEMIOLOGY

The incidence of breast cancer steadily increases with age 
(Cancer Facts and Figures, 2014). Breast cancer is rare in 
patients under 20 years of age, but its incidence begins to 
rise rapidly during the childbearing years. According to 
the National Cancer Institute (NCI) in 2013, there were 
approximately 232,000 cases of breast cancer discovered in 
the United States with an annual mortality rate just under 
40,000. Women’s risk for breast cancer increases in the fifth 
decade of life. The rate of breast cancer continues to increase 
after menopause but at a slower rate. Women in the United 
States currently have a lifetime risk of developing breast 
cancer of approximately 12% and a lifetime risk of dying 
of breast cancer of approximately 2.8% (Cancer Facts and 
Figures, 2014).
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biopsy and further imaging. The    challenge for th e PCP is 
the  mammogram that is under category BI-RADS 3, which 
encourages conti  nued screening at an increase d frequency. 
If   an   abnorm ality is stable after 2 years of increase d f  re-
quency in screening, there can be a return to annual screen-
ing (NCCN, 2014).

 n SCREENIN  G

The discussion of risk factors associated   wit  h breast can-
cer should be included  in the decision to initiate screening. 
Decisions about when to initiate screening and how that 
screening  should be carried out are important  and shoul d    
be based on t he b est evidence  available. Unfortunately  at 
the time this is being written, there is no clear cons    ensus o  n 
the best screening methods and the effectiveness of  exist-
ing screening regimens. Confl icting gui delines and expert 
opin ions give providers information and data with which 
to facilitate a conversation between provider and patient. 
Together this team (patient and prov ider) can assess risk 
and decide best sc reening methods and intervals.

In 2009, the United S tates Preventive Services Task 
Force (USPSTF) completed a review and grading of avail-
able evidence on mammography, ultrasound, and MRI that 
provided recommendations for the initiation of screening 
and which technology to utilize.

Summary of USPSTF Recommendations

1. The USPSTF re  commends biennial screening mam-
mograp   hy for w omen aged 50 to 74 years. Grade: B 
recommendation.

2. Th e decision to  start regular,   biennial screening  mam-
mography before the age of 50 year s should be an 
individual one and take patient  context into account, 
including  the patient’s values re  garding specifi c ben-
efi ts a nd harms.  Grade: C recomme ndation.

3. The USPSTF concludes that the current evidence is 
insuffi cient to assess the additi onal benefi  ts and harms 
of screening mammography in women 75 years or 
older. Grade: I statement.

4. The USPST F recommends against teaching breast 
self-examination (BSE) Grade: D reco mmendation.

5. The USPSTF concludes   that the current evidence 
is insuffi cient to assess the additional benefi ts and 
harms of clinical breast e xamination  (CBE) beyond 
s creening mammography in women 40  years or older. 
Gra  de: I statement.

6. The USPSTF conc  ludes t hat the current ev  idenc e is 
insuffi cient to assess the   additional benefi ts and harms 
of either digital mammography or MRI instead of 
fi lm mammography as screenin g modalit ies for breast 
cance   r. Grade: I  statement  (USPSTF, 2009). 

Trial results published in 2014  in the British Medi  cal 
Journal by Miller, Wall, Baines, Sun, To, and Narod further 
describe the lack of relationship between mammography 
screening and m ortality from b  reast cancer (Miller  et al., 

Many of the known risk factors for breast cancer can be 
altered, including diet and lifestyle habits with an increased 
body mass index (BMI). Altering these may lead   to a slight 
reduction in breast cancer risk.

African American women have the highest risk of devel-
opment of an  aggress  ive tumor before the  age of 40 years 
and th    e highe  st mortality rates. The incidence and mortal-
ity of African American   woman is disproportionate to the 
Caucasian population (Cancer Facts and Figures, 2014). 
This i ncreased risk was initially shown to be independent 
of socioeconomic status by Newman et al. (2006). African 
American women h a  ve a  disproport ionately high rate of 
diagnosis in the less tha  n 45 years age category; in con-
trast to the statis tics for Caucasian wo m  en wh ere the ri sk 
is increased in the fi fth decade of life (Morris et al., 2007; 
Newman et al., 2006). African American wom en are often 
diagnosed  with a later-sta ge and higher-grade more aggres-
sive tumors (M  orris et al., 2007). Current CDC statis tics 
(2014) continue to show that Black wome n have the  high-
est breast cancer death rates of all racial and ethnic gr o  ups 
and are 40% more  likely to die o f breast cancer t han White 
women. The differences seen in the biol ogy of tumors in 
those women who are   of different ethnic and racial  back-
grounds sho uld be taken into account whe n deci ding 
upon the appropria    te indi  vidualized screening plan for the 
patient. These facts add additional information to     the pro-
  vider when i nterpreting the g uidelines for this specifi c popu-
lation of women.

Evaluat ion of Breast Problems

In the process of screening fo    r and e  valuating patients for 
breast cancer, the PCP is likely to encounter a number of 
other common breast complaints. Wha t follows are a series 
of algorithms designed to help the provider understand the 
 e  valua tion of ni pple discharge and the palpabl  e mass and 
delineate when further  evaluation for cancer is appropri-
ate (Figu    res 63.  1 and 63.2).  Beyond these are a lgorithms 
designed to help the cl inician understand the process of 
manag ing abnormalities on mammograms: microcalcifi ca-
tions and nonpalpa ble masses.

According to NCCN guideli nes mammographi  c evalu-
ation of an abnormality should be followed up based upon 
the Breast Imaging-Reporting and Data System (BI-RADS) 
category the abnormality falls into. Any BI-RADS  4, 5, or 
6 should proce ed to the appropriate  dia gnostic worku p for 

Women of African American background have 
a mortality rate abo ut 10% higher than White 
women, even when matched for st age. The inci-
dence of breast cancer sh ows consistency across all 
socioeconomic groups. The reasons for this are not 
clear, but may be related to reprodu ctive,  dietary, 
 or environ mental fac  tors or to the pathology of the 
tumors (Cancer Facts and Figures, 2014).

 C L I N I C A L  W A R N I N G :!
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FI  GURE 63.2

Mam mographic eva luation. 

BI-RADS, Breast Imaging-Reporting 
and Data System.
So urce: Ada pted from NCC   N, 2014

Diagnostic Mammogram

Mammogram
Evaluation

Assessment Category Diagnostic Mammogram Follow-Up

BI-RADS Category 0
Need additional
imaging evaluation

BI-RADS Category 2
Benign finding

BI-RADS Category 3
Probably benign

BI-RADS Category 4
Suspicious abnormality

BI-RADS Category 5
Highly suggestive of
malignancy

BI-RADS Category 6
Known biopsy-proven
malignancy

BI-RADS Category 1
Negative

Diagnostic workup 
including comparison to
prior films and or additional
views +/–ultrasound

Routine screening
based on age

Routine screening
based on age

Diagnostic mammogram at 6
months, then every 6-12 months for
2-3 y; biopsy if patient is highly anxious

Diagnostic workup including biopsy
and additional imaging as indicated
+/–Ultrasound, +/–MRI

New biopsy for additional
information or measurement of
treatment effect after neoadjuvant
therapy prior to surgery

Nipple Discharge with Nonpalpable Mass

Presenting Signs
and Symptoms

Diagnostic Follow-Up

Nipple
Discharge

Nonspontaneous
Multiduct

Persistent and
reproducible on
exam,
spontaneous
unilateral, single
duct and clear,
colorless, serous,
sanguineous

Age<40y

Age>40y

Observation
Educate to stop compression
Report spontaneous discharge

Mammogram
Educate to stop compression
Report spontaneous discharge

Mammogram
Evaluation
BI-RADS

Age <30y
Ultrasound
+/– Mammogram

Age <30y
Ultrasound
+/– Mammogram

BI-RADS (1-3)

BI-RADS (4-5)

Ductogram from
single duct
or MRI

Duct
excision

Benign or indeterminate

Malignant
Review NCCN
guidelines for
treatment of
BCA

F  IGURE 63.1

Ev aluation of nipple discharge. 

BI-RADS, Breast Imaging-Reporting and Data System; NCCN, National Comprehensive Cancer Network.
S ource: Ad apted from NC   CN, 2014.
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 n HISTORY AND PHYSICAL EXAM INATION

The PCP must document the follo wing:

 n A ge (pre- o r postmenopausal)
 n Age of menarche and, if applic  able, menopause
 n Age of fi rst full-term pregnancy
 n Use of hormones
 n Family history of breast and other cancers specifi cally 
ovarian or pancreatic

 n Prior breast biopsies

The provider should screen f or the following symptoms:

 n Palpable lesion
 n Skin or nipple changes, asymmetry
 n Nipple discharge color, consistency, in relation  to the 
menstrual cycle

 n Breast pain

The clinical breast exami nation should focus on:

 n Inspection:
 Skin dimpling, skin redness, nipp le retraction, nipple 

excoriation, or visible masses
 n Palpation:

 Palpable masses, asymmetric thickening, nipple dis-
charge axillary lymph nodes cervical lymph nodes

 n DIAGNOSTIC STUDIES

Screening mammography is a routine component of heal th 
maintenance after assessments of risk and the development 
of a personalized screening program.

Screening mammograms should include:

 n Standard two views of each breast: craniocaudal (CC) 
and mediolateral o blique (MLO)

 n Additional diagnostic mammogram views if abnor-
malities a re seen.

It is interesting to note that in STORM, a prospective 
population-based trial comparing sequential screen readin g 
of two-dimensional (2D) mammography alone and inte-
grated 2D/three-dimensional (3D) ma mmograph y, there 
was a   statist ically signifi cant imp   rovement in diagnosis of 
breast cancers with the use of 2D/3D mammography. This 
and other improvements in radiographic tools may lead to 
changes in future recommendations fo  r screening (Bernardi  
et al., 2014).

Mammogram results are reported using a system 
 called BI-RADS (A CR,  2014). This system of reporting i s 
p ublished and tradem arke d by the ACR.  The categories are 
listed below:

Category 1: Negativ  e
 n There’s no   signifi cant abnormality to repo rt.  Th e 
breasts look the same (they are symmetrical) with no 
masses (lumps), distorted structures,  or suspicious 
calcifi  cations.  I  n this case, negative means nothing 
bad was found.

2014).  This research has added     to the   controversy abo ut 
the role  o   f mammography screening in women. Evidence 
of the inef fectiveness of mammographic  screeni ng has , in 
turn, been countered by many critics (Kopans, 2013). They 
po int out sign ifi cant changes and improveme    nt in s  creeni ng  
since earlier studies were conducted and the lack of racial 
and ethnic diversity o f the women  screened (Kop ans, 2013).

In direct confl ict with the US PSTF, current  recommen-
dations from the Ame rican College of Radiology    (ACR), 
the American Cancer Society, and the American College 
of Obste tricians and Gynecologists continue to recom-
mend performing screening mammography beginning at 
the  age of 40 years    and continuing annually untill the age 
o f 74    years. The reco mmendations from the NCI  and the 
American Ass  ociation of    Family Pr actitione  rs (AAFP) for 
women aged  40 to 49 years with  average risk is t hat the 
benefi t of screening mammography is unc ertain and  should 
be discussed with each patient before proceeding. The AAFP 
recommends a discussion about sc reening mammography, 
phys  ical examina  tion, and review of hist ory before screen-
ing w   omen in th e 40- to 49-year age range. The AAFP rec-
ommend that between the age s of 50 an d 74 years a woman 
should be screened once every 2 years (AAFP, 2009).

Women in high-risk   groups or those with dense breast 
t issue shou ld be advised of the additional supplemental 
screening recommend ations of  ultrasound and or MRI 
addressed in detail later in this chapter.

In some states, women whose mammograms show 
BI-RADS 3 or 4 for breast density must be told that  t  hey have 
“dense breast s” in the summary of the mammogram re port 
that is sent to patients (sometimes called the lay summary ). 
The lan guage used is manda ted by law, an exa  mple of the 
language you may see on the reports  is “Your mammogram 
shows th  at   your breast tiss ue is dense. Dense breast tissue is 
common and is not abnormal. However, dense breast tissue 
can make it harder to evaluate the results of your m ammo-
gram and may also be associated with an increased risk of 
breast cancer.” This information abo ut the results of your 
mam mogra m is given to you to raise you r awareness and to 
inform your conversations with your healt h care provider. 
Together, you can decide which screening op tions are right 
for you” (ACS, 2014). This gives the primary care cli    nician 
  an oppo rt   unity to further discuss screening modalities with  
the patient.

 n DIAGNOS TIC WORKUP

Diagnostic workup is largely direct ed by abnormalities 
found on examina t  ion and imaging and by corr elation  to 
pathologic fi ndings.

Mammogr aphy alone will detect only 8 5% to 90% 
of breast canc ers.

 C L I N I C A L  W A R N I N G :!
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Category 2: Benign (noncancerous) finding
 n This is also a negative mammogram result (there is 
no sign of cancer), but the reporting doctor chooses 
to describe a finding known to be benign, such as 
benign calcifications, lymph nodes in the breast, or 
calcified fibroadenomas. This ensures that others who 
look at the mammogram will not misinterpret the 
benign finding as suspicious. This finding is recorded 
in the mammogram report to help when comparing 
to future mammograms.

Category 3: Probably benign finding—follow-up in a 
short time frame is suggested

 n The findings in this category have a very high chance 
(>98%) of being benign (not cancer). The findings are 
not expected to change over time. But since it’s not 
proven benign, it’s helpful to see if the area in ques-
tion does change over time.

 n Follow-up with repeat imaging is usually done in 6 
months and regularly after that until the finding is known 
to be stable (usually at least 2 years). This approach 
helps avoid unnecessary biopsies, but if the area does 
change over time, it still allows for early diagnosis.

Category 4: Suspicious abnormality—biopsy should be 
considered

 n Findings do not definitely look like cancer but could 
be cancer. The radiologist is concerned enough to rec-
ommend a biopsy. The findings in this category can 
have a wide range of suspicion levels. For this reason, 
some doctors divide this category further:

 n 4A: Finding with a low suspicion of being cancer
 n 4B: Finding with an intermediate suspicion of being 
cancer

 n 4C: Finding of moderate concern of being cancer, but 
not as high as Category 5

Category 5: Highly suggestive of malignancy—appro-
priate action should be taken

 n The findings look like cancer and have a high chance 
(at least 95%) of being cancer. Biopsy is very strongly 
recommended.

Category 6: Known biopsy-proven malignancy—appro-
priate action should be taken

 n This category is only used for findings on a mammo-
gram that have already been shown to be cancer by 
a previous biopsy. Mammograms may be used in this 
way to see how well the cancer is responding to treat-
ment (ACR, 2014).

Ultrasound

Ultrasound is a valuable adjunct to the physical examina-
tion and mammography. Its benefits include the following:

 n It provides better resolution of mass lesions in dense 
breast tissue.

 n It can distinguish solid from cystic lesions.
 n It is portable and easily accessible.
 n It does not expose the patient to radiation.
 n It allows image-guided biopsies.

However, ultrasound will not identify calcifications or 
small masses in breasts with fat replacement. Figures 63.3 

FIGURE 63.3

Ultrasound appearance of a simple cyst. Characteristic 
features include thin, sharply defined wall without nodu-
larity, no internal echoes (anechoic), and strong posterior 
enhancement.

FIGURE 63.4

Ultrasound appearance of a benign solid breast mass 
(fibroadenoma). Features include well-defined smooth 
margins, oval shape, homogeneous interior, and weak 
posterior enhancement.

to 63.5 illustrate views of three breast lesions visible with 
ultrasound.

In many states, ultrasound is now recommended for 
supplemental screening in women with dense breasts. The 
American College of Radiology Imaging Network 6666 trial 
evaluated physician performed Whole Breast-Ultrasound 
(WB-US) in 2,809 high-risk women with dense breasts in 
at least one quadrant. At prevalent screening, the cancer 
detection rate increased from 7.6/1,000 by mammography 
alone to 11.8/1,000 with mammography and WB-US. In 
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 c.  For patients with breast augmentation: Breast MRI 
using contrast may be indicated in the evaluation 
of patients with silicone or saline implants and/or 
free injections with silicone, paraffin, or polyacryl-
amide gel in which mammography is difficult. The 
integrity of silicone implants can be determined by 
noncontrast MRI.

2. Extent of disease
 a.  Invasive carcinoma and DCIS: Breast MRI may 

be useful to determine the extent of disease and 
the presence of multifocality and multicentricity 
in patients with invasive carcinoma and DCIS. 
MRI determines the extent of disease more accu-
rately than standard mammography and physical 
examination in many patients. It remains to be 
shown conclusively, however, that this increased 
accuracy results in any reduction in recurrence 
rates following surgery, radiation, or systemic 
therapy.

 b.  Invasion deep to fascia: MRI evaluation of breast 
carcinoma prior to surgical treatment may be use-
ful in both mastectomy and breast conservation 
candidates to define the relationship of the tumor 
to the fascia and its extension into pectoralis major, 
serratus anterior, and/or intercostal muscles.

 c.  Postlumpectomy with positive margins: Breast 
MRI may be used in the evaluation of residual 
disease in patients whose pathology specimens 
demonstrate close or positive margins for residual 
disease.

 d.  Neoadjuvant chemotherapy: Breast MRI may be 
useful before, during, and/or after chemotherapy 
to evaluate treatment response and the extent of 
residual disease prior to surgical treatment.

3. Additional evaluation of clinical or imaging findings
 a.  Recurrence of breast cancer: Breast MRI may be 

useful in women with a prior history of breast 
cancer and suspicion of recurrence when clinical, 
mammographic, and/or sonographic findings are 
inconclusive.

 b.  Metastatic cancer when the primary is unknown 
and suspected to be of breast origin: MRI may 
be useful inpatients presenting with metastatic 
disease and/or axillary adenopathy and no mam-
mographic or physical findings of primary breast 
carcinoma.

 c.  Lesion characterization: Breast MRI may be indi-
cated when other imaging examinations, such 
as ultrasound and mammography, and physical 
examination are inconclusive for the presence of 
breast cancer.

 d.  Postoperative tissue reconstruction: Breast MRI 
may be useful in the evaluation of suspected cancer 
recurrence in patients with tissue-transfer flaps.

 e.  MRI-guided biopsy: MRI is indicated for guid-
ance of interventional procedures such as vacuum-
assisted biopsy and preoperative wire localization 
for lesions that are occult on mammography or 
sonography and demonstrable only with MRI 
(adapted from ACR Guidelines, 2014).

published articles, the rate of cancer detection can range 
from 2.8 to 4.6 additional cancers per 1,000 women (Berg 
et al., 2012). This increased detection has not yet been cor-
related with a decrease in mortality but is the subject of 
further study.

MRI

This modality is currently used to supplement the current 
modalities of mammography and ultrasound. The ACR 
notes guidelines for use. The requirements for an MRI may 
be individualized and should be discussed with the health 
care practitioners based on history and family history or 
need for treatment planning.

Current indications for breast MRI include, but are not 
limited to:

1. Screening
 a.  For high-risk patients: Breast MRI can significantly 

improve the detection of cancer that is otherwise 
clinically, mammographically, and sonographi-
cally occult. Breast MRI may be indicated in the 
surveillance of women with more than a 20% life-
time risk of breast cancer (e.g., individuals with 
genetic predisposition to breast cancer by either 
gene testing or family pedigree, or individuals with 
a history of mantle radiation for Hodgkin’s dis-
ease). There is no direct evidence that screening 
with MRI will reduce mortality.

 b.  For patients with a new breast malignancy:  
Screening of the contralateral breast with MRI in 
patients with a new breast malignancy can detect 
occult malignancy in the contralateral breast in at 
least 3% to 5% patients.

FIGURE 63.5

Ultrasound appearance of a malignant solid breast mass 
(infiltrating ductal carcinoma). Features include irregular 
jagged margins, height greater than width, heterogeneous 
internal echoes, and posterior shadowing. 
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FIGURE   63.6

Mammogr  aphic appearance of clustered pleomor phic 
microcalcifi cations associated with an underlying breast 
 malignancy (DCIS).

Biopsy  Technique

The pathologic diagnosis of b  reast cancer     is made   by obtain-
ing a sample of the tumor for examination by a cytopathol-
ogis t or a pathologist.

The various types of biopsies are:

 n Fine needle as piration (FNA): Takes a    small  needle 
and aspirates the area of abnormality and reviews the 
cells under a microscope. This procedure generally 
uses a local anesthetic.

 n Core needle biopsy: Completed usin g a hollow needle 
under local anesthesia and very often the abnormal 
area is visualized using ultrasound.

Mammographic Findings

Correct identifi cation of any abnormalities in the breast by 
 mammogram will support effective, timely management . 
Mammographic abnormalities such as macrocalci fi cations 
and microcalci fi cations are often seen but it is the number 
and arrangement of these abnormalities that facilitate diag-
nosis   of breast can    cer. Ma  crocalci fi cations are calcifi cations 
that measure more than 1 mm. They are usually benign. 
Mi crocalci fi cations measure <1 mm. They are suspicious  for 
malignancy if there are  more than fi ve microcalci fi cations 
per cubic centimeter (clustered), if they are pleomorphi c in 
appearance, or if they are increased in number from prior 
mammograms.

Lesions are classifi ed as benign if: 

 n Calcifi cations show as meniscus on latera l views, are 
spherical or eggshell in appearance, or are large and 
rod shaped.

 n Mass lesions that are smooth walled  and well defi ned 
a re usually benign but nee d further evaluation by 
 ultrasound.

A  border that is irregular or spiculated is  suspicious for  
malignancy. An asymmetric density may represent malig-
nancy. Figures 63.6 and 63.7 illustrate views of breast 
maligna ncies visible on mammography.

Breast Density

Breast density is defi ned as having an abundance of fi brous 
or glandular tissue with not much fat. Breasts are made up 
of a mixture of fi brous and glandular tissue and fatty tis-
sue. Density may decrease with age but most often remains 
unchanged (ACR, 2014). Although it is recognized that 
t h   ere is an increased risk asso ciated with increasing breast 
density , the evidence surrounding the exact risk is not 
conclusive (Kopans, 2008).    In 2009, Connecticut wa  s the 
fi rst state to pass legislation mandating radiologist’s notify 
women of breas t density  and suggest additional testing that 
may be helpful in the diagnosis of c  ancer (ACR, 2  012). 
T h   ere is also a BI-RADS report  ing   system for breast den-
sity . The ultra sound report may have standard language 
in the conclusion to assist in informing the provider and 
the patient in the future choice of patient-specifi  c screening 
moda lities.

Clinical Pearls
 n At  this t ime MRI is not   used as a general screen-

ing  tool. False positives resulting in unnecessary 
biopsies and false negatives that miss cancers that 
could be detected by mammograph y or sonogra-
phy  make it inappropriate for fi rst-line screening 
 use. In addition, cost benefi t ratio has not been 
determined (ACR, 201 4)   .

Clinical Pearls
MRI is  useful  in the following clinical circumstances

 n Women with a >20% lifetime risk for breast cancer

 n     Women w  ith BRCA-positive gene status

 n History of chest radiation

 n Women with a family history of breast or ovar-
 ian cancer  or panc  reatic cancer, family   members 
diagnosed at a premenopausal age

 n Differentiating scar from tumor recurrence

 n Evaluating extent of disease
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Medical Management of  
the High-Risk Woman

Risk reduction has been an important management strat-
egy for women who are deemed to be at high risk of the 
development of breast cancer. Beyond the use of aggres-
sive screening, chemoprevention, and genetic testing 
should be considered for women whose family and per-
sonal history place them at high risk of the development 
of breast cancer.

Several large trials involving over 50,000 women form 
the foundation of risk reduction with chemoprevention 
medication. Because of the hormonal influences associated 
with the development of breast cancer, much effort has 
been expended in designing chemopreventive agents that 
result in hormonal manipulation. Tamoxifen was the first 
drug tested in a large trial for risk reduction in high-risk 
women as demonstrated by the National Surgical Adjuvant 
Breast and Bowel Project (NSABP) P1 trial. In the P1 trial, 
a 45% reduction in breast cancer incidence was shown in 
high-risk patients treated with tamoxifen versus placebo 
(McCaskill-Stevens et al., 2013). The second large trial was 
the STAR trial; the Study of Tamoxifen and Raloxifene. 
This trial enrolled over 30,000 postmenopausal women 
and demonstrated that both drugs demonstrated chemo 
protective properties in the prevention of breast cancer 
(Vogel et al., 2010).

Tamoxifen and raloxifene belong to a class of drugs 
known as selective estrogen receptor modulators (SERMs), 
and they reduce the effects of estrogen in most areas of the 
body, including the breast. Women who may benefit from 
tamoxifen or raloxifene chemoprevention for breast cancer 
include those who have a:

 n Gail model risk score >1.66%
 n Lobular carcinoma in situ (LCIS)
 n Atypical ductal hyperplasia
 n Atypical lobular hyperplasia

FIGURE 63.7

Mammographic appearance of an irregular spiculated mass lesion associated with an underlying breast malignancy (infil-
trating ductal carcinoma). 

 n Vacuum-assisted biopsy: This is completed using 
images from MRI, x-ray, or ultrasound. A small inci-
sion is made and a hollow probe placed to the area of 
abnormality. After this area is located, tissue sample 
may be taken. The sample is generally larger than the 
core needle biopsy.

 n Stereotactic core needle biopsy: This technique uses 
computerized images to locate the abnormal areas 
where the needle biopsy should be completed.

 n Incisional/excisional biopsy: Incisional biopsy only 
removes enough of the abnormality to make a diag-
nosis and the excisional biopsy removes the entire 
abnormality.

Pathological Staging of Breast Cancer

Staging of breast cancer is based on tumor size, extent of 
breast involvement, axillary lymph node involvement, and 
the presence or absence of distant metastases. These criteria 
describe the tumor, nodal, and metastatic (TNM) staging sys-
tem (American Joint Committee on Cancer [AJCC], 2012). 
There is a difference between clinical staging and pathological 
staging. Clinical staging includes tumor size as estimated by 
physical examination or mammogram. Clinical staging can 
assist the practitioner in choosing the next testing sequence or 
in the decision of choosing to use neoadjuvant therapy. The 
most accurate determination of primary tumor size, and the 
one that provides the most accuracy be used for staging, is 
made by the pathologist on review of the biopsy, lumpectomy, 
or mastectomy specimen. The largest diameter of the invasive 
component is used to determine tumor size. The staging sys-
tem suggested by the AJCC in 2012 is the most current.

At diagnosis, more than 50% of patients have disease 
confined to the breast alone, about 30% to 40% have ipsi-
lateral regional lymph node involvement, and <15% present 
with distant disease. About 60% of those with lymph node 
involvement have fewer than four nodes involved by tumor.
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 n Strong family history of breast cancer
 n     Negativ  e history of blood clots

 T  amoxifen is a pproved for use in premenopausal women 
and ralo xifene in postmenopausal women.

Genetic  Testing

Current guidelines (NCCN, 2014) f o   r BRCA1/BRCA2 te    st-
ing    recommend that testing be considered for women with 
a p ersonal history of breast cancer     and one   of the following 
criteria:

 n Breast cancer (BCA) diagnosed   at the age of 45 years 
or younger

 n Having two breast primari es (bilateral tumors or two 
or more clearly separate ipsilat eral tu mors, occur-
ring synchronously or asynchronously) with the fi rst 
breast cancer     diagnos  ed at the age of 50 years or 
younger

 n Diagnosed at 50 years or younger with one or more 
close relatives with breast cancer     at any   age (or with 
a limited family history)

 n Diagnosed at any age with two or more close relatives 
with breast cancer     at any   age; diagnosed at any age 
with one or more close relatives with epithelial ovar-
ian cancer  diagnos  ed at any age

 n Diagnosed with triple-negativ e breas t cancer     at the 
  age of 60 years or younger

 n Diagnosed at any age with one or more close relatives 
with breast cancer     diagnos  ed at the age of 50 years 
or younger

 n Diagnosed at any age with two or more close rela-
tives with pancreatic cancer or aggr  essive prostate 
cancer (Gleaso  n score  ≥7) at any age; or Li–Fraumeni 
syn  drome

 n Having a close male relative with breast cancer at     any 
ag  e (NCCN, 2014)

Up     to 20% of breast cancer pa    tients   have a positive family 
history for breast cancer. A    bout 5%   of patients demonstrate 
a clear pattern of autosomal domina nt inheritance. These lat-
ter 5% are likely to have either the BRCA1 or BRCA2 g    ene 
and a    re likely to develop breast cancer at     a youn  ger age. The 
BRCA1 gene has b   een cloned and resides on chromosome 

17. According to the most recent estimates, 55% to 65% of 
women who inheri t a harmful BRCA1 mutation a    nd around 
45% of women who inheri t a harmful BRCA2 mutation w    ill 
develop breast cancer by     age 70   years.

 The BRCA2 gene has also    been cloned and resides on 
chromosome 13. Patients with mutations in this gene have a 
similar risk for breast cancer as tho    se with   the BRCA1 gene 
but a low    er risk of ovarian cancer (prob ably <20  %).

Numerous muta tions in both the BRCA1 and BRCA2 
gene    s have bee    n identifi ed. Some mutations have been 
found to be more prevalent in certain groups. These include 
the 185delAG mutation an  d the 5382inc2 mutation of  the 
BRCAI gene and the 6    174delT mutation of   the BRCA2 
gene. These ge    nes account for the vast m ajority of heredi-
tary breast cancers in wo  men of Ashkanazi J ewish her  itage. 
A mutation in the gene that results in the recessive disorder 
ataxia-telangiectasi a may a lso make patients more suscep-
tible to radiation-induced br east cancer.

Wome n who have a strong family history of breast 
or ovarian  cancer and  who inh  erit a mutation in 
this gene have a >50% chance of developing breast 
cancer by a    ge 50 y  ears and an 80% chance by age 
70 years. Moreover, they have a 30% chance of 
developing ovarian cancer by  age 50 y  ears and an 
almost 50% chance by age 70 years.

Women who inherit this gene but who lack a 
family history of breast or ovarian ca ncer have  a 
lower   risk of breast cancer, proba    bly abo  ut 50%.

 C L I N I C A L  W A R N I N G :!

T here is a n increase d frequency of male breast can-
cer in BRC    A2 carr  iers. The BR CA1 and BRCA2 gene   s 
can be c    arried and passed to offspring by men as 
well as women.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n In  the era o f person alized medicine, there are 

 many oppor tunities for the use of genomics and 
genetics to personalize the care and facilitate 
 optimization of therapy for the best outcomes. 
Genetic and personal genomics may assist the 
patient and the providers of care in optimizing 
t he outcome for cancer surgery and u  ltimate ly 
the individual’s survival rate from breast cancer.

W omen who  have one  or more of the following 
should be referred for genetic counseling and 
testi ng:

 n Breast cancer diagno   sed bef  ore age 50 years

 n Cancer in both breas ts

 n Both breast and ovarian c ancers

 n Multiple breast cancers

 n Two o  r more primary types of BRC A1- or BRCA2-
rela    ted cancer     s in a single family member

 n Cases of male breast cancer in the family

 n Ashken    azi Jew  ish ethnicity (NCCN, 2014a)

 C L I N I C A L  W A R N I N G :!
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cancer, should be managed by PCPs in close collaboration 
with surgeons and medical oncologists.

NEOADJUVANT MANAGEMENT OF BREAST CANCER

Neoadjuvant chemotherapy is an option for women with 
very large tumors (generally >5 cm) or in patients with 
HER2 Neu positive tumors. Patients with larger breast can-
cers may be treated with preoperative neoadjuvant chemo-
therapy to provide the opportunity for breast preservation. 
In this setting, preoperative chemotherapy results in shrink-
age of the primary lesion allowing the opportunity for BCT. 
Thus, the majority of patients may be suitable candidates 
for BCT (Clarke et al. 2005).

HER2 is a member of the epidermal growth factor 
receptor (EGFR/ERBB) family. Amplification or over-
expression of this oncogene has been shown to play an 
important role in the development and progression of cer-
tain aggressive types of breast cancer. In recent years, the 
protein has become an important biomarker and target of 
therapy for approximately 30% of breast cancers (Mitri, 
Constantine, & O’Regan, 2012). The use of neoadjuvant 
chemotherapy in the setting of HER2 positive cancers has 
shown an increase in progression-free survival (PFS; Mitri, 
Constantine, & O’Regan, 2012). In September 2013, the 
U.S. Food and Drug Administration (FDA) approved the 
use of specific drug regimens to be used in only in the neo-
adjuvant setting for the HER2-positive breast cancer patient 
(NCI, 2014). Clinical trials traditionally experiment with 
new drugs in the metastatic setting but more recently are 
bringing drugs to an earlier setting such as neoadjuvant.

SURGICAL MANAGEMENT

The evidence for the surgical management of breast can-
cer demonstrates that BCT is an effective option for can-
cer removal. Women with invasive breast cancers <4 to 5 
cm in largest diameter are excellent candidates for BCT 
lumpectomy (also called partial or segmental mastectomy). 
BCT consists of removing the tumor mass with clear sur-
gical margins, which is a portion of healthy tissue around 
the tumor. There has been discussion on the definition of a 
“clear” surgical margin with no clear consensus at this time. 
Requirements range from no ink on tumor or specific mea-
surements such as <0.5 to <1 mm from tumor (Harness et 
al., 2014; Morrow, Harris, & Schnitt, 2012). Patients who 
receive breast-sparing procedures for breast cancer removal 
have a decreased rate of recurrence if the surgical inter-
vention is followed by radiation therapy (Bartelink, 2007; 
Morrow et al., 2012). Women with invasive breast cancer 
commonly have carcinoma in situ adjacent to or commin-
gled with their invasive lesion. In this case, the more aggres-
sive finding dictates the treatment.

Sentinel node biopsy is one of the most important predic-
tors of the need for axillary node dissection. In recent trials 
by Giuliano et al. (2011), it is noted that if sentinel node 
biopsy is negative there is no need to complete an axillary 
node dissection, which has changed the surgical management 
of the breast cancer patient in 2011 (Giuliano et al., 2011). 
Biopsy of the sentinel node using radioactive colloid or a 

Treatment and Management of Breast Cancer

The treatment of women with breast cancer will be deter-
mined based on the pathologic findings and staging at diag-
nosis. After diagnosis and radiologic staging of disease, 
treatment may include interventions by surgery, medical 
oncology, radiation oncology, or a combination of two or 
three of these modalities to facilitate cure or remission and 
support the patient on her survivorship journey. Women 
with newly diagnosed breast cancer should be given infor-
mation and guidance concerning their options for primary 
therapy. Collaboration and coordination before surgery 
by the PCP, surgeon, plastic surgeon, medical oncologist, 
pathologist, and radiation oncologist, genetic counselor, 
and patient navigator are necessary.

Women who wish to proceed with mastectomy are 
required by law to be given information concerning breast 
reconstruction, which can be done in many patients concur-
rent with mastectomy. This is called immediate reconstruc-
tion. There are many types of immediate reconstruction and 
delayed construction and these options should be fully dis-
cussed with a plastic surgeon.

The discussion of treatment options for women newly 
diagnosed with breast cancer needs to include an entire 
team. The algorithm for choosing the right therapy is guided 
by the pathology of the tumor. The pathologic features of 
a breast tumor define the type and timing of the sequen-
tial treatment. There are tumors that can be treated with 
surgical excision followed by radiation therapy. There are 
tumors that based on pathology can be managed surgically, 
followed by radiation and hormonal therapy. Whereas 
other tumors with more aggressive pathologic features may 
require surgery followed by chemotherapy, radiation ther-
apy, and 10 years of hormonal therapy. Tumors that present 
with HER2 Neu positivity in their pathology or that are >5 
cm upon initial evaluation may require neoadjuvant chemo-
therapy, followed by surgical excision and then radiation 
and hormonal therapy. The algorithms for the treatment of 
breast cancer are constantly changing based on the growing 
body of evidence in this specialty area.

IN SITU MANAGEMENT

Carcinoma in situ without any invasive component now 
accounts for about 20% of all breast cancers; there are two 
main types, LCIS and DCIS. Historically, patients with both 
LCIS and DCIS underwent mastectomy, but more recently 
patients with DCIS have been managed with breast-con-
serving therapy (BCT) and radiation, selected patients with 
lumpectomy alone. LCIS has been identified as a lobular 
neoplasia, occurring infrequently but clearly associated 
with an 8% risk for development of invasive breast can-
cer (Oppong & King, 2011). Patients with LCIS are gen-
erally offered one of the following treatment options: (a) 
lifelong surveillance with the goal of detecting subsequent 
malignancy at an early stage; (b) chemoprevention; or (c) 
bilateral prophylactic mastectomy (Oppong & King, 2011). 
Patients with LCIS, given their high risk to develop breast 
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RADIATION THERAPY

Postoperative  breast irradiation minimizes subsequent 
recurrence in the involved  breast and is the current stan-
dard of  care for use with   breast-conserving therapies. 
There may be  short-term impact on  cosmesis with edema, 
 erythema,  hyperpigmentation, and  telangiectasias  ( Chen et 
al., 2006). The risk of  ipsilateral recurrence after lumpec-
tomy and  breast irradiation is 20%  (  Wapnir et al., 2011). 
Seventy-fi ve percent of recurrences will take place within 
the fi rst 5 years following  breast irradiation  ( Clarke et 
al., 2005). Without  breast irradiation, recurrence at the 
lumpectomy site occurs in up to 40% of patients  ( Clarke 
et al., 2005). In general, chest  wall radiation is now 
reserved for  women with large  primary lesions  (≥5 cm) 
or four or more involved  axillary nodes, or in cases where 
tumor involves the margins of the mastectomy specimen.

HORMONAL  MANAGEMENT OF    BREAST    
CANCER SURVIVORS

 Tamoxifen is one of the oldest hormonal agents and is 
an  antiestrogen with weak  estrogen-agonist properties. 
 T amoxifen is    used both as chemoprevention in  women 
deemed  high risk for th e development of     breast   can-
cer and as  adjuvant therapy in  wom en with hormonally 
responsive   breast  cancers. When   tamoxifen is provided  as 
a hormonal therapy to  women in the  adjuvant setting, the 
latest data suggest increased overall survival benefi t from 
10 years of therapy instead of 5 years. A pooled analysis 
of two large  clinical trials,   aTTom and   ATLAS (>17,000 
patients), has clearly demonstrated the reduced risk of 
reoccurrence with the extension of hormonal therapy to 
10 years.

The  oncotype   DX testing became available to providers 
in 2008. This testing is a s eries of gene testing that  offers 
predictive value of benefi t from  chemotherapy. If the recur-
rence score is    <18 the n the  likelihood of  chemotherapy add-
ing to overall survival is negligible. If the score is over 32 the 
patient will clearly benefi t from adding  chemotherapy to the 
 adjuvant therapy. For those patients with a  low-recurrence 

blue dye prior to dissection may minimize the extent of  axil-
lary  surgery. Less than 5% of patients with   negative sentinel 
nodes are likely to have  higher  axillary nodes involved after 
more extensive  axillary dissection.  Axillary node dissection 
is therefore only performed if sentinel node biopsy is positive 
in early stage cancers  T1 and  T2. The risk of recurrence in 
the  axilla is extremely low (<5%) in patients who have had 
such a procedure. To have a true    ALND at least six lymph 
nodes need to be removed for accurate  staging  (  NCI, 2014).

For  women with invasive     breast   cancer, pathologic 
determination of the extent of  axillary node involvement 
is the most effective predictor of metastatic risk. Sentinel 
node biopsy is usually performed, and if positive,  axillary 
dissection is performed and generally well tolerated, but 
a few patients develop  lymphoedema and other complica-
tions. Even for patients with small invasive lesions (<5 mm 
in largest diameter) and without evidence of  adenopathy on 
the clinical examination, positive  axillary nodes are found 
in 5% to 15% of patients.

Although   BCT is appropriate for the majority of 
patients, some  women may choose or be directed to mas-
tectomy. The indications for mastectomy include: patients 
not eligible for    BCT, prophylactic removal with  high-risk 
BRCA1 and     BRCA2 gene mutations, and patients who pre-
fer this  treatment. In this case,  women who wish to proceed 
with mastectomy are required by law to be given informa-
tion concerning  breast reconstruction, which can be done in 
many patients concurrent with mastectomy. This is called 
immediate reconstruction. There are many types of imme-
diate reconstruction and delayed construction and these 
options should be fully discussed with a plastic surgeon.

Medical Oncologic  Management ( Adjuvant)

Adjuvant therapy is defi ned as the use of  chemotherapy, 
hormonal therapy, or immunotherapy in conjunction with 
defi nitive  treatment of the  primary lesion. Adjuvant therapy 
is used to lower the risk of distant metastases. The goal 
of  adjuvant therapy is to eliminate small, clinically occult 
 micrometastases arising from the  hematogenous spread of 
malignant cells from the  primary lesion before   diagnosis. 
Adjuvant  chemotherapy is given to patients with invasive 
  cancer and the regimen is chosen based on the pathol-
ogy of the tumor. Tests for estrogen, progesterone, and 
   HER2 receptor status as well as the presence or absence of 
lymph node spread direct the choice of treatments. Patients 
with  triple-  negative  disease are among those who would 
receive  chemotherapy  adjuvant to the surgical  treatment. 
Combination regimens using several chemotherapeutic 
agents are commonly used for a period of 3 to 6 months. 
The effectiveness of  adjuvant therapy is judged by measur-
ing  recurrence-free (i.e.,  relapse-free) survival as well as 
overall survival. Current therapy decreases the annual odds 
of     breast   cancer recurrence by about 25% to 30% and the 
odds of dying of     breast   cancer by about 20%. Adjuvant 
therapy in some trials has also decreased the risk of  ipsilat-
eral recurrence in  women who have had lumpectomy and 
 breast radiation as their  primary therapy.

Careful estimation of the risks versus the benefi ts 
of therapy is mandatory before placing patients on 
 adjuvant  treatment regimens.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n  Recommendations for  adjuvant therapy are 

based on menopausal status, the number of 
positive lymph nodes, and the receptor status of 
the tumor. The selection of  adjuvant therapy is 
complex; consensus guidelines are available at 
www. nccn.org/professionals/physician_gls/f_guide-
lines.asp.

http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://www.nccn.org/professionals/physician_gls/f_guidelines.asp
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include cancer, the current and past treatments, expected 
long-term or late side effects of treatment, in addition to 
the appropriate health maintenance routines. The care plans 
are designed to be useful to the survivor and the care pro-
viders. The Commission on Cancer (CoC) and National 
Association for Breast Programs (NAPBC) and ASCO 
along with Oncology Nursing Society have mandated and 
endorsed that patients be provided with a survivorship care 
plan. The care plan is a formal written document designed 
to assist the patient and family members to access and man-
age their care in different stages of their journey.

A survivorship care plan should include all of the 
following:

 n The patient’s specific diagnosis
 n The patient’s tumor characteristics: grade, stage, hor-
monal status, and HER2 status of the tumor

 n The patient-specific treatment: names of treatments 
received, dates treatments started and stopped, and 
toxicities

 n Any breast cancer treatment that is continuing and 
expected duration (e.g., endocrine therapy or anti-
HER2 therapy)

 n Potential late side effects
 n Support services being used or those that have been 
helpful in the past

 n Contact information for the patient’s cancer specialists
 n Follow-up care guidelines for provider visits, diagnos-
tic tests and examinations (NCCN, 2014)

Five percent of women have metastases at the time of 
their breast cancer diagnosis (Cancer Facts and Figures, 
2014; Cardoso et al., 2009). Another 30% of women will 
have a recurrence after initial therapy within 2 years of diag-
nosis (Cardoso et al., 2009). The patient with metastatic 
or recurrent breast cancer should maintain her relationship 
with her oncologist and radiation oncologist if applicable. 
The patient should be offered genetic counseling if she 
meets criteria for referral. The impact of a cancer history 
in the family can impact future screening plans for female 
family members.

 n TEACHING AND SELF-CARE

In 2009, the USPSTF, after review of available evidence from 
many trials, stated that the breast self examination (BSE) 
did not impact the rate of early detection nor did this activ-
ity lessen mortality from breast cancer. The statement issued 
was “The USPSTF recommends against teaching BSE” 
(USPSTF, 2009). The statement led to controversy in the 
breast cancer community because a BSE carries no cost and 
may lead a patient to seek early medical care. The recom-
mendation was based on the number of additional tests and 
biopsies that were performed based on a patient’s reported 
BSE. It remains the teaching and foundation of many cancer 
organizations that patients should continue to be instructed 
in BSE and the need for appropriate screening studies to 

score, the therapy recommended may be any of a number of 
hormonal therapies: tamoxifen, letrozole, arimdex, anastro-
zole, and faslodex.

Recent data show that ovarian ablation is similar to che-
motherapy in improving breast cancer survival in premeno-
pausal women who have receptor-positive tumors. Many 
providers and patients find ovarian ablation by surgical or 
radiotherapeutic means objectionable, and ablation has not 
been widely used in the United States. The introduction of 
gonadotropin-releasing hormone agonists has provided a 
more acceptable and potentially reversible means of provid-
ing ablative therapy.

According to the NCCN guidelines, hormonal ther-
apy after surgical removal of an ER/PR positive tumor is 
dependent upon menopausal status. If premenopausal, the 
recommendation is tamoxifen with ovarian ablation or sup-
pression. In the postmenopausal female the options are an 
aromatase inhibitor (AI) for 5 years, tamoxifen for 2 to 3 
years followed by an AI, and in the most recent literature 
completion of hormonal therapy is after 10 years with one 
of the combinations mentioned here.

Primary Care Follow-Up After  
Breast Cancer (Survivorship)

In 2012, a systematic review was conducted which provides 
the evidence for the current guidelines for follow-up after a pri-
mary breast cancer has been discovered and treated. According 
to Khatcheressian et al. (2012), regular history, physical 
examination, and mammography are recommended for 
breast cancer follow-up.

 n Physical examinations should be performed every 3 
to 6 months for the first 3 years, every 6 to 12 months 
for years 4 and 5, and annually thereafter.

 n For women who have undergone breast-conserving 
surgery, a posttreatment mammogram should be 
obtained 1 year after the initial mammogram and at 
least 6 months after completion of radiation therapy. 
Thereafter, unless otherwise indicated, a yearly mam-
mographic evaluation should be performed.

 n The use of complete blood counts (CBCs), chem-
istry panels, bone scans, chest radiographs, 
liver ultrasounds, pelvic ultrasounds,  CT scans, 
[18F]fluorodeoxyglucose–positron emission tomog-
raphy scans, MRI, and/or tumor markers (carcino-
embryonic antigen, CA15-3, and CA 27.29) is not 
recommended for routine follow-up in an otherwise 
asymptomatic patient with no specific findings on 
clinical examination.

Survivorship is an integral aspect of cancer care. 
According to Cancer Facts and Figures there are 13.7 mil-
lion cancer survivors in the United States (Cancer Facts and 
Figures, 2014). In the IOM report of 2006, survivorship 
care was first recognized as a very important aspect of care. 
The purpose of a survivorship care plan is to communicate 
with the patient and all health care providers about either 
primary care or specialty care. The past medical conditions 
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 n Cancer and Careers. www.cancerandcareers.org. An 
online resource for women returning to work after 
cancer treatment. 

 n SHARE: Self-Help for Women with Breast or Ovarian 
Cancer, 1501 Broadway, Suite 1720, New York, 
NY 10036; 212-719-0364. Breast Cancer Hotline: 
English—1-866-891-2391, Spanish—212-719-4454. 
www.sharecancersupport.org. A self-help organi-
zation that offers support groups, educational pro-
grams, hotlines, wellness programs, and advocacy for 
women with breast or ovarian cancer. All programs 
for patients and their families/caregivers are free of 
charge. 

 n Susan G. Komen Breast Cancer Foundation, Komen 
Help Line, 1-800-462-9273. www.komen.org. 
Volunteers “who have been there” are available to 
offer support, answer questions, and provide educa-
tion about issues related to cancer. 

 n YWCA’s Encore Plus, 800-95E-PLUS, 202-682-
3636: Offers exercise programs and support groups.

 n The Wellness Community, 310-314-2555: Has 
14 centers in the United States, offering sup-
port groups, exercise programs, classes in stress 
reduction and nutrition, social get-togethers, and 
workshops.

 n National Library of Medicine, www.nlm.nih.gov: 
Provides free Internet access to MEDLINE via 
PubMed or Grateful Med.

 n NCI: www.cancer.gov/cancertopics/pdq/treatment/
breast/healthprofessional/page1

 n Cancer Survivorship: www.canceradvocacy.org
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Gyn ecologic Cancers
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During the past decade, the role of hum an pap illoma virus 
(HPV   ) in the pathogenesis of gyn ecologic can cer in both 
genders has been elucidated. HPV   infection potentially 
causes approximately 11,000 cervical cancers, 4,800 non-
 cervical cancers in men, and 4,100 non cervical cancers in 
wom en (Cha   turvedi, 2010). In 2014, an estimated 94,990 
Ame rican wom en will be diagnosed with a gyn ecologic 
can cer with 28,790 succumbing to their illness (Am e   rican 
Can cer Soc iety [ACS  ], 2014). There are fi ve main types 
of can cer that affect a woman’s rep roductive system: cer-
vical, ova rian, uterine, vag inal, and vul  var. A sixth rare 
type of gyn ecologic can cer, fallopian type, completes the 
spectrum of female gynecologic malignancies. Gynecologic 
malignancies represent 11% of all  cancers affecting wom en 
(N CI  , 2013; Schiffman et al., 2011). They are the fourth 
most common cancers in Ame rican wom en. Uterine can-
cers accou nt for 55% of the se tumors (AC S  , 2014; NCI  , 
2013). Yet cervical, end ometrial, and ova rian malignancies 
contribute signifi cantly to the morbidity and mortality of 
the female population. Whereas cervical and end ometrial 
cancers can  be detected early in their development, many 
pat ients with ova  rian can cer present with already advanced 
disease. Early detection is essential for the greatest possibil-
ity of treatment and improved mortality.

This cha pter reviews the fi ve major female gyn ecologic 
cancers (cervical, vag inal, vul  var, end ometrial, and ova rian) 
as well as tro phoblastic disease, and addresses how pri mary 
car e cli nicians can  increase pri mary pre vention, overcome 
dia gnostic challenges, and improve utilization of gyn eco-
logic can cer scr eening. In addition, the widespread use of 
prophylactic HPV    vaccination in pri mary car e may offer 
pri mary pre vention for 70% of cer vical can cer and 95% of 
non cervical can cer associated with HPV    16 and 18.

 n CARCINOMA OF  THE CERVIX

Anatomy, Phy siology, and Pat hology

The cervix is a fus iform cavity that communicates below 
with the vagina and above with the uterine body. The 

epithelium of the upper two  thirds is columnar, whereas 
the lower third gradually changes to squ amous close to 
the external opening of the cervix (os). The transforma-
tion zone is a ring of tissue located at the squ amocolum-
nar junction; where the squ amous epithelium of the vagina 
meets and replaces the glandular epithelium of the end ocer-
vical canal and is the site of continuous met aplastic change. 
This change is most active in ute ro, at puberty, and dur-
ing the fi rst pregnancy, and then declines after menopause. 
Cervical cancers occur primarily at this cervical transfor-
mation zone. In the past decade, HPV    has been identifi ed 
as a necessary causal agent to the development of cervical 
neo plasia and can  be detected in 99.7% of cervical can-
cers (Sch   iffman et al., 2011). The most common his tologic 
types of cer vical can cer are squ amous cell (69% of cervi-
cal cancers) and ade nocarcinoma (25%). Cer vical can cer 
generally arises from acute infection with hig h-risk HPV    
carcinogenic subtypes, followed by viral persistence in the 
squ amocolumnar junction and then invasion.

Early Disease

Pre invasive disease is usually detected during routine scr een-
ing from cervical cyt ology. Patients with early invasive dis-
ease may also be asymptomatic.

Th e fi rst symptom of invasive  cer vical can cer is usu-
ally abnormal bleeding, which may be pos tcoital, 
irregular, or heavy. This may be associated with 
clear, watery, muc oid, purulent, or fou l-smelling 
vag inal discharge. Initial sym ptoms may be clinically 
mistaken for cer vicitis or vag initis. Pelvic pain may 
result from invasion of the disease or from coex-
istent pelvic infl ammatory disease. Asymptomatic 
wom en may be diagnosed when a visible lesion is 
discovered upon pelvic examination.

 C L I N I C A L  W A R N I N G :!
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HPV    infection. These include smoking, immunodefi ciency, 
high parity, mult iple sexual part ners, oral  contraceptive 
(OC)   use, poor oral hygiene, chronic infl ammation, and 
coin fection with other infectious agents (especially chly-
 madia, HIV,   and herpe s simplex virus (HSV)   -2 infection; 
Bara   kat, Mark  man, & Rand all, 2009; Cast   ellsagué, 2008; 
Schif   fman et al., 2011). In the Unite d States, the incidence 
of cervi cal cance r is higher among women  of certain racial 
and ethnic groups: White s (incidence: 7.7/100,000 and 
mortality: 2.2/100,000); Hispa nics/Latin os (12.5/100,000 
and 3.1/100,000); Afric  an Americans (10.7/100,000 and 
4.4/100,000); and Ameri  can Indians and Alask a Natives 
(9.7/100,000 and 3.4/100,000; Siege  l et al., 2014).

Globally cervi cal cance r continues to be the second 
leading cause of cance r deaths for women  in less- developed 
count ries. The highest incidence rates, more than fi ve times 
the rates in the Unite d States and Canad a, were reported 
from East  Africa, Centr al America, and the Pacifi  c Islands 
(Barak   at et al., 2009).

Diagnostic Criteria

Cervical changes are classifi ed using the Bethe sda system in 
the Unite d States that incorporates a view of cervical carci-
nogenesis due to HPV i   nfection (Solo m on & Nayar  , 2004). 
Liqui d-based cytol ogy techniques create more uniform 
slides and compu ter-assisted cytol ogy evaluation systems 
have been adopted to achieve more rapid reporting and 
resulting. Defi nitive diagn osis of cervi cal cance r is based on 
histology obtained through cervical biopsy.

History and Physi cal Examination

All patie nts with cervi cal cance r should be evaluated with 
a careful history and physi cal examination, with particu-
lar attention to inspection and palpation of pelvic organs 
with bimanual and recto vaginal examinations. Attention 
to the psychosocial and cultural concerns of the patient is 
very important. The provider must consider the diffi culties 
of this moment and should be comfortable and knowledge-
able enough to encourage patie nts to express and discuss 
their concerns.

Diagnostic Studies

PAP S   MEAR

Annual Pap s   mears are recommended for high- risk patie nts 
only. High- risk patie nts include patie nts who are cigarette 
smokers, are infected with high- risk HPV s   trains, have mul-
ti ple-sexual partn ers, and those with prior abnormal Pap 
s   mear or cervical dysplasia. Women younger than age 21 
years should no longer be screened with HPV t   esting or Pap 
s   mears. The false -negative rate of the Pap s   mear is about  
10% to 20% in women  with invasive cance r. The sensitivity 
of the test  may be improved by proper sampling of the squa-
m ocolumnar junction and the endoc ervical canal. Smears 
witho ut endoc ervical cells or metap lastic cells are inadequate 

Late Disease

The triad of sciatic pain, leg edema, and hyd ronephrosis is 
almost always associated with extensive pelvic involvement 
by the tumor. Hyd ronephrosis may cause fl ank pain and 
may be associated with pye lonephritis.

Epidemiology

The ACS  estimates that there are 12,000 new cases of 
invasive cer vical can cer in the Uni ted States per year. 
Approximately 4,000 pat ients are expected to die of cer-
 vical can cer; this represents approximately 2% of all  can-
 cer deaths in wom en and 18% of all  gyn ecologic cancers. 
Cer vical can cer is the third most common gyn ecologic 
can cer in the Uni ted States (Sie  gel, Ma,  Zou  , & Jem  al, 
2014).

Squ  amous cell carcinoma (SCC   ) of the cervix follows a 
pattern of sexually transmitted disease. The Int ernational 
Agency for Res earch on Can cer (IAR   C) has identifi ed 12 
hig h-risk carcinogenic HPV    types 16, 18, 31, 33, 35, 39, 
45, 51, 52, 56, 58, and 59 (Sc h  iffman et al., 2011). Of 
the se HPV    subtypes, HPV    16 and 18 accou nt for 70% of 
all  cervical cancers. HPV   16 is most carcinogenic in terms 
of numbers of cases of SCC    and cer vical intraepithelial neo-
 plasia grade 3 (CIN   3). HPV   18 is more frequently seen in 
cases of ade nocarcinoma. Research has revealed the distri-
bution of HPV    subtypes for SCC   : HPV   16 (59% of cases); 
HPV   18 (13%); HPV   58 (5%); HPV   33 (5%); and HPV   
45 (4%).

Ade nocarcinoma is associated with HPV    16 (36%); 
HPV    18 (37%); HPV    45 (5%); HPV    31(2%); and HPV    33 
(2%) (Li, Fra  nceschi, How   ell-Jones, Sni  jders, & Cli fford, 
2011).

HPV   is the most common sexually transmitted infection 
in the Uni ted States. More than 40% of Ame rican wom en 
will develop genital HPV    infection (Har  iri et al., 2011). 
However, most hig h-risk HPV    infections do not cause can cer 
and asymptomatically disappear within 1 to 2 years. HPV   
infection slowly progresses to cer vical can cer with extremely 
few rap id-onset cases of cer vical can cer occurring before the 
age of 25 years; most can cer diagnoses are made after 40 
years of age (AC S  , 2014; Cas   tellsagué, 2008). HPV   is not the 
exclusive cause of cerv ical canc er and there are rare HPV-
   negative cervical cancers. Other possible causal cofactors 
might act by either diminishing immunity or potentiating 

Pa tients with very advanced tumors may present 
with pelvic or low -back pain that radiates along 
the posterior side of lower extremities. Bowel or 
urinary complaints especially pre ssure, hem aturia, 
hem atochezia, or presence of stool in the vagina 
can  also suggest advanced disease. Constipation 
may be a consequence of external compression of 
the rectum by the tumor.
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COLPOSCOPIC EXAMINATION

Patients with abnormal cytol ogy and no gross lesion 
must be evaluated by colpo  scopy and directed biopsy. In 
2006, the Ameri   can Socie ty for Colpo  scopy and Cervi cal 
Patho logy (ASCCP   ) convened a conference to create guide-
lines for manag ement of women  with abnormal cervi cal 
cance r scree ning tests and CIN b   ased on the best available 
evidence (Massad et al., 2013). It should be noted that 
colpo  scopy is diagn ostic for women  with abnormal cervi-
cal cytol ogic results but is not an effective scree ning tool. 
The effi cacy of colpo  scopy depends upon the experien ce 
and training of the colpo scopist. Therefore, the prima ry 
care  clinician should refer  all s uspicious lesions to a skilled 
colpo scopist.

ENDOC  ERVICAL CURETTAGE

If the entire squam ocolumnar junction cannot be visualized 
on colpo  scopy in a patient with an atypical Pap s   mear, endo-
c  ervical curettage (ECC)    is in dicated. ECC i  s also indicated 
in patie nts with atypical squam ous columnar lesions (ASC-
H   ); high-  grade squam ous intraepithelial lesions (HSIL)   ; 
atypical glandular columnar cells (AGC;    AIS;    ASC-U   S/LS IL) 
  but no visible lesion (Solom  on et al., 2007).

CONE BIOPSY

Cervical cone biopsy is potentially therapeutic when used 
to diagnose occult endoc ervical lesions and is an impor-
tant step in the diagn osis of micro invasive carcinoma of the 
cervix. Excis ional treatment of the carcinoma can b e per-
formed using a scalpel, laser, or elect rosurgery (i.e., cold 
knife conia tion, loop  electrosurgical excision procedure 
[LEEP]   , also called large  loop excision of the transforma-
tion zone [LLETZ   ]). There is presently no evidence that one 
technique is signifi cantly better than another. It is indicated 
in the following cases.

 n When the squamoc olumnar junction is poorly visu-
alized on colposc  opy and a high-gr ade lesion is 
suspected

 n When a high-grad e dysplastic epithelium extends into 
the endocervi cal canal

 n When cytology re sults suggest carcinoma in situ
 n When ECC shows HSI   L
 n When t   here is suspicion of AIS (Martin-Hir   sch, 
   Paraskevaidis,   Bryant, & Dicki nson, 2013 )

Cone biopsy should be performed in pregnant women 
only when  there is a strong suspicion of invasive cancer.

LABORAT ORY STUDIES

Standard laboratory studies should include a complete 
blood  count (CBC) and renal    and liver function tests in 
all patients wi th i nvasive cervical cancer . Since t reatment 
of choice involves hysterectomy, patient’s comorbid condi-
t ions should be assessed, and preoperative coagulation pro-
fi les should be drawn.

Primary care cl inicians  shou ld be cautioned regarding 
the use of available tumor markers. A number of serum 

and must be repeated. Because adeno carcinoma in situ (AIS) 
   originates near or above the transformation zone, it may 
not be sampled by a conventional smear. Detection of high 
 endo cervical lesions might be improved with the use of a 
cytob rush. Extensive evidence from rando mized clini cal tri-
als exists that HPV D    NA s cree ning is more sensitive than 
Pap s   mear scree ning alone for detecting precancerous cervi-
cal lesions (Ronco    et al., 2010; Schif   fman et al., 2011). A 
negative HPV t   est  provides long- term risk stratifi cation: 5 to 
10 years of reassurance (i.e., a high  negative predictive value) 
of not developing invasive cance r among HPV D    NA–n  ega-
tive women . Presently, best practices suggest HPV t   esting in 
conjunction with Pap s   mear for woman aged 30 to 65 years 
(Schi f  fman et al., 2011).

HPV t  esting for scree ning of cervi cal cance r in women  
younger than 30 years is not recommended. Cytology 
every 3 years addresses scree ning for cervi cal cance r in 
women  aged 21 to 29 years. Among women  who are HPV 
p    ositive but cytol   ogy negative about  60% become nega-
tive within 6 months (Apgar   , Kitte  ndorf, Bettc  her, Wong,  
& Kaufm an, 2009). However women  aged 30 years or 
older have a greater risk of developing CIN3    within 10 
years than their younger count erpar ts; 21% versus 14%, 
respectively. Women older than 30 years of age with neg-
ative cytol ogy and negative HPV t   ests have a long- term 
proba bility of absence of cervi cal cance r. Therefore, in 
women  who have had a hysterectomy or older than 65 
years of age and witho ut a history of severe diagn osis 
of CIN2    or higher, scree ning for cervi cal cance r may be 
discontinued.

Another option for women  with high  risk of HPV t   est-
ing younger than 30 years of age is refl ex HPV t   esting. 
Refl ex HPV t  esting refers to a process in which the HPV 
t  est  is only performed if the Pap s   mear result is abnormal. If 
the Pap s   mear result is normal, it is not performed. It is rec-
ommended that women  with negative cytol ogy and positive 
HPV t   esting may have repeat testing in 12 months. If HPV 
h  igh- risk infection persists, colpo  scopy is indicated even if 
cytol ogy is negative. Screening by HPV t   esting alone is cur-
rently not recommended at any a ge.

Clinical Pearls
 n Pap    smear s without endoc ervical cells or meta-

p lastic cells are inadequate and must be repeated.

Rega rdless of hysterectomy, women  older than 65 
years, with a past history of CIN2    or a more severe 
diagn osis, should continue routine scree ning for 
cervi cal cance r for at least 20 years.
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histology, and hemoglobin level (Mutch, 2009). Patients 
with widely metastatic disease (e.g., carcinomatosis or lung 
metastases; Stage IVB) are typically treated with full-dose 
chemotherapy alone. Palliative radiation therapy may be 
used to reduce vaginal bleeding or pain. Advanced care 
planning conversations with these women is essential in pri-
mary care to reduce pain, suffering, and loss of dignity at 
end of life (see Chapter 5).

SCREENING

The long preinvasive stage of cervical cancer, the relatively 
high prevalence of the disease in unscreened populations, 
and the sensitivity of cytologic screening all have made 
cervical carcinoma an ideal target for cancer screening. In 
the United States, screening with cervical cytology, as well 
as performing frequent pelvic examinations, has led to a 
decrease in the incidence rate from cervical cancer of more 
than 70% since the 1960s (Chelmow, Waxman, Cain, & 
Lawrence, 2012). Cervical cancer, once one of the most fre-
quent cause of cancer deaths in women, now ranks 14th for 
cancer deaths (Siegel et al., 2014).

Cervical cancer is also one of the most successfully 
controlled cancers in developed countries due to advances 
in the use of the Papanicolaou test as a screen. Women 
who have precancerous lesions detected through Pap tests 
have a nearly 100% 5-year survival rate. In contrast, 60% 
to 80% of women with advanced cervical cancer have not 
had a Pap test in the 5 years preceding diagnosis of can-
cer (ACS, 2012). In March 2012, the ACS, the ASCCP, 
and the American Society for Clinical Pathology (ASCP) 
released screening guidelines for cervical cancer screening 
to incorporate best practices in utilizing new HPV testing 
technology (Massad et al., 2013; Saslow et al., 2012). The 
revised recommendations suggest screening for all women 
to begin at age 21 years; for women 21 to 29 years, cytol-
ogy alone every 3 years is recommended; for women 30 
to 65 years, cytology with HPV cotesting every 5 years is 
suggested; however, if HPV testing is unavailable, then 
cytology alone every 3 years should be continued until 
age 65 years. Women without history of CIN 2 or higher-
cervical disease may discontinue screening at age 65 years 
or after hysterectomy with removal of the cervix (Saslow 
et al., 2012).

Patients who were diagnosed and treated for cervical 
cancer should be followed by the provider over their life-
time to maintain health. Periodic examinations will prevent 
or at least delay the recurrence of the disease and further 
complications. Table 64.1 summarizes recommendations 
for screening.

PREVENTION

As a mention of public health policy, the introduction of 
HPV vaccination in the new millennium has strengthened 
best practices of primary prevention of cervical cancer. 
There are presently two licensed HPV prophylactic vac-
cines—Gardasil (Merck) and Cervarix (GlaxoSmithKline) 

markers have been investigated for use in assessing prog-
nosis, monitoring response to therapy, and detecting recur-
rence. The most commonly used are serum SCC antigen, 
tissue polypeptide antigen, CEA, CA-125, and CYFRA 
21–2. No significant research exists to support their use 
in primary care and they are not recommended as routine 
diagnostic tests. CA-125 levels are elevated in only 13% to 
21% of women with cervical squamous cell cancer, but may 
be a better tumor marker for those with adenocarcinoma 
(Amendola et al., 2005).

RADIOLOGIC STUDIES

All patients with invasive cervical cancer should have a 
chest radiograph to rule out metastatic disease to the lungs, 
and imaging including CT scan or MRI obstruction by the 
tumor.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Several factors may influence treatment options, includ-
ing tumor size, stage, and histology; evidence of lymph 
node involvement; risk factors for surgery or radiation; 
and patient preference. The International Federation of 
Gynecology and Obstetrics (FIGO) has defined the most 
widely accepted staging system for carcinomas of the 
cervix; it was last updated in 2009 (Mutch, 2009). As 
a rule, intraepithelial lesions are treated with superficial 
ablative techniques such as cryosurgery, laser therapy, or 
loop excision. These are all outpatient procedures that 
maintain fertility and carry a low-recurrence rate; pro-
gression to invasion is rare. Lifelong surveillance of these 
patients is necessary, however, to detect early signs of 
recurrence.

Microinvasive cancers invading less than 3 mm (stage 
IA1) are managed with conservative surgery, such as exci-
sional conization or extrafascial hysterectomy. Total or 
vaginal hysterectomy is the standard treatment for this stage 
of disease. However for those who wish to maintain fertil-
ity, conization is the choice. Conization is performed with 
a cold knife or carbon dioxide laser under general or spinal 
anesthesia. Complications occur in 2% to 12% of patients 
and include sepsis, hemorrhage, infertility, stenosis, and cer-
vical incompetence.

Early invasive cancers (Stages IA2 and IB1 and some 
small Stage IIA tumors) that are confined to the cervix, 
uterus, upper third of the vagina, are nonbulky (4 cm or 
less), and have no lymph node metastases are appropriate 
candidates for radical hysterectomy. Cancers with local 
extension (the low two-thirds of the vagina, parametrium, 
or bladder) that are bulky (stage IB2, IIA2 to IVA) or with 
lymph node metastases are generally treated with chemo-
radiation. Assessment of lymph nodes helps to design the 
radiation fields (i.e., pelvic radiation vs. extended field 
radiation). The prognosis is influenced by tumor character-
istics such as bulk and diameter, lymph node metastasis, 
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a ACS/ASCCP Cervical Cancer Screening Guidelines released in March of 2012.
  ASC-US, atypical squamous columnar cells of unknown signifi cance; CIN,  cervical intraepithelial  neoplasia;    HPV,  human  papilloma virus; LGSIL, low-grade squa-
mous intraepithelial lesion.
 Source:  Adapted from    Saslow et al. (2012).

POPULATION
RECOMMENDED 
  SCREENING  METHODa  MANAGEMENT  OF  SCREEN  RESULTS  COMMENTS

<21 years no  screening   HPV testing should   nOT be used for 
 screening or triage of    ASC- US in 
this age group.

21–29 years Cytology alone every 3 
years with refl ex    HPV 
testing of    ASC- US

    HPV-positive    ASC- US or  cytology of    LS IL or more 
severe:  Refer for   colposcopy

  HPV testing should   nOT be used for 
 screening in this age group

 Cytology negative or      HPV–   negative for ASC- US : 
Rescreen with  cytology in 3 years

30–65 years   HPV and cytology 
“cotesting” every 5 
years (preferred)

    HPV-positive    ASC- US or  cytology of    LSIL or more 
severe:  Refer for   colposcopy

    HPV-positive,  cytology negative:
 n  Option 1:  12-month  follow-up with   cotesting
 n  Option 2:  Test for    HPV 16 or    HPV 16/18 
 Genotyping

 l  If    HPV16 or    HPV16/18 positive , refer to 
  colposcopy

 l  If    HPV16 or    HPV16/18 negative:  12-month 
 follow-up with   cotesting

  Cotest Negative or      HPV-Negative    ASC- US:  Rescreen 
with   cotesting in 5 years

Screening by    HPV testing alone is 
not recommended for most clinical 
settings.

Cytology may be used 
alone every 3 years 
if refl ex    HPV test-
ing unavailable 
(acceptable)

   ASC- US or  cytology of    LSIL or more severe: 
 Refer for available refl ex    HPV testing and/or 
  colposcopy

 Cytology Negative:  Rescreen with  cytology in 3 
years

>65 years  No  screening following 
adequate negative 
prior  screening

Women with a history of    Cin2 or 
a more severe  diagnosis should 
continue routine  screening for at 
least 20 years.

After 
hysterectomy

 No  screening Applies to  women  without a cervix 
and  without a history of    Cin2 or a 
more severe  diagnosis in the past 
20 years or  cervical  cancer ever.

  HPV vaccinated Follow  age-specifi c  recommendations (no changes)

TABLE 64.1 Su  mmary of Re commendations

with   research  supported effi cacy aga inst new infection with 
HPV 16 and HPV 18, HPV 31, HPV    45, CIN2, a   nd CIN3 
   lesions    (Paavone   n et al.,    2009). Present   ly, the American 
Academy of Immunizatio  n Practices recommen ds HPV 
vaccination of boys and gir   ls before the median age of fi rst 
sexual intercourse. Herd immunity conferred by an effective 
multivalent HPV vaccine will be the best pr   imary preven-
tive strategy aga inst cervical cancer. HPV vaccinatio n will 
no t help o  lder women who are beyond the age of  vaccina-
tion (>26 years of age) or those who already have persistent 
HPV infection.

Patients with abnormal    Pap smears should be followed 
closely by the  primary  care provider with periodic    Pap 
smears,   colposcopy, and biopsy in case of    LSIL. When 
needed, referral should be made to a  gynecologic 
 oncology practice that performs cone biopsies and loop 
and laser procedures; surgical procedures such as hys-
terectomy in case of    HSIL or invasive carcinoma come 
under the venue of such a practice.  Primary  care  clini-
cians  can improve  prevention through active education 
and use of    HPV vaccination.
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risk of development of in situ vag inal carcinoma by up to 13 
times (Na r ayanan & Soh  aib, 2013).

His tologically, most pri mary vag inal neo plasms occur 
in the posterior wall of the upper third of the vagina and 
are squ amous cell (83%) but ade nocarcinoma, sarcoma, 
and melanoma accou nt for 9%, 3%, and 3%, respec-
tively. Although pri mary vag inal carcinoma is rare, vag inal 
metastasis is common either by direct extension (i.e., cer-
vix, vulva, end ometrium, rectum, or bladder) or by lym-
phatic spread (i.e., breast, ovary, or kidney). The incidence 
of vag inal carcinoma is higher for Blacks (1.1 per 100,000 
for blacks vs. 0.7 per 100,000 for Whites), but the reasons 
for the discrepancy are unknown (Bar   akat et al., 2009). 
However the 5-y ear survival rate for all  ethnicities is 50% 
(Si e gel et al., 2014). Pri mary invasive carcinoma of the 
vagina is predominantly a disease of elderly wom en, with 
60% to 70% of cases presenting in wom en older than age 
60 years (except for cle ar-cell carcinomas, which are asso-
ciated with maternal exposure to diethylstilbestrol [DES  ]; 
Bar   akat et al., 2009).

INTRAEPITHELIAL VAG  INAL DYS PLASIA OF  GLA NDULAR 
ORI GIN, OR   ATY PICAL VAG  INAL ADE NOSIS

Intraepithelial vag inal dysplasia of glandular origin, or 
atypical vag inal ade nosis, is his tologically cle ar-cell ade-
 nocarcinoma. In 1971, the development of cle ar-cell ade-
 nocarcinomas in you ng wom en (aged 15–22 years) was 
correlated with DES   exposure in ute ro in New  York State 
and at the May o Clinic (Tr o  isi et al., 2007). The major-
ity of pat ients with vag inal or cervical ade nocarcinomas 
related to DES   are diagnosed prior to age 25 years, with 
the incidence after this age decreasing by 80% (Tr o  isi et 
al., 2007). The risk of developing cle ar-cell ade nocar-
cinoma through age 34 years, for wom en exposed to 
DES   is 1 in 1,000 (Tr o  isi et al., 2007). The highest risk 
occurs in wom en who were exposed before 12 weeks’ 
gestation.

VAG  INAL INTRAEPITHELIAL NEO PLASIA

Vaginal intraepithelial neoplasia (VAI N) is a precursor 
to secondary development of carcinoma of the vagina. 
VAI N is defi ned by the presence of squ amous cell aty pia 
wit hout invasion. VAI N may precede the development 
of carcinoma of the vagina and is predominately seen in 
wom en older than 60 years of age. VAI N occurs in the 
upp er-vaginal cuff and occurs often in concomitant cervi-
cal and vul  var HPV   infection. VAI N is classifi ed according 
to the depth of epithelial involvement in a similar man-
ner as CIN   . In 2012, as part of a standardization proj-
ect for HPV     -associated lesions, the Col lege of Ame  rican 
Pathologists and the ASC   CP revised terminology by which 
VAI  N is reported using a two -tiered nomenclature: LSI   L 
for low -grade disease (VAI  N 1) and HSI   L for hig h-grade 
disease (VAI  N 2/3; D ar  ragh et al., 2012). The incidence 
of VAI  N or vag inal carcinoma in situ is 0.1 to 0.2 per 
100,000 women (You  ng et al., 2014).

 n CARCINOMA  OF THE VAGINA

Anatomy,  Physiology, and  Pathology

The vagina extends from the vulva to the uterus. It is situ-
ated in the pelvic cavity behind the bladder and in front of 
the rectum. It is  about 2 inches along its anterior wall and 3 
inches along its posterior wall. The vag inal epithelium is of 
the squ amous type.

Carcinoma of the vagina compromises 3% of all  female 
gynecologic malignancies. SCC s accou nt for 80% to 90% 
of pri mary vag inal malignancies, ade nocarcinomas for 
10%, vag inal melanomas for 3%, and vag inal sarcomas for 
another 3% (Yo u ng, Hig gins, Yuh  , & May  r, 2014).

Epidemiology

PRI MARY VAG  INAL CARCINOMA

In 2014, an estimated 3,000 Ame rican wom en will develop 
SCC    of the vagina and 900 will die from the illness (Si e gel 
et al., 2014). Pri mary carcinomas of the vagina are rare and 
represent 2% to 3% of gynecologic malignancies. Unlike 
other gynecologic malignancies, vag inal carcinoma is not 
related to reproduction or use of exogenous hormones. 
Due to the rarity of SCC    of the vagina, there is a paucity 
of clinical evidence demonstrating risk factors and etiology 
of the disease (Alo  nso et al., 2012; Di   Don ato et al., 2012). 
Epidemiologic studies have suggested associations with low  
socioeconomic status, histories of genital warts or other gen-
ital irritations, prior abnormal Pap    smears, mul tiple sexual 
par tners, early ages at fi rst intercourse, and current cigarette 
smoking (ACS, 2013; Di   Don ato et al., 2012). Moreover, 
there is an increased risk of vag inal can cer with HSV    -2 
infection, HIV   infection, use of pes saries, vag inal douch-
ing, and chronic vag initis (Na r ayanan & Soh  aib, 2013). 
The highest risk of development of vag inal carcinoma has 
been associated with prior hysterectomies secondary to cer-
 vival can cer most likely mediated by HPV    infection (Bro  wn, 
2013). Therefore, the development of vag inal carcinoma is 
likely associated with the  same risks factors as the develop-
ment of cervical neo plasia.

The close correlation of HPV    infection and vag inal car-
cinoma has been supported by 30% of wom en with vag inal 
carcinoma reporting prior surgical excision of cervical car-
cinoma (Pa t  relli et al., 2011). Recent clinical studies, have 
demonstrated HPV    infection through fi ndings of HPV     DNA  
in vag inal can cer tissue (Na r ayanan & Soh  aib, 2013). HPV   
was present in 60% of invasive carcinoma and 80% of in 
situ vag inal SCC  s. The presence of HPV    16 increased the 

Any abnormal bleeding is suspicious and must be 
investigated.
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Diagnostic Criteria

Most pat ients with vag inal neo plasms are asymptomatic at 
dia gnosis. The carcinoma is usually diagnosed by biopsy dur-
ing an investigation of an abnormal Pap    smear. The FIG  O 
categories are used for staging vag inal cancers (Mu t  ch, 2009).

The FIG  O system classifi es vag inal carcinoma in Stages 
0 through IV   depending on the extent of the tumor (T), 
whether the can cer has spread to lymph nodes (N), and 
whether it has spread to distant sites (M for metastasis). 
The use of PAP     smear scr eening for vag inal carcinoma is not 
recommended due to the rarity of the disease.

History and Phy sical Examination

The workup should include a careful examination of the 
cervix and vagina, including a bimanual examination. A 
careful history and assessment of the woman’s psychosocial 
status and cultural needs should be included.

Digital palpation during the pelvic examination should 
be used to assess for thickening or irregularity of the vag inal 
wall. The use of acetic acid application during the exami-
nation may identify sharply demarcated lesions that may 
appear as white raised or fl at lesions. Strong clinical suspi-
cions of vag inal carcinoma should be referred for thorough 
col poscopic assessment of the entire vagina. In the post-
menopausal patient, a few weeks of topical estrogen (ER)   
treatment may accentuate visualization and improve detec-
tion of VAI  N. The presence of a markedly irregular surface 
or severe vascular abnormalities with unusual branching 
suggests an invasive process, which warrants urgent referral 
for exc isional biopsy. Schiller’s or Lug  ol’s iodine solution 
can  be used to detect lesions and confi rm boundaries prior 
to excision by a trained col poscopist.

Diagnostic Studies

All pat ients should have chest and skeletal radiography, 
CBC   , and biochemical profi le. Cys toscopy and ure teros-
copy are strongly recommended for pat ients with large 
tumors and tumors involving the anterior wall of the vagina. 
Ano scopy or sig moidoscopy is recommended for lesions 
involving the posterior wall of the vagina.

Treatment Options, Exp ected Outcomes, 
and Com prehensive Man agement

There is no current consensus or sta ndard che motherapy 
treatment of vag inal carcinoma. Early stage tumors are often 
curable with local therapies (i.e., surgical excision, ablation, 
topical therapy, or radiation), but there is no curative sta n-
dard treatment of proven effi cacy for metastatic disease.

Several treatments factors must be considered including 
the pat ients’ psychosexual desires to maintain sexual rela-
tions and a functioning vagina. The anatomy of the bladder, 
urethra, and rectum prevents administration of hig h-dose 
radiation and may not permit large surgical excision of 
lesions.

 n Stage 0: Manag ement ranges from no treatment for 
VAIN   Type 1, to laser ablation for VAIN   2/3, to sur-
gery. Lesions <2 cm are usually treated by surveillance.

n Stage I: Radioth erapy is the treatment of choice. Five-
ye ar survival rates are 83% to 100%.

n Stage II: Radio  ther apy or radical surgery is indica ted. 
Five-year  survival rates are 68% to 95%

n Stages III and IV:   Radioth  erap y is indicate d. Survival 
rates are 44% to 65% for Stage III and 13%   to 30% 
for Stage IV (T  ran et al.  , 2007).

Early-stage disease and low-risk di sease should be evalu-
ated posttreatme nt every 6 months for the fi rst 2 years and 
then annually. For patients wi th high-risk d isease, patients 
sh ould be reexamined every 3 months for the fi rst 2 years 
and then every 6 months thereafter until the patient reaches 
5 years postsurviva l.

n CANCER OF T HE VULV A

Anatomy, Physiology,  and Pathology

T he female external genitalia include the mons pubis,  labia 
majora, lab ia minora, cli toris, vestibular bulb, vestibular 
glands, and vestibule of the vagina. Together these struc-
 tures form the vulva.

Vulvar canc er is t he fourth most common female gyne-
cologic  cancer and  comprises 5% of malignancies of the 
female genital tract (Siegel et  a l., 2014). Vulvar intr  aepi-
thelial neoplasia i s characterized by disruption of the 
normal epithelial architecture, with giant cells and abnor-
mal nuclei. SCCs accoun t for m ore than 90% of vulvar 

Ab out 65% to 80% of pat ients with invasive can cer 
present with abnormal vag inal bleeding, frequently 
pos tcoital or postmenopausal. Vaginal discharge, 
a palpable mass, dys pareunia, and per ineal or 
pelvic pain are other complaints that may be 
expressed at presentation (Na r ayanan & Soh  aib, 
2013). Advanced disease may present as hem aturia 
or urinary retention when located ant eriorly or as 
constipation, mel ena, or ten esmus when located 
pos teriorly near the rectum.
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Va ginal biopsy and col  poscopy are indicated only 
when abnormalities are noted on phy sical examina-
tion. Routine use of com puted axial tomography 
(CAT  ) scan or PET   scan is not recommended and 
should only be performed if recurrent disease is 
suspected.
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His tory and Physical Ex amination

The gynecologic examination should include inspection and 
palpation of the vulva and groin for masses, ulceration, and 
color changes. There is no specifi c clinical appearance of 
lesions; however, most VIN lesions   occur in the hairless 
portion of the vulva. It is clinically important that vulvar 
lesi  ons treated for lichen sclerosis, lichen planus, or  condy-
lomata  acuminata that do not resolve be biopsied for defi ni-
tive diagnosis.

 Diagnostic Studies

 n Wedge biopsy: Diagnosis of  invasive-vulv ar can-
cer   requir es a wedge biopsy with surrounding skin 
and underlying dermis and connective ti ssue so the 
pathologist can evaluate  the depth of stromal inva-
s ion. This procedure can be done i n the offi ce under 
local anesthesia.

 n Excisional biop sy: This is the pre ferred metho d for 
lesions smaller than 1 cm in diameter. It is done to 
avoid the possibility of total eradication of the lesion.

 n Chest radiograph: All patients with  inv asive disease 
require a chest radiograph to rule out metastatic 
disease.

 n Biochemical profi le: Standard laboratory  work should 
be obtained in all patients.

 n Cys tosc opy and anosco py: These proce dures shou ld 
be performed in patients with advance d lesions or 
tumors that are near the urethra or anus, respectively.

 n PET, CT scan, or MRI: D iagno  stic imaging   is u ti-
lized to assess disease extent but not in the initial 
evaluation. Women with large tumors (over 2 cm) or 
symptomatology of dista nt metastasis may require 
further testing to assist in planning surgical excision 
or radiation.

Treatment Options, Expected Outcomes, 
and  Comprehensive Managemen t

Vulvar carci nomas are s taged utilizing FIGO criteria 
(Pecorell   i, 2009). Women    with vulvar carcinoma are 
tr  eated with surgical vulvectomy and bilatera l inguino fem-
oral lymph n ode dissection. Inguinal and/or femoral node 
involvement is the most signifi cant prognostic risk factor 
for survival. Five-year survival rate s approach 93% for 
patients without nodal  involveme nt and 41% for patients 
with nodal inv olvement (Landrum et al., 2007).   Radical 
vulvectomy complication s may include poor wound heal-
ing, lymphedema, and sexual  dysfunction. Chemoradiation 
may be e quivalent to surgery in disease fi xed to bone and 
in patients with anorectal  or bladder in volvement to avoid 
colostomy (Shylasree, Bryant, & Ho   wells, 2011 ). The 
maj ority of relapses of vulvar carcinoma occur   in the fi rst 
year, therefore posttreatment surveilla nce is important in 
primary care. For early  stage d isease, women should be fol-
lowe d every 6 months for the fi rst 2 years and then annu-
ally. For women treated with adva nced disease, patients 

mali  gnancies. There are two subtypes of squamous ce ll vul-
var carc  inomas: keratinizing and bowenoid. K eratinizing 
SCC is associated with vulvar dyst  rophy such as lichen 
sclerosis. Bowenoid vu lvar carc inoma is associated with 
HPV 16, 18,    and 33 infection. The remaining 10% of pri-
mary vul var carc  inoma histologic  types include melanoma, 
Bartholin g  land adenocarcin oma, sarcoma, Paget disea se, 
and basal cell carcinoma.

Epidemiology

Invasive carcinoma of the vulva is a rare disease that 
accounts for  5% of gynecologic  cancers. The incidence of 
vulvar canc  er is 2 .5 per 100,000 American wo men with  an 
average of 4,900 cases diagnosed yearly and 1,000 deaths 
per year (Siegel et  a l., 2014). The median age at diagnosis 
i s 65 to 70 years, and the incidence peaks in women older  
than 75 years. In contrast, vulvar carc  inoma in situ tends 
to occur in younger women (aged  45–50 years). The rate 
of invasive vu lvar carc  inoma has remained stable over the 
past two decades with the incidence of vulvar intr   aepithelial 
neoplasia i n situ doubling (Bodelon, Ma   deleine,  Voigt, & 
We iss, 2009 ).

Vulvar carc inogenesis is related to both HPV infec-
ti   on as well as autoimmune processes related to chronic 
infl ammation (i.e., vulvar dyst  rophy). HPV is resp  onsi-
ble for 60% of vulvar carc  inomas with HPV 16 and   33 
subtypes accounting fo r 55% of all HPV-rel ated    cancers 
(Insinga, Li   aw, Johns  on, &  Madeleine,  2008). Vulvar 
epit helial neoplasia ( VIN) lesion  s are 90% positive for 
HPV infecti   on. Risk factors for the development of VIN 
include   HPV infecti   on, cigarette smoking, and immuno-
defi ciency. About 70% of vulvar squa  mous carcinomas 
involve the labia majora or m inora, mos t frequently the 
labia majora. Abo ut 15% to 20% involve the clitoris, 
and a similar proportion arises in the perineum (Bodelon 
et    al., 2009).

Diagnostic Criteria

Patients with vulvar intr   aepithelial neoplasia m ay complain 
of vulvar prur  itus, irritation, or a mass, but up to 50% of 
cases are asymptomatic at the time of diagnosis.  Patients 
with invasive vu lvar can c er usua lly complain of a vulvar 
mass   and chronic vulvar prur  itus. Advanced lesions may 
present as vulvar blee  ding, discharge, perineal pa in, dysuria, 
or  enlarged lymph nodes in the groin.

V ulvar pru  ritus is the most common symptom of 
vulvar carc  inoma with the most common physi-
cal fi nding being a single fl eshy, nodular, or warty 
plaque on the labia majora.

 C L I N I C A L  W A R N I N G :!
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61 years o f age with incidence of development increasing 
at 45 years of age (Siegel et al., 2014).  P ostmenopausal 
estrogen use increases the ri sk of endometrial carcinoma 
( National Cancer Instit u  te [NCI],  2011). Obesity, h  igh-
fat diets, physica l inactivity, diabetes mellitus, hyperten-
sion, tamoxifen use, nullipar ity, chronic an ovulation, early 
mena rche, and late menopausal onset (after age 55 years) 
increase endometrial carcinoma r isk because of higher 
exposure to estrogen (NCI, 2011). Relativ  e r i  sk (RR) of 
e ndometrial canc  er incr eases with a ges >45 years, as well 
as in Lynch syndrome (heredit ary nonpolyposis colorectal  
cancer) and  Cowden synd rome (an aut osomal dominant 
cond ition in which there is a mutation in the PTEN tumor 
suppresser g   ene). The risk of endometrial carcinoma c aused 
by estrogen therapy can be signi  fi cantly re duced by the con-
comitant administration of a progestin.

The incidence of uterine cancer is 23.9 per 100, 000 
women with higher incid ence noted in White (24.8 per 
100,000) than in Black (20.9 per 100,000), Hispanic (18.9 
per 100, 000), or Asian/Pacifi c Islander  women  (18.2 per 
100,000 ; Siegel et al., 2014). M  ortality is almost twofold 
higher in Blacks than in Whites (7.1 vs. 3.9 per 100,000), 
possibly due to social determinants of health such as access 
to and quality of health care services (Allard &  Maxwell, 
2009 ) . Among c ases of endometrial carcinoma,  19% occur 
in women aged 45 to 54 yea rs, 33% in women aged 55 to 
64 yea rs, 23% in women aged 65 to 74 yea rs, and 13.5% 
in aged 75 to 84 years (NCI, 2013). Therefore,    any AUB in 
women aged 4 5 or    older,  including intermenstrual bleed-
ing , frequent menses <21 days apart, and heavy bleeding 
or prolonged bleeding longer than 7 days should be inves-
tigated for endometrial carcinoma.  In addition, postmeno-
pausal bleeding in an older woman with amenorrhea for 
6 months or longer should raise the suspicion of uterine 
cancer.

Evidence has bo th supported and repudiated protec-
tive and genetic factors in the prevention of endometri al 
carcinoma.  BRCA1 was believed to b   e associated with the 
development of uterine carcinoma. In a prospective study 
of 857 women of BRCA carriers,  the main    contributor to 
the increased risk of endometrial cancer was  prior use of  
tamoxifen treatment for  a previous breast cancer (Beiner e t 
al.,  2007). T   he use of combined estrogen–progestin OCs 
decrea   ses the risk   of endometrial carcinoma b y greater than 
50% or more with a protective benefi t that persisted for 
more 10 to 20 years after cessation of use (Mueck, Seeger, 
& Rabe,    2010).  The benefi   t of hormonal contraceptives is 
likely due to the progestins, which dimin ishes endometrial 
proliferati on. A meta-analysis of 8,000  women with endo-
metrial  cancer demo nstrated tha t childbearing in women, 
35 years or olde r demonstrated a signifi cant reduction of 
endometrial carcinoma ( Setiawan et al., 2012).    A pro-
spective analysis of 6,027 women, including 489 wo men 
diagnosed with en dometrial cancer, sug gested that  greater 
consumption of isofl avone-containing f  oods is associated 
with a reduced risk of endometrial cancer (Oll berding et 
a l., 2012   ). The specifi c isofl avone foods includ ed legumes, 
soy, tofu, or glycitein.

should be foll owed every 3 months for 2 years and every 6 
months thereafter until 5 years after initial diagnosis (Salani 
et al ., 2011).

 n ENDOMETRIAL  CARCINOMA

Tumors of the uterine fundus represent the mo st common 
group of gynecologic malignancies. Uterine cancer repre-
sents the m ost common gynecologic malignancy with an 
incidence of 52,000 annual cases and approximately 8,600 
annual deaths (Siegel et al., 2014).  T he cardinal presenting 
symptom of endometrial carcinoma i s abnormal uterine 
bleedi ng (AUB). AUB is present in    appro  ximately 75% to 
90% of women with endometrial  carcinoma ( Hernandez, 
2006).

Anato  my, Physiology, and Patholo gy

The uterus is  a pear-shaped intrapelvic  organ, situ ated 
between the bladder and the rectum. It is retained in its 
p osition by the  round and broad ligaments on each side. 
Its lumen is covered by a columnar ciliated epithelium 
intimately connected with the innermost layer, the muscu-
laris mucosae. The  most common histologic site and typ e 
of uterine cancer is adenocarcinom a of the e ndometrium. 
Malignant  endometrial carcinomas  are classifi ed into two 
major types: Types I and II. Type I  tumors repre  sent 80% 
of endometrial carcinoma.  They are preceded by intraepi-
thelial neoplasm and are estrogen receptor (ER) responsive 
with favo  rable prognosis. Type II tumors are often hig h 
grade, undifferent iated, and have a poor prognosis.

Epidemiology

Endometrial carcinoma is associated with older age 
with 50% of cases identifi ed in women between the ages 
 of 50 and 69 years old. The average age of diagnosis is 

Vulva r carcinoma is a m ultifocal disease with a 
propensity for recurrence. Frequent follow-up by 
the primar y care provider w ill be n ecessary for the 
rest of the woman’s life. It is important for primary 
care clinicians  to addr ess s exual dysfunction and 
concerns regarding alterations in body image dur-
ing posttreatment surveilla nce visits.

 C L I N I C A L  W A R N I N G :!

Vulv ar lesion s treated   for lichen sclerosis, lichen 
planus, or condylomata  acuminata t hat do not 
resolve must be biopsied for defi nitive diagnosis.

 C L I N I C A L  W A R N I N G :!
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Diagnostic Studies

Endometrial carcinoma is a  histologic  diagnosis determined 
by the results of analysis of an  endometrial biopsy, curet-
tage sample, or hysterectomy specimen.

 n Dilatation and curettage (D& C): Th is had been the 
go ld st andard technique for tissue collection but has 
been replaced by en dometrial biopsy. Referral for sur-
gical D& C should be considered for initial evaluation 
of en dometrial carcinoma in wo men who cannot tol-
erate an offi ce biopsy, have cervical os st enosis, heavy 
bleeding (D& C is both a di agnostic and therapeutic 
procedure), insuffi cient cells on en dometrial biopsy, 
and those who have a very high risk of en dometrial 
ca ncer.

 n Endometrial biopsy: When  done correctly, with 
enough tissue obtained, biopsy has a diag nostic accu-
racy equivalent to that of D&C.  It can  be performed 
in the offi ce with no anesthesia.

 n Offi ce hyster oscopy: Hyster oscopy may also be per-
formed in the offi ce by a trained clinician. Ideally, 
it should be performed in the follicular phase after 
menses to improve diagno stic accuracy. Detection of 
endome trial carcinoma is highly predictive via hys-
ter oscopy, however to detect endome trial hyperplas ia 
accurately direct biopsy should be utilized with the 
technique (Tsai  &  Goldst ein, 2012). The overall sen-
sitivity for endome trial carcinoma diagno sis is 86.4% 
with a specifi city of 99.6% (Tsai  &  Goldst ein, 2012).

Routine  screening is not recommended for  endometrial 
 cancer with the exception of  women with  Lynch syndrome 
(hereditary  nonpolyposis  colorectal  cancer). The life-
time risk of  endometrial  cancer in this population is 27% 
to 71% compared to the average population rate of 3% 
 (  Mutch, 2009).

History and  Physical Examination

Women with a clinical presentation suspicious for  endo-
metrial carcinoma or hyp erplasia should undergo a pelvic 
examination to evaluate the size, mobility, and axis of the 
uterus. Sexual history, pregnancy, trauma, infection, or 
systemic disease especially diabetes mellitus and thyroid 
disorder should always be explored as possible underlying 
etiology for    AUB. A carefully conducted bimanual exami-
nation may elucidate pelvic and  adnexal masses such as 
uterine fi broids,  adenomyosis, or  ovarian tumors. A preg-
nancy  test should be performed on  all  women of  reproduc-
tive age to exclude pregnancy. Moreover, a    CBC to assess 
for anemia and platelet adequacy should also be routinely 
performed.

Pelvic   sonography should be utilized prior to  diag-
nostic  endometrial sampling to evaluate  endometrial 
thickness as well as exclude other causes of    AUB. In 
premenopausal  women with suspected  endometrial car-
cinoma,  sonographic measurement of  endometrial thick-
ness cannot be used as an alternative to  endometrial 
sampling. However, in postmenopausal  women, it may 
be reasonable to defer  endometrial sampling if the  endo-
metrial thickness is <4 mm unless episodes of bleeding 
persist  (   ACOG, 2009).

Additional laboratory testing should not infl uence ini-
tial treatment decisions and be utilized cost effectively in 
recurrent  endometrial carcinoma. For example, measure-
ment of serum    CA-125 in a suspected recurrence may be 
particularly helpful in  women who had an associated ele-
vation in their    CA-125 at the initial  diagnosis. However, 
the  level of    CA-125 alone should not infl uence treatment 
decisions. Additional studies may include testing the 
tumor itself for   estrogen and progesterone receptor (ER 
and PR) expression and  overexpression of  human epider-
mal growth factor 2 (  HER 2) especially in  endometrioid 
and uterine serous  cancer.

Diagnostic Criteria

A  diagnosis of  endometrial carcinoma should be consid-
ered in postmenopausal  women with  any  vaginal bleeding, 
 perimenopausal  women with heavy or prolonged bleed-
ing, and premenopausal  women with abnormal bleeding 
patterns who are obese or undergo  ovulatory cycles. In 
2009,   the International    FIGO staging systems for  endo-
metrial carcinoma were revised to separate pelvic nodal 
involvement from   para-aortic nodal involvement in an 
attempt to clarify prognostic factors of survival (   Mutch, 
2009).

Treatment Options, Expect ed Outcomes, 
and Compre hensive Manage ment

Resection of the primar y tumor by total abdominal hyster-
ectomy and bilateral salpin  go-oophorectomy is the treat-
ment of choice. Salpin  go-oophorectomy is recommended 

Sonography is not equivalent to or a viable  diag-
nostic alternative to  endometrial biopsy in  peri-
menopausal  women.

 Women using  tamoxifen with  symptoms of  any 
abnormal  vaginal bleeding, bloody  vaginal dis-
charge, staining, or spotting should be investigated 
to exclude  endometrial  cancer. In asymptomatic 
 women using  tamoxifen,  screening for  endometrial 
 cancer has not been shown to be effective.

 C L I N I C A L  W A R N I N G :!

Endom etrial biopsy cannot be performed in 
patien ts with cervical os stenos is or in those unable 
to tolerate the outpatient procedure.

 C L I N I C A L  W A R N I N G :!
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 n OVARIA N CARCINOMA

Ovaria n cancer  is the most common cause of gyneco logic 
cancer  death in the United  States and the second most com-
mon gynecologic malignancy. In 2013, 22,240 new cases of 
ovaria  n cancer  were diagnosed and 14,030 women  died of 
ovaria  n cancer  in the United  States (ACS,  2  014). In the past 
two decades, several genetic mutations (i.e., BRIP1,   BRCA1,     
2) have been associated with increased risk of developing 
the disease. 

Anatomy, Physio logy, and Pathol ogy

The ovaries are oval bodies of an elongated form, situated 
on either side of the uterus. The ovaria n fi mbri a attaches the 
tubes to the ovaries. Each ovary is attached to the uterus by 
the ovaria n ligament. The su rface of the ovary is not cov-
ered by peritoneum—hence, the oocyte  is expelled into the 
peritoneal cavity. The ovary consists of a number of graaf-
i an follicles that develop and mature uninterruptedly from 
puberty to the end of the fertile period of a woman’s life. 
The majority of ovaria n malignancies (95%) are epithelial 
with some arising within the fallopian tube; the remainder 
arise from other ovaria n cell types (germ  cell tumors, sex 
cord-s troma l tumors (Lacey  & Sherma n, 2009). High-g rade 
serous carcinoma is the most common subtype of ovaria n 
malignancy accounti ng for 80% of tumors. The remaining 
subtypes of ovaria n cancers include: endome trioid carci-
noma (10%), clear- cell carcinomas (10%), mucino us carci-
noma (3%), and low-gr ade serous carcinoma (<5%; Lace y 
 & Sherma n, 2009).

Epidemiology

The vast majority of ovaria n carcinomas are diagnosed in 
postmenopausal women  (median age: 63 years). The annual 
incidence of ovaria  n cancer  from 2005 to 2009 was 12.7 
per 100,000 women  (Siege l  et al., 2014). Incidence rates 
were higher in Whites (13.4 per 100,000) than in Hispan ic 
(11.3 per 100,000), Americ  an Indian/Alaska  Native (11.2 
per 100,000), Black (9.8 per 100,000), or Asian/ Pacifi  c 
Islander women  (9.8 per 100,000). Access to treatment cre-
ates racial disparities in mortality rates. Black women  are 
1.3 times more likely to die from ovaria n carcinoma than 
their Caucas ian counte rpart s (Howell   et al., 2013).

Hormonal, genetic, and environmental factors have all 
be en identifi ed as playing a role in the development of ovar-
ia  n cancer . In women  with hereditary ovaria n carcinoma, 

because the ovaries are common sites of occult metasta-
sis and because most women  are already postmenopausal 
and no longer have hormonal function from the organ. 
Removal of the uterus is curative in most early stages. 
Women with low-ri sk endome trial cancer , Stage I or II, 
tr  eated by surgery have an excellent prognosis with a low-
re currence risk and expected 5-year  survival of 97% and 
80%, respectively.

Medical therapy is an option for women  with low-ri sk 
disease who desire to preserve their fertility. For women 
 with endome trial cancer  that appears superfi cially or 
minimally invasive, medical treatment with proges tins is 
reasonable if fertility preservation is desired. However, 
prior to medical therapy a thorough evaluation including 
pelvic sonogr  aphy and MRI wi  th contrast of the uterus 
should be utilized to evaluate extent of tumor involve-
ment and myomet rial invasion. Ultimately, the treatment 
approach must be individualized based on the woman’s 
desires and the risks and benefi ts of medical treatment. 
While the optimal surveillance method for patien ts 
treated with proges tins is unknown, repeat pelvic ultra-
s ound with endome trial biopsy every 3 months may be 
an optimal approach. Women should be counseled that 
there is a 15% to 30% risk that their disease is more 
aggressive than suggested by endome trial biopsy. In addi-
tion, there is a risk of disease progression despite medical 
therapy (Leitao    et al., 2009).

Pelvic radiation confers more risks than benefi ts for 
women  with early stage endome trial cancer . In a recent 
meta-a nalysis, radiation therapy was associated with an 
increased risk of death related to early-stage endome trial 
cancer  compared to observ ation (RR, 2.  64; 95% confi -
d ence interval [CI], 1  .05–6.66; Kong,   Johnso n, Kitche ner, 
& Lawrie  , 2012). Radiation therapy has not been shown 
to improve mortality for women  with more advanced 
endome trial cancer  (Grade  III/IV  ). T  he 5-year  survival rate 
of Grade  III is   60% with or withou t radiation therapy. 
However, in Grade  III/IV   pop  ulations radiation has been 
shown to reduce local recurrence rates (Keys e  t al., 2004; 
Nout e   t al., 2010). Moreover, when combined with chemo-
t herapy, recurrence and distance metastasis rates have been 
shown to be reduced by 40% (Dizon,    Lu, &  Miller , 2011). 
Higher-quality studies need to be conducted in women  with 
endome trial carcinoma as risks with chemot herapy and 
radiation include bleeding, diarrhea, and gastrointestinal 
obstruction.

Sympt oms of endome trial carcinoma recurrence 
are vagina l bleeding, abdominal pain, cough, and 
weight loss. Recurrence is most likely in postmeno-
pausal women  with HER2 t   umors. For these  women 
 posttr eatment surveillance is suggested at 3-mont h 
intervals for 2 years after diagno sis.

 C L I N I C A L  W A R N I N G :!

Any postmenopausal woman with vagina l bleeding 
must undergo an evaluation with ultras ound and/or 
endome trial biopsy.

 C L I N I C A L  W A R N I N G :!
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spread outside the ovary and pelvis at the time of initial 
presentation. Approximately 70% of patien ts with epithe-
lial cell tumors will present with stage III or   IV dis  ease. 
Sixty percent of all pa tien ts diagnosed with ovaria  n can-
cer  will be dead in 3 years. Abdominal discomfort bloating 
and early satiety are the most common sympto ms, fol-
lowed by postmenopausal vagina l bleeding, gastrointesti-
nal sympto ms, and urinary tract sympto ms. In an acute 
presentation women  can pr esent with shortness of breath, 
thromb oembolism, or gastrointestinal obstruction (Lace y 
 & Sherma n, 2009).

age of diagno sis is younger. The overall risk of ovaria  n can-
cer  for the genera l public is 1.4% (Howla d  er et al., 2013; 
NCI, 2  013). The risk of ovaria  n cancer  reaches 2% to 3% 
in women  with a BRCA1     gene mutation at the age of 35 
years and for those with a BRCA2     mutation at the age of 50 
years (Lacey   & Sherma n, 2009). In women  with Lynch  syn-
drome (hereditary nonpol yposis colon cancer ), the average 
age of diagno sis with ovaria n carcinoma is 43 to 50 years. 
Past and current use of tobacco and obesity (defi ned as a 
body mass index >30) also have an increased association 
with the development of ovaria  n cancer  (Olsen   et al., 2007).

Pregnancy and OC use   decreases the risk and multiple 
pregnancies have an increasingly protective effect. Among 
women  with at least one full-t erm pregnancy, the risk of ovar-
ia  n cancer  decreased 8% for each additional pregnancy (95% 
CI, 0.  85–0.99; Stewar  t et al., 2013). Breastfeeding greater 
than 12 months, salpin  go-oophorectomy, hysterectomy, and 
tubal ligation are all as sociated with a reduced risk of ovaria  n 
cancer  (Beral,    Doll,  Hermon  , Peto,   & Reeves , 2008).

 n BRCA G  ENETIC MUTATIONS

The vast majority of ovaria n cancers are sporadic; however 
10% to 15% of cases can be  defi ned as hereditary ovaria n 
cancers related to BRCA1/    2 and Lynch  syndrome. Research 
as suggested other genes associated with ovaria  n cancer  
include BRIP1   , RAD51C   , and RAD51D    (Penni n gton & 
Swishe r, 2012).

Women with BRCA g   ene mutations have a greatly 
increased lifetime probab ility of developing ovaria n and 
breast  cancer . The estimated lifetime risk of ovaria  n cancer  
is 35% to 46% for BRCA1     mutation carriers and 13% to 
23% for BRCA2     mutation carriers (Penni n gton & Swishe r, 
2012). The mean age of onset of ovaria  n cancer  is signifi -
cantly earlier in women  with a BRCA1     mutation, 45 years, 
compared with over 60 years for those with a BRCA2 
    mutation (Jelov a  c et al., 2011). BRCA m  utation carri-
ers present with higher -grade carcinomas. Approximately 
70% will present with Stage III or   IV car  cinoma. Yet BRCA 
m  utation carriers have better prognosis at each stage due to 
the increased sensitivity of their tumors to chemot herapy 
(Bolton   et al., 2012).

For women  at increased risk with BRCA m   utations, 
prophylactic oophor ectomy may be considered after the age 
of 35 years if childbearing is complete. Prophylactic sur-
gery was associated with a higher than 90% reduction in 
the risk of ovaria  n cancer  (RR, 0.  04; 95% CI, 0.  01–0.16), 
with an average follow -up of 9 years (Rebbe c  k et al., 2002). 
It is important to note that this is a complex decision that 
requires shared decision making to examine the cultural, 
psychological, and social implications of the surgery.

Diagnostic Criteria

Epithelial cancers of the ovaries have been described as 
a silent killer. In the majority of patien ts, the disease has 

Diagnostic Studies

 n Ultrasound: Ultrasound is indicated on discovery of 
any palp able adnexal  mass.

 n MRI: MRI i s use ful in the preoperative evaluation of 
the extent of the disease when a pelvic mass is pres-
ent. Abdominal  imaging is also important to rule out 
gastrointestinal malignancy that may have metasta-
sized to the ovaries. CT can be  uti lized for women 
with  contraindi cations to MRI.

 n Ser  um CA-125: Leve   l is ele vated in 80% of patients 
wit h an ovarian mali gnancy. This measurement is 
also used postoperatively to confi rm the effective-
ness of treatment. An elevated CA-125 level    indi-
ca tes a high probability  of epithelial ovarian canc  er, 
howe ver a negative CA-125 level    cannot  be used 
to exclude the presence of residual or recurrent 
disease.

 n BRCA testing:   BRCA testing m  ay be important in 
determining treatment plans.

 n OVA1: In 2009, O  VA1 was introdu  ced to assess the 
likelihood of malignancy in women who are pl anning 
to have surgery for an adnexal mass. St udies revealed 
that OVA1 rather than    CA-125 was assoc   iated with 
an increase in the sensitivity of detecting ovarian 
cancer (  77%–94%) , but a decrease in the specifi city 
(68%–35%; Ueland et al., 2011)   .

n Diagnostic laparoscopy: Laparosco py is used to  
evaluate unexplained pelvic pain and small masses.

Scree ning for ovaria  n cancer  is not recommended 
as it results in false- positive results among 5% of 
screens. There is strong evidence to indicate that 
screen ing for ovaria  n cancer  with the serum marker 
CA-125    and transv aginal ultras ound does not result 
in a decrease in ovaria  n cancer  morbidity and mor-
tality (Buys e  t al., 2011).

 C L I N I C A L  W A R N I N G :!

Ref er patien ts with a dnexal  masses to a gy necologi-
cal oncologist for treatment and prognostication. 
Use of CA-125 or OVA1 is not    suggested    for screen-
ing of ovarian m alignancies.

 C L I N I C A L  W A R N I N G :!
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BETA-HUMAN CHORIONIC G  ONADOTROPIN 
FALLOPIAN TUBE CANCER

Primary maligna nt neop lasms of the fallo pian tubes are 
exceedingly rare, making this the least common site of a 
malignant neoplasm in the female tract. The average annual 
incidence in the Unite d States is 3.3 p er million women 
(Bidus, Maxwell,  & Rose   , 2012) . Most case s present in the 
fi fth and sixth decades of life. Histologically, fallop ian tube 
carcinoma does not signifi cantly differ from ovarian cancer. 
The pr  esenting  symptoms are variable  and nonspecifi c mak-
ing diagnosis diffi cult at  best. The classic symptoms include 
a ser osanguineous discha rge, pain, menorrhagia, and an 
ad nexal mass on physic al examination.  Most cases of fal-
lopian tube carcinoma are diagnosed during laparoscopic 
evaluation. The FIGO criteria for stag  ing fallopian tube 
carcinoma is similar to the surgical staging criteria for ovar-
ian carcinoma. Mor e than 50% of fallopian tube tumors 
present in Stages I and II with a predilection   for metastasis 
to retroperitoneal lymph nodes in contrast to the intra-peri-
toneal sprea d of ovarian carcinoma.

A B RCA gene mutation is   the most established risk fac-
tor for fallopian tubal and peritoneal carcinoma. BRCA 
mutations, primar  ily BRCA1, have been ident    ifi ed in up 
to 43% of women with primary fal lopian tuba l cancer 
(Cass et al., 2 005). Th  erefore, BRCA mutation testing 
   should be offered to women with fallopian c arcinoma as 
risk-reduction surgery   for BRCA carriers includes    salpin-
gectomy. Treatme nt for fallopian tube carcinoma is the 
same as ovarian ca rcinoma with  debulking followed by 
 chemotherapy.

 Treatment Options, Expected Outcomes, 
and  Comprehensive Manageme nt

Ovarian car cinoma is also staged utilizing FIGO criteria.

EARLY-S   TAGE DISEASE: STAGE I AND STAGE II

A pproximately 25% o  f women with ovarian can cer have 
di  sease co nfi ned to one or both ovaries (Stage I) or to the 
pelvis (Stage II; Jelovac et a  l., 2011).    Patients with early-
stage ovarian cancer require   no addi tional therapy after 
surgical removal of the tumor. Surgery should include hys-
terectomy, bilateral salpingo-oophorectomy,   and omen-
tectomy. Additiona lly, the diaphragm should be visualized 
and biopsied; pelvic and abdominal peritoneal biopsies and 
pelvic and para-aortic lymph node   biopsies should be surgi-
cally obtained. In selected patients who desire ch ildbearing 
and have Grade I tumors, unilateral salpingo-oophorectomy 
  may be associated with a low risk of recurrence . For patients 
with poorly d ifferentiated early stage disease or residual dis-
ease after surgery, chemotherapy with cisp latin or paclitaxe l 
has become  the initial treatment. Research studies have 
shown that patients with well-dif ferentiated stage I disease 
(limited to one or both ovaries with no ascites and negative 
p eritoneal washings) have a 5-year disease-free su rvival  rate 
of 91% and a 5-year overall surviva l rate of 94% with sur-
gery alone (Jelovac et al, 2011). 

  ADVANCED-STAGE DISEASE : STAGE III AND 
STAGE IV 

Appro  ximately 70% o  f women with ovarian can cer will 
pr  esent wi th late-stage disease. The generally accepted 
treatment for patients with Stage II I or IV ovaria  n cancer 
has   bee  n cryo-r eductive surgery   (primary tumor debulk-
in g) followed by  chemotherapy. After su rgery, all women 
should recei ve p latinum-based therapy  with either cispla-
tin or carboplat in in combina tion with a taxane, usually 
paclit axel. These chem otherapeutic regimens require care-
ful monitoring of renal function, electrolytes, and neuro-
logic status.

 n GESTATI ONAL TROPHOBLASTIC DISEASE

 Gestational trophoblas tic disease  (GTD) is a heterogeneou   s 
group of  lesions arising from the placenta. GTD is unique 
because    malignant cancer arises from any  gestational expe-
ri ence (e.g., abortio n, ectopic, preterm, or term) rather than 
cervical tissue. GTD is a group of four   different entities 
that arise from abnormal fertilization and are characterized 
by the expression of high levels of beta-human chorionic 
g onado tropin (HCG).

Ni nety percent o   f GTD is characterized a   s benign hyda-
tidiform moles tha t are noninvasive localized tumors. The 
remaining three subtypes of GTD are malignant lesi   ons that 
locally invade and metastasize. The remaining three catego-
ries are invasive mole, choriocarcinoma, and p lacental site 
trophoblastic tumors.

Pati ents should be followed for life with CA-125 
measurements at    regular intervals to detect recur-
rence. Treatment for recurrent ovarian cancer is 
chal  lenging  and curren t clinical trials are us ing 
biologic agents that target the vascular endothelial 
growth factor pathway (i.e., bevacizumab). To date,  
recurrent disease is associated with higher mortal-
ity and shorter remission periods. Thus primary 
care clinician s should  supp ort goals of treatment 
in patients with recurren t disease that prolong 
survival, delay time to progression, and maintain or 
improve quality of life.

 C L I N I C A L  W A R N I N G :!

BRC A gene mu tation is    the single most important 
risk factor in fallopian tube carcinoma. When 
counseling BRCA-positive women fo    r prophylactic  
mastectomy and oophorectomy it is imp ortant to 
also discuss salpingectomy.

 C L I N I C A L  W A R N I N G :!
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Diagnostic Studies

n Diagnostic ul trasound: Ul trasound reveals a “snow-
storm” pattern. Vesicular spaces are demonstrated 
within the uterine cavity, with no evidence of a fetal 
pole. In addition, theca lute in cysts may be present.

n HCG ti  ters: Baseli ne beta-H  CG te  sing is useful for 
diagno sis and follow -up.

n D&C: A d iagnost ic and therapeutic D&C will  furnish 
tissue for the fi nal diagnosi s through genetic testing.

Laboratory Studies

It is important to obtain a blood type and antibody screen 
to assess the patient’ s Rhesus blood factor, Antigen D 
(RhD) statu   s to identify isoimmuni zation and identify those 
patients  who may require Rhogam ad  ministration.

Treatment Options, Expected  Outcomes, 
and Comprehen sive Managemen t

Chemother apy is highly effective for all forms  of tropho-
bla stic disease. Molar pregnancies should be treated with 
D&C and c lose follow-up  with HCG titer   s for a year. 
Initially, beta-HCG   titer   s are drawn weekly until three con-
secutive normal titers are achieved then monthly for 1 year. 
In cases of invasion of the myometriu m, if hysterectomy 
was performed, or if fertility is to be preserved, methotrex-
 ate alone or in combination with dactinomy cin is achieving 
curative rates. Conception can be pl anned after 1 year free 
of disease. It is important during this period for primary 
c are clin ician s to encourage contraception.

 Metastatic disease occurs in 4% of  patients. Rapid 
growth and a high propensity for hemorrhage make this 
tumor a medical emergency. Metastases are found in the 
lungs (80%), vagina (30%), pelvis (20%), brain (10%), and 
liver (10%;   Lurain, 2010).

Epidemiology

Although  they constitute <1% of gynecologic malignan-
cies, it is important to recognize  these lesions:  They are 
potentially  life-threatening, but  they are highly curable if 
treated early. The incidence of    GTD in the  United States 
is approximately 120 per 100,000 pregnancies. The 
reported incidence of  choriocarcinoma, the most aggres-
sive form of    GTD, is  about 2 to 7 per 100,000 pregnancies. 
Standardizing for childbearing age of 15 years through 
49 years, the incidence rate of  choriocarcinoma is  about 
0.18 per 100,000  women  (  NCI, 2014). The risk is fi vefold 
greater in  women 40 years and older and is also increased 
in those younger than 20 years. The two main risk factors 
of    GTD are extremes in maternal age (age <20 and >35 
years) and a prior history of   GTD. Other risk factors that 
are associated with    GTD include smoking, history of infer-
tility,  nulliparity, vitamin A defi ciency, and  non –Group O 
maternal blood types  ( Costa &  Doyle, 2006;   NCI, 2014; 
   Seckl,   Sebire, &  Berkowitz, 2010).

Malignant   GTD arises in 15% to 20% of complete molar 
pregnancies and 5% of  partial molar pregnancies. Risk fac-
tors for development of    GTD after molar pregnancy include 
age >40 years, large theca  lutein cysts (>6 cm), enlarged 
uterus for dates, prior    GTD, initial   beta-   HCG >100,000 
  mIU/ mL and  histologic molar  atypia. Malignant   GTD after 
 non-molar pregnancies are usually due to  choriocarcinoma, 
the most aggressive form of  GTD.  Choriocarcinomas  can 
present a year or more after antecedent pregnancy with met-
astatic  symptoms of pulmonary, gastrointestinal, or hepatic 
involvement. Placental site  trophoblastic tumors  can also 
present with metastasis months to years after a term preg-
nancy. Unlike other    GTD, placental site tumors are slow 
growing and present with lower levels of   beta-   HCG that are 
only moderately increased at  about 1,000   mIU/ mL (   Shen et 
al., 2012).

Diagnostic Criteria

A molar pregnancy is suspected with  fi rst-trimester bleed-
ing, a uterus larger than expected for gestational age, and 
an absence of fetal heart sounds in association with a mark-
edly elevated    HCG  level.   GTD is frequently misdiagnosed 
as threatened abortion. Clinical suspicion should also be 
raised in  women who exhibit clinical signs of hyperthy-
roidism with an elevation of   beta-   HCG >200,00   mIU/ mL, 
postpartum bleeding that persists greater than 6 weeks, 
preeclampsia prior to 20 weeks, and  vaginal passage of 
 hydropic vesicles (   Seckl et al., 2010). After evacuation of 
a molar pregnancy, titers of    HCG should disappear in 8 to 
10 weeks. The persistence of    HCG may indicate metastatic 
disease.

 n TEACHING AND SELF-CARE  

Cerv ical  cancer sc reening  is a primary c are prio rity.  The 
National Breast and Cervical   Cancer Ea rly Detection 
Program provides access to cervical  cancer sc reening  for 
low income, uninsured, and underinsured women. Mo re 
than 4.2 million women hav e been screened in the 50 states, 
fi ve U.S. terr itories, and District  of Columbia. 

HPV vacci  nation is a primary p reventio n strategy to 
prevent cervical  cancer. W omen should be taught periodi-
cally about cer vical  cancer, H PV, and    other risk factors 
that include parity, sexual practices, obesity, and tobacco 
use. This should be part of regular offi ce visits, focusing 
on a healthy lifestyle. Primary c are clin ician s must remain 
abreast of current and future research  in genetic testing and 

Women wh o have undergone hysterectomies for 
severe hemorrhage after diagnosis  of GTD shoul   d 
be counseled that they stil l require beta-HCG 
  monit   oring.

 C L I N I C A L  W A R N I N G :!
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 n Survivors of Ovarian Cancer, 888-682-7426
 n National Cancer Institute, 800-4CANCER
 n Ovations for the Cure for Cancer, 508-655-5412, 
ovationsforthecure.org

 n Gynecologic Cancer Inquirer, http://members.sol 
.com/GynCancer/index.htm. Information on gyneco-
logic cancers

 n Introduction to Gynecologic Oncology: www 
.GynCancer.com/. General cancer information and 
statistics

 n Gynecologic Cancer Foundation Information Hotline, 
800-444-4441

 n Ovarian Cancer National Alliance, 866-399-6262, 
http://ovariancancer.org

 n Society of Gynecologic Oncologists, 1 N. Michigan 
Ave., Chicago, IL 60611, 312-644-6610, www 
.sgo.org/

 n Women’s Cancer Center: www.wccenter.com/  
wcctoc.html

 n SHARE: sharecancersupport.org. Self help for women 
with breast or ovarian cancer, 866-891-2392

 n Society of Gynecologic Nurse Oncologists, 281-991-
8022, sgno.org

 n EyesOnThePrize.org Support for Gynecologic 
Cancer, 866-824-7475, info@eyesontheprize.org

 n FORC: Facing Our Risk of Cancer Empowered, 800-
444-4441, foundationsforwomenscancer.org
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identification of disease. Gynecologic cancer prevention and 
treatment has been technologically advanced by the identifi-
cation of targeted biomarkers.

As for all cancers, the patient who is recovering from 
gynecologic cancer needs to have immediate and ongoing 
access to support services. Community resources (listed 
next) should be supplemented by personal support mech-
anisms. The provider should try to identify whether the 
patient lacks reliable social support. Patient-centered pri-
mary care is never more important than when the patient 
has a potentially life-threatening disease. The compas-
sionate provider is a good listener, from the time of the 
initial history taking, through the time of diagnosis and 
treatment, and beyond. One important exploration in his-
tory taking is the use of complementary alternative medi-
cations (CAM). About 40% to 50% of cancer patients 
utilize CAM. Women with gynecologic malignancies are 
more likely to use CAM with reports indicating rates from 
60% to 90% (Eschiti, 2007; Zeller et al., 2013). Providers 
need to assess for the use of complementary approaches 
as part of the patient’s history, as they may impact con-
ventional therapies, and patients may not volunteer this 
information unless specifically asked. Patients may be 
unaware that efficacy of many complementary approaches 
is not well documented and may affect their conventional 
treatment plan.

The primary care provider should work with the patient 
in planning a self-care program that is both salient and 
manageable. Dietary intake will wax and wane with treat-
ment. Referral to a registered dietitian may be needed to 
support the woman’s nutritional requirements throughout 
this period and beyond. Maintaining a reasonable exercise 
program—even if minimal at times—can help maintain 
function as well as promote a sense of well-being.

The provider must be familiar with local counseling 
resources and support groups. The local office of the ACS 
can provide this information. Both counseling and support 
groups may be important to the patient’s emotional and 
psychological health, and she should consider these services. 
Outward Bound can be a resource for the recovering woman 
who desires a personally and physically challenging way of 
confronting her cancer head-on. Groups are available for 
women who have survived breast and gynecologic cancers. 
For the terminally ill, local hospice services can be recom-
mended and advanced care planning is the key in reducing 
patient and caregiver burden.

 n COMMUNITY RESOURCES

 n American Cancer Society, 800-ACS-2345: www 
.cancer.org
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C H A P t E R 65
 Menopause
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The period leading up to the cessation of the menstrual cycle 
is called the climacteric, or   menopause, and can last 10 to 
15 years, usually beginning between 35 and 40 years of  age 
 ( Beckmann et al., 2014;    Carcio &   Secor, 2012;  Hawkins, 
  Roberto-Nichols, &   Stanley-Haney, 2012; Melmed, 
Polonsky, Reed, & Kronenberg, 2012).  Menopause is the 
cessation of ovarian function, production of ovarian  hor-
mones, and consequently the discontinuation of the men-
strual cycle. Estrogen previously produced by the ovaries is 
nearly absent. This cessation may be a natural occurrence 
as part of the female life process, or surgically induced 
( oophorectomy). There is variation in  number and  severity 
of  symptoms experienced by  women. Therapies are  offered 
after individual assessment of a woman’s personal experi-
ence of menopausal  symptoms, distinct risk factors for the 
 long-term effects of   menopause, potential side effects of the 
therapeutic agents, and her own preferences. Management 
of   menopause can be a combination of medicinal, nutri-
tional, and  lifestyle change therapies.

Due to the lengthening of the female lifecycle,  long-
term  sequelae of  estrogen depletion after   menopause have 
been identifi ed, along with potential  short-term menopausal 
 symptoms. The  shorter-term  symptoms include: vasomo-
tor hot fl ashes;  urogenital  dryness and atrophy;  integumen-
tary, hair, and nail changes;  osteoclast resorption; weight 
changes; joint pain and arthritis; dental  and oral changes; 
visual changes; hearing changes; mood swings and depres-
sion; cognitive changes; sexual concerns; and sleep dis-
turbances  ( Beckmann et al., 2014;    Carcio &   Secor, 2012; 
 Hawkins et al., 2012). There is ethnic and regional variabil-
ity in how  women experience vasomotor  symptoms, such 
as hot fl ashes. For example, only 10% of  women in  Hong 
Kong and 69% of  Australian  women experience  short-
term  symptoms, whereas 75% of  American  women report 
experiencing them  ( Beckmann et al., 2014). Additionally, 
in the  United States, there are racial and ethnic disparities 
in the prevalence of vasomotor  symptoms, with the rate 
being most prevalent in  African Americans (45.6%), then 
 Latin Americans (35.4%),   White Caucasian Americans 
(31.2%),   Chinese Americans (20.5%), followed by  Japanese 
Americans (17.6%  ; Beckmann et al., 2014;    Carcio &   Secor, 
2012). Beckmann et al.  (2014) also note that recent study 
fi ndings support the theory that body mass index (  BMI) may 

be a more reliable indicator in predicting the incidence of 
vasomotor  symptoms in   perimenopausal  women.  Long-term 
 sequelae, which may not occur until years after   menopause, 
include   osteoporosis, cancers,  coronary   heart disease (   CHD), 
and risk of stroke. Understanding which patients are at risk 
for developing these complications is important in undertak-
ing the management of   menopause in primary care.

With cessation of primary ovarian function,   meno-
pause also includes termination of production of the potent 
 estrogen  estradiol. However, the organ does not remain 
entirely dormant; therefore, the total production of  estro-
gen does not cease entirely; the hormone’s production con-
tinues in the form of  estrone, a weaker form of  estrogen. 
Under the stimulation of   luteinizing hormone (  LH) in the 
ovarian  stroma,  androstenedione is converted to  estrone 
in the  extraglandular tissue, particularly fat tissue. This 
 extragonadal  estrogen concentration is therefore directly 
proportional to body weight. Due to this relationship and 
estrogen’s effect on endometrial lining, obese  women are 
at a higher risk for endometrial hyperplasia during   meno-
pause, while  women with a lower   BMI are at a lower risk of 
experiencing estrogenic  symptoms  ( Beckmann et al., 2014; 
   Melmed et al., 2012).

Before   menopause, the ovary is very responsive to the two 
pituitary  gonadotropins,   follicle-stimulating hormone (   FSH), 
and   LH. In high-enough concentrations, there is a negative 
feedback loop in which  estrogen produced by the ovary sig-
nals the pituitary not to release    FSH and   LH. As the ovaries 
 age and the follicles they produce diminish,  estrogen concen-
trations decline, and the release of    FSH and   LH is no longer 
blocked. In response to the feedback loop, and in an attempt to 
stimulate the ovary, the concentrations of    FSH and    LSH rise. 
This period of diminishing  estrogen production and increas-
ing concentrations of    FSH and   LH begins occurring several 
years before the woman’s fi nal menses (  Beckmann et al., 2014; 
   Melmed et al., 2012). This period is referred to as the   peri-
  menopause (  Beckmann et al., 2014;    Melmed et al., 2012).

Due to the varied locations of  estrogen receptors 
throughout the body, diminished  estrogen production 
with relative elevation in concentration of other  hormones 
(including    FSH,   LH,    gonadotropin-releasing hormone 
[GnRH], dehydroepiandrostenedione, epinephrine,  corti-
cotropin,  beta-endorphin, growth hormone, and  calcitonin 
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 n SIGNS, SYMPTOMS, AND SEQUELAE

Early manifestations of menopause begin in the perimeno-
pausal period. Among the most common are vasomotor symp-
toms, including hot flashes and night sweats. These symptoms 
may persist for years; urogenital atrophy, another sequela of 
estrogen depletion, may last an indefinite period of time.

Vasomotor Symptoms

The true etiology of the vasomotor symptoms of menopause 
is unknown (Beckmann et al., 2014; Porth & Matfin, 2009). 
These symptoms are experienced by the majority of menopausal 
women, although as previously noted, the prevalence has great 
cultural variation (Beckmann et al., 2014; Carcio & Secor, 
2012; Harlow et al., 2012). Of American women, 75% experi-
ence these symptoms. Without hormonal replacement therapy, 
symptoms last on average 2 to 3 years, with some women expe-
riencing them for 10 years or more (Beckmann et al., 2014; 
Harlow et al., 2012). Symptoms range in frequency and severity 
from mild annoyances to significant disruptions in everyday life, 
contributing to mood swings, anxiety, and depression. Some 
women experience them only occasionally; others are affected 
more than three times daily. Difficulty sleeping and concentrat-
ing are some of the most disabling symptoms of menopause. 
This may be related to mood changes and perceived changes 
in energy level, as well as the annoyance of nocturnal vasomo-
tor symptoms (Porth & Matfin, 2009). All of these indicators 
have the potential to affect a woman’s quality of life, including 
her relationships with family, close friends, and even coworkers 
(Beckmann et al., 2014; Carcio & Secor, 2012).

Variations in women’s experience of symptomatology 
can be attributed to a variety of factors (Table 65.2)

Urogenital Atrophy

Unlike the variability in women’s experience of vasomotor 
symptoms, urogenital atrophy is sequelae of menopause 

gene-related peptide) results in wide-ranging, multisystem 
sequelae (Beckmann et al., 2014; Porth & Matfin, 2009). 
Table 65.1 presents the manifestations of menopause due to 
diminished estrogen and relative increase in other hormones.

VULVA AND VAGINA

Dyspareunia (atrophic vaginitis)
Blood-stained discharge (atrophic vaginitis)
Pruritus vulvae

BLADDER AND UREThRA

Frequency, urgency
Stress incontinence
nocturia
Urinary tract infection

UTERUS AND PELVIC fLOOR

Uterovaginal prolapse
Cystocele
Rectocele

SkIN AND MUCOUS MEMBRANES

Dryness and pruritus
Easily traumatized (friable)
Loss of resilience and pliability
Dry hair or loss of hair (alopecia)
Minor hirsutism of the face
Dry mouth
Voice changes: reduction in upper registry

CARDIOVASCULAR SYSTEM

Angina and coronary heart disease

SkELETAL

Osteoporosis
Fracture of the hip or wrist
Backache

BREASTS

Reduced size
Softer consistency
Reduced support

EMOTIONAL SYMPTOMS

Fatigue or diminished drive
irritability
Apprehension
Altered libido
insomnia
Feelings of inadequacy or nonfulfillment
Headache, tension

METABOLIC

Vasomotor symptoms: hot flashes
Diaphoresis

TABLE 65.1 Manifestations of Menopause

Sources: Beckmann et al. (2014); Carcio and Secor (2012); Hawkins et al. 
(2012); Porth and Matfin (2009)

BMI, body mass index; PMDD, premenstrual dysphoric disorder; PMS, 
premenstrual syndrome.
Source: Carcio and Secor (2012).

History of PMS, PMDD
Lower socioeconomic status
Lack of exercise
Caffeine
Alcohol
Stress
Warmer room temperature
Spicy foods
Higher BMi
tobacco use
Climate
Roles and attitudes
Other unconfirmed and/or unknown factors

TABLE 65.2
factors That Contribute to the Presence and 
Severity of Menopausal Vasomotor Symptoms
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a progressive process, this increased C   HD risk is gener-
ally gradual and will be infl uenced by other risk factors, 
as listed in T able 65.3. It commonly takes several years for 
the ovaries to cease functioning completely. The evidence is 
inconclusive as to whether abrupt cessation of e strogen pro-
duction in w omen who have undergone bilateral o ophorec-
tomy puts them at increased risk of developing C   HD than 
those experiencing a natural m  enopause (J  acoby, G rady, & 
S  awaya, 2009; M   elmed et al., 2012).

O steoporosis

O steoporosis is another later s equelae of m  enopause. 
Increased bone loss and the subsequent development of 
symptomatic o  steoporosis are directly related to dimin-
ished e strogen production. The effect of e strogen on bone is 
direct. It is the decrease in e strogen associated with m  eno-
pause rather than aging in general that is responsible for 
75% of the bone loss in w omen during the 15 years after 
m  enopause (M   elmed et al., 2012). With the increased rate 
of o  steoporosis comes an associated increased risk of frac-
ture. For a more i n-depth discussion of o  steoporosis please 
refer to C  hapter 45.

 n EPIDEMIOLOGY

The average a ge of m  enopause in the U nited States is 50 to 
52 years, with 95% of w omen experiencing it between the 
ages of 44 and 55 years ( B eckmann et al., 2014). Due to the 
average female life expectancy being 81.1 years (H   oyert & 

that is diffi cult to avoid. Such atrophy normally fi rst occurs 
within 2 or 3 years after   menopause, with increasing  symp-
tomatology by late   menopause  ( Harlow et al., 2012). 
Estrogen receptors are located throughout the  urogenital 
system in the vagina, urethra, and bladder.  Urogenital atro-
phy occurs in the absence of  estrogen stimulation. However, 
not all  women will report to the provider the related  symp-
toms, which include thinning and drying of the vaginal 
epithelium and loss of its elasticity, resulting in  pruritus 
and  dyspareunia  ( Beckmann et al., 2014;    Carcio &   Secor, 
2012;    Huether &   McCance, 2008;    Porth &   Matfi n, 2009). 
Urinary incontinence is a symptom that is more likely to 
be reported. Any of these  symptoms alone or in combina-
tion can have serious effects on a woman’s quality of life 
and especially sexuality (   Carcio &   Secor, 2012;    Nappi & 
  Lachowsky, 2009).

 Hypoestrogenism also contributes to a decrease in cellu-
lar glycogen, with a resultant decrease in lactic acid produc-
tion, and increase in vaginal  pH. The increased alkalinity 
of the vaginal environment predisposes  women to  bacterial 
 vaginoses after   menopause (   Melmed et al., 2012;    Porth & 
  Matfi n, 2009).

Source: Carcio and Secor (2012); Hawkins et al. (2012).

QUESTIONS fOR PATIENT hISTORY

Age

 n Last menstrual period
 n  Family medical history and history regarding menopause (i.e., 
experience of mother and sister[s])

 n  Symptoms and their severity (e.g., hot fl ashes, moodiness, dif-
fi culty sleeping, irregular menstrual periods, vaginal dryness)

 n Changes in, character of, or absence of, menstrual cycle
 n Other recent gynecological history, including sexual history

Lifestyle: Physical activity (activities, frequency, and typical dura-
tion), recreation, diet (including salt use and beverage types, 
including caffeinated and carbonated beverages), typical sleep 
pattern (including alterations and self-management strategies), 
and recreational drugs.

 n  the use of complementary therapies (including dietary, herbal, 
of bioidentical sources of estrogens and progesterones, tai chi, 
acupuncture, Chinese medicine, aromatherapy, etc.)

 n  Life event changes (including emotional stressors, coping strate-
gies, and potential effects on relationships)

TABLE 65.3 history and Physical Examination

In addition to the early s ymptoms of p  erim  enopause and 
m  enopause, there are later s equelae as well, including C   HD 
and o steoporosis.

C oronary Heart Disease

C  HD is the leading cause of d eath among p ostmenopausal 
w omen in the U nited States ( U .S. Department of H ealth 
and H  uman Services [U  SDHHS], C  enters for D isease 
Control and P  revention [C DC], 2013). In women 30.3% 
of deaths were secondary to c ardiovascular disease (h  eart 
disease and stroke); this fi gure is 29.5% for men ( U  SDHHS, 
C DC, 2013). Several mechanisms of c ardioprotection are 
afforded by e strogen. They include: improved lipid m etab-
olism, v asodilation, and positive effects on platelet func-
tion, e ndothelial-derived relaxing factor, p rostacyclin, and 
others (M   elmed et al., 2012). Some of these functions are 
related to e strogen receptor stimulation. Estrogen receptors 
are located throughout the cardiovascular system. Estrogen 
receptor stimulation may contribute to v asodilation. In 
the absence of e strogen and e strogen receptor stimulation, 
v asodilation may not occur to the greatest extent possible.

Studies have reported a clear association between the 
loss of ovarian function and C   HD. Because m  enopause is 

Clinical Pearls
 n Some of the indications of bacterial v aginosis are 

the absence of lactobacilli on vaginal microscopy, 
or the p resence of a very low n umber, and an 
elevated p H (>4.5). The provider should encour-
age hygiene that helps to keep the vaginal p H in 
the normal range (<4.5 [3.8–4.2]). Refer to C  hapter 
66 for more information.
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et al., 2012). The concentrations of these h ormones rise 
in response to decreased e strogen levels secondary to the 
increasingly hypoactive ovaries. These h ormones increase in 
an attempt to stimulate the ovaries to produce a dominant 
follicle. The rise in F   SH is 10- to 2 0-fold; the increase in L  H 
is approximately three times the concentration found before 
m  enopause (B  eckmann et al., 2014; M   elmed et al., 2012). 
With regard to the diagnosis of o  steoporosis, it is recom-
mended that a bone density scan be done for all w omen 
older than 65 years ( B  eckmann et al., 2014; U .S. Preventive 
Services Task F orce [U  SPSTF], 2012). Table 65.5 lists the 
indications to screen for o  steoporosis in p ostmenopausal 
w  omen younger than 65 years.

X u, 2012), a woman can expect to spend one third of her 
life in the p ostmenopausal stage. B aby boomers are now 
entering their sixth decade of life, with 36,829,148 w omen 
between the ages of 50 and 70 years in 2010 (H   owden & 
M eyer, 2011). Evidence indicates that r ace, socioeconomic 
status, education, and height do not affect the a ge of m  eno-
pause (B  eckmann et al., 2014).

Although the majority of w omen go through m  enopause 
between the ages of 44 and 55 years, approximately 1% 
experience p remature ovarian failure (P   OF; early m  eno-
pause) before the a ge of 40 years (B  eckmann et al., 2014; 
M   elmed et a l., 2012). Several factors have been identifi ed 
as contributing to P   OF, including genetic predisposition, 
autoimmune disorders, smoking, a lkylating cancer chemo-
therapy, and hysterectomy ( B  eckmann et al., 2014; M   elmed 
et al., 2012; P erry et al., 2013).

 n DIAGNOSTIC CRITERIA

The diagnosis of m  enopause is based on multiple components. 
The occurrence of irregular cycles, followed by amenorrhea 
for 1 year, is a hallmark symptom. It is also essential to rule 
out other potential causes for amenorrhea. Differential diag-
noses are listed in T able 65.4. Within an a  ge-related context, 
the p resence of p  erimenopausal or menopausal s ymptoms of 
e strogen defi ciency is classic. Age, however, is not always 
indicative of m  enopause; m  enopause may occur before 40 
or as late as 60 y ears (B eckmann et al., 2014; M   elmed et al., 
2012). In addition to s ymptoms and a ge, laboratory evalu-
ations may also be performed to help confi rm the diagnosis, 
although are not absolutely necessary unless there is indica-
tion for confi rmation (C   arcio & S  ecor, 2012).

P atient history is of paramount importance in the diag-
nosis of m  enopause. Topic areas to be explored by the pro-
vider are listed in T able 65.3. The p  hysical examination 
includes a Pap smear and pelvic examination. These can 
assist in the evaluation of the physiological changes, which 
occur secondary to m  enopause. Routine screening for p  eri-
menopausal cervical cancer screening is essential and should 
be done according to guidelines.

 n DIAGNOSTIC STUDIES

Ovarian failure is detected by rises in F   SH and L  H levels 
(B  eckmann et al., 2014; C   arcio & S  ecor, 2012; M   elmed 

Source:   Hawkins et al. (2012).

Carcinoma of the genital tract
Pregnancy
Endocrine disorders
Decreased nutritional state; obesity
Marked increase in exercise regimen

TABLE 65.4

Source:   American College of  Obstetricians and  Gynecologists  (2012) as cited in 
  Beckmann et al. (2014).

Medical history of fragility fracture
Body weight less than 127 lbs
Medical causes of bone loss (medications or diseases)
Parental medical history of hip fracture
Current smoker
Alcoholism
Rheumatoid arthritis

 n TREATMENT OPTIONS, EX  PECTED 
OUTCOMES, AN  D CO MPREhENSIVE 
MANAGEMENT

Although me  nopause itself cannot be prevented, interven-
tions exist to ease this transitional period. It is possible 
to prevent or alleviate early and late manifestations, as 
well as mitigate risks of later se quelae. Many preventive 
measures are related to li festyle changes, including diet, 
exercise, stress reduction, and general he alth promotion 
habits.

Vasomotor Sy mptoms

Oftentimes, vasomotor sy mptoms of me  nopause may 
be prevented or reduced by simple dietary adjustments. 
Supplementing with soy, which contains ph ytoestrogens, 
can diminish or alleviate many sy mptoms an d se quelae 
related to hy poestrogenism, without the risks of medicinal 

Differential Diagnosis

TABLE 65.5
Indications for  Bone Density Screening in 
  Women Younger Than 65 Years

Clinical Pearls
 n FS   H concentrations greater than 30 ml  U/mL  are 

indicative of me  nopause (Be  ckmann et al., 2014; 
Ca   rcio & Se  cor, 2012; Me   lmed et al., 2012). LH  
is not routinely measured for the diagnosis of 
me  nopause.
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measures should start before men  opause, as early as from 
30 years of age  and continue through and after men  opause. 
During this time period, regular visits to the primary care 
provider are essential for early identifi cation of risk fac-
tors, introduction of hea lth promotion and pre vention 
measures, early diagnosis of men  opause, and initiation of 
prompt treatment for its manifestations, when indicated. 
Prevention begins by reducing or eliminating modifi able 
risk factors for CHD    and ost  eoporosis (see text in italics 
in Tab le 65.7).

General preventive guidelines include eating a diet low 
in saturated fats and cholesterol that includes adequate 
amounts of calcium and vit amin D. Smoking cessation and 
regular aerobic, wei ght-bearing exercise are also of extreme 
importance in the pre vention and treatment of ost  eoporosis 
and CHD   .

 n TREATMENT OPTIONS, EXP  ECTED 
OUTCOMES, AND  COM PREhENSIVE 
MANAGEMENT

In conjunction with the dietary and lif estyle changes, 
pharmacological interventions are available for symptom 
relief.

The Women’s Hea lth Initiative 

Based on several observational studies, it was long believed 
that because est rogen was car dioprotective, hor mone 
replacement therapy (HRT   ) should be the common practice.  
In the early 2000s, results of two randomized prospective 
trials were published that drastically changed the standard 
of practice. The Heart and Est rogen/Pro gestin Rep lacement 
Study (HER  S; G  rady et al., 2002) in 1998 and the Wom en’s 
Hea lth Initiative (WHI   ) in 2002 (Ros   souw et al., 2002) 
each drew the same conclusion. HRT    did not reduce the 
risk of CHD    in pos tmenopausal wom en, in fact, it increased 

exogenous estrogens (No   rthrup, 2011). Flaxseed is another 
signifi cant source of ph ytoestrogens, which also contains 
an ticarcinogenic properties in the form of li gans (No   rthrup, 
2011). Flaxseed has the added benefi t of providing fi ber 
and om ega-3 fats to the diet, both of which have multiple 
he alth benefi ts. Additional sources of om ega-3 fats are fatty 
fi sh, organ meats, egg yolks, and algae (No   rthrup, 2011). 
Further dietary adjustments include avoiding heat-produc-
ing foods and activities that may trigger hot fl ashes (e.g., 
hot, spicy foods, hot drinks, caffeine, alcohol, refi ned sugar, 
additives, and preservatives). This intervention may be most 
helpful in reducing the se verity of hot fl ashes (No   rthrup, 
2011). Smoking should also be avoided (No   rthrup, 2011). 
Multiple benefi ts of exercise, even mild to moderate amounts 
a few times weekly, have also been shown to benefi t several 
se quelae of me  nopause including cardiovascular morbidity 
and mortality, deleterious effects on the musculoskeletal 
system, breast cancer risk, mood and cognition, and quality 
of life (Pi  nes, 2009). Yoga’s effect on preventing some of the 
vasomotor sy mptoms of me  nopause has also been studied 
with positive results in diminished climacteric sy mptoms, 
perceived stress, and neuroticism (Ch   attha, Ra  ghuram, 
Ve  nkatram, & Ho  ngasandra, 2008; Pi  nes, 2009).

Ur ogenital Sy mptoms

Ur ogenital atrophy has numerous consequences, including 
dy spareunia and increased risk of ba cterial va ginoses, uri-
nary tract infection, and incontinence.

Source:    Carcio and   Secor (2012);  Hawkins et al. (2012);    Northrup (2011).

The pre vention of urinary incontinence cen ters around 
strengthening and developing the uro genital muscles by 
means of techniques such as Keg  el exercises. These exer-
cises may also help to improve sexual satisfaction (Car   cio & 
Sec  or, 2012; Nor   thrup, 2011). Other techniques to minimize 
urinary incontinence include keep a record to identify trig-
gers, reduce or eliminate caffeinated drinks, medication for 
bladder muscle relaxation, biofeedback or physiotherapy for 
pelvic fl oor rehabilitation, urethral insert, urethral prosthe-
ses, maintain optimal vit amin D levels, or, if indicated, surgi-
cal interventions (Nor   thrup, 2011).

CHD and Ost  eoporosis

The risks of CHD    and ost  eoporosis can be mitigated. Due to 
the gradual process of these chr onic conditions, preventive 

 n Void the bladder completely and without delay.
 n Empty the bladder before and after sexual intercourse.
 n  Avoid tight clothes such as jeans and pantyhose worn without 
cotton panties.

 n Wear co tton-crotch underpants and pantyhose.
 n increase fl uid intake (water and cranberry juice).
 n Avoid caffeine.
 n take pr obiotics.
 n  if prone to or currently experiencing bacterial va ginosis, use 
a condom during intercourse to minimize exposure to the 
alkaline spermatic fl uid.

 n Avoid douching.

TABLE 65.6
Lifestyle Interventions to  Prevent Urinary 
Tract Infections and  Bacterial  Vaginoses

Clinical Pearls
 n Dys pareunia can be prevented through continued 

regular, frequent intercourse. This contributes to 
lubrication and the improvement of muscle tone 
(Nor   thrup, 2011). Techniques to pre vent urinary 
tract infections and bac terial vag inoses include 
various lif estyle interventions (Tab le 65.6). 



902      Unit Xii: Reproductive Conditions

al., 2014;  Harvard  Health Publications, 2012;    Mosca et 
al., 2011;  Nelson, Walker, Zakher, &  Mitchell, 2012; U.S. 
Preventive Services Task  Force [  USPSTF], 2012) with great 
consideration taken to individual clinical presentation and 
eligibility criteria ( Table 65.5). It must be reiterated that for 
a woman with intact uterus and ovaries, unopposed  estrogen 
presents a risk for uterine hyperplasia and therefore must 
be supplemented with  progesterone  ( Beckmann et al., 2014; 
   Carcio &   Secor, 2012;  Hawkins et al., 2012). Some of the 
available  estrogen and  progesterone preparations are listed 
in  Table 65.9; this list is not exhaustive; a complete pharma-
cological or prescribing manual should be consulted.

the risk in wom en with pre existing car diovascular disease 
(CVD   ), as well as potentially increasing the risks of stroke, 
thr omboembolic events, gallbladder disease, urinary incon-
tinences, breast cancer, and/or dementia (Ch l   ebowski et al., 
2013; Gra  dy et al. 2002; Mar   joribanks, Far quhar, Rob erts, 
& Let  haby, 2012; Mel   med et al., 2012; Por   th & Mat  fi n, 
2009; Ros  souw et al., 2002). Findings of the WHI    sug-
gest that HRT    at the early sta ges of men  opause may still 
hold some car dioprotective benefi ts in wom en without a 
prior history of CVD   ; however, until conclusive evidence 
is generated through further res earch, HRT    should not be 
used for primary or secondary pre vention of CHD    in pos t-
menopausal wom en, but solely prescribed after individual 
patient assessment for short-term symptom management 
(Be c kmann et al., 2014; Car   cio & Sec  or, 2012; Gra  dy et al., 
2002; Mar   joribanks et al., 2012; Mel   med et al., 2012; Por   th 
& Mat  fi n, 2009; Ros  souw et al., 2002).

That being said, after careful individualized consider-
ation,  estrogen HRT can prove useful for some  women. 
For a woman with an intact uterus and ovaries, unopposed 
 estrogen must be supplemented with  progesterone to pre-
vent uterine hyperplasia  (  Beckmann et al., 2014;    Carcio & 
  Secor, 2012;  Hawkins et al., 2012; Nelson et al., 2012; Noé 
et al., 2010). Table 65.8 lists the contraindications to    HRT.

Estrogen products are manufactured in various formu-
lations, such as  oral tablets,   transdermal patches, vaginal 
creams/gels, and vaginal ring inserts. Choosing the most 
appropriate formulation depends on the indication and 
patient preference. As mentioned previously, current recom-
mendation for    HRT is that it is only indicated for  short-term 
relief of early menopausal  symptoms (including vasomotor 
and  urogenital) and not for  prevention of    CHD  (   American 
College of  Obstetricians and   Gynecologists [  ACOG], 
 Committee on  Gynecologic Practice, 2013;   Beckmann et 

Source:   Beckmann et al. (2014).

Undiagnosed abnormal genital bleeding
Known or suspected   estrogen-dependent  neoplasia
Active deep vein thrombosis, pulmonary embolism, or a history of 

these conditions
Active or recent arterial  thromboembolic disease (stroke and 

myocardial infarction)
Liver dysfunction or liver disease
Known or suspected pregnancy
Hypersensitivity to hormone therapy preparations

TABLE 65.8 Contraindications to  hormone  Therapy

*Modifi able risk factors are in italics.
BMI, body mass index; CHD, coronary heart disease.
Source:    Porth and   Matfi n (2009);    Youngkin,  Davis,   Schadewald, and   Juve (2012).

  ChD  OSTEOPOROSIS

Age >55 years or 
 postmenopausal

Family history (fi rst-degree 
female relative diagnosed 
with    CHD before 65 years; 
 fi rst-degree male relative 
diagnosed with    CHD before 
55 years)

Diabetes mellitus
Hypertension
Physical inactivity
 Dyslipidemias
Obesity, especially central 

adiposity
Tobacco use

Age >65 years
Race:  Asian or  White

Premature or surgical 
  menopause

Low  BMI
Low calcium intake
Physical inactivity
High alcohol consumption
Tobacco use
Consumption of carbonated 

beverages daily

TABLE 65.7 Risks factors for ChD and Osteoporosis*

Clinical Pearls
 n The standard of care in prescribing HRT    must 

include risk assessment. A woman’s risk factors 
for CHD    and breast cancer are weighed against 
the potential benefi ts related to symptom relief 
and risk mitigation of oste oporosis. A 50-y ear-
old woman has a 46% lifetime risk of develop-
ing CHD,    a 15% hip fracture risk, and an 8% risk 
for breast cancer. Results of the WHI    (Ros s  ouw 
et al., 2002) indicated that HRT    with estr ogen 
and progestin reduce the risk of oste oporotic 
fracture by 20% and total fractures by 24% 
(Ros s  ouw et al., 2002). The maximum potential 
increase in risk of CHD,    however, was 29% and 
the risk of breast cancer 26% above baseline 
(Ros s  ouw et al., 2002). Secondary analysis of the 
WHI    data, indicated that shor t-term supplemen-
tal HRT    for vasomotor symptom management at 
the early stag es of meno  pause did not signifi -
cantly increase the risk of CHD;    the increased risk 
of CHD    was only signifi cant in later meno  pause 
in wome n older than 65 years with previous 
CHD    risks (Beck  mann et al., 2014; Carc   io & Seco  r, 
2012; Melm   ed et al., 2012; Port   h & Matfi   n, 
2009). Risks and benefi ts must be assessed. 
Patient and provider alike need to consider 
whether the woman’s risk of CHD    and breast 
cancer outweighs the potential benefi ts to be 
gained in terms of prev ention or mitigation of 
risk of developing oste oporosis.
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iv, intravenous; im, intramuscular;  td, transdermal patch; vcr, vaginal cream.
aIndicated for use in conjunction with estrogen for the prevention of endometrial hyperplasia in postmenopausal women who have an intact uterus and are 
receiving estrogen therapy.
bDose depends on the hormone replacement therapy regimen chosen (i.e., sequential versus combined).
Source: Northrup (2011); Physicians Desk Reference (2013).

AGENT DOSAGE fORMS COMMON STARTING DOSES

Estrogen

Estradiol oral
td
vcr

tab = 0.5–2 mg/d;
td = 0.025–1.0 mg patch applied once or twice weekly
vcr = 7.5 mcg/24 hr (q 3 mos); 0.05–0.1 mg/d (q 3 

mos); or 10 mcg tab/d

Estrone sulfate/conjugated equine estrogen oral, vcr, iv, im tab = 0.625 mg/d
 vcr = 1–2 gm/d

Estropipate oral tab = 0.625–1.25 mg/d

Estrone sulfate/conjugated equine estrogen combined with 
medroxyprogesterone acetate (MPA)

oral tab = 0.625 mg/d estrogen plus 2.5 mg/d progesterone 
component

Progesterone (Oral)

MPAa oral tab = 2.5, 5 mg, 10 mg/db

Estrogen + Progesterone (Oral)

Estradiol (3 tabs); then
Estradiol+norgestimate (3 tabs)
Conj. Estrogens (14 tabs) then
Conj. Ests.+MPA (14 tabs)
Conj. Ests.+MPA (28 tabs)

oral
oral
oral

1.0 mg; then 1.0 mg + 0.9 mg; once daily sequentially
0.625 mg; then 0.625 mg + 5 mg; once daily 

sequentially
0.3 mg + 1.5 mg; 0.45 mg + 1.5 mg; 0.625 mg + 2.5 

mg; 0.625 mg + 5 mg; once daily continuously

Estrogen + Progesterone (Transdermal)

Estradiol+levonorgestrel
Estradiol+norethindrone acetate

td
td

0.045 mg + 0.015 mg/d; once weekly
0.05 mg + 0.14 mg/d
0.05 mg + 0.25 mg/d;
twice weekly

TABLE 65.9 Some Common Estrogen and Progesterone Preparations for Menopause Symptom Relief

Bioidentical Hormones

Since the WHI (Rossouw et al., 2002) results were published 
and fewer and fewer women are on HRT, many are seeking 
other options to gain the benefits of hormone replacement. 
Bioidentical hormones are substances that are natural, syn-
thesized from hormone precursors found in plants, or com-
pounded in pharmacies. Although they have been touted 
as having the “same molecular and chemical structure as 
those produced in the human body,” they are not all regu-
lated by the Food and Drug Administration (FDA; Files, 
Ko, & Pruthi, 2011), which makes them potentially risky 
to use.

Although the risk of osteoporosis can be mitigated with 
HRT, it must be reiterated and stressed that the increased 
risks of CHD, stroke, cancers, and death potentially out-
weigh the benefit. Recent evidence supports nonhormonal 
regimens to manage menopause related osteoporosis with 
the administration of bisphosphonates (including Fosamax, 
Actonel, and Boniva), 5–10 mg/d or 35–70 mg/wk, or  

150 mg/month, depending on the preparation (Beckmann et 
al., 2014; Hawkins et al., 2012).

The side effects that may result from these therapeutic 
interventions vary widely and are affected by the choice of 
HRT regimen and the duration of use (Table 65.9). The side 
effects of HRT use are listed in Table 65.10.

CHD, coronary heart disease; HRT, hormone replacement therapy.
Source: Beckmann et al. (2014); Mosca (2011); Northrup (2011).

 n nausea, vomiting
 n Dizziness
 n Weight gain
 n Breast tenderness and enlargement
 n  Endometrial hyperplasia and possible spotting (when estrogen 
is used alone in a woman with an intact uterus)

 n  increased risk of CHD, stroke, and cancers including  
breast

TABLE 65.10 Side Effects of hRT
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either supplementation or diet (Institute of Medicine 
[IOM],   2010).

 n Boron (a trace element) may be benefi cial in pre-
venting osteop orosis. In a dose o f 2 to 9 mg/d, it 
may reduce urinary calcium loss and increase serum 
levels of estrad iol (Northr   up, 2011). It can be 
found naturally in foods, including fruits, nuts, and 
vegetables.

Other self-c  are strategies for managi ng the sympto  ms 
associated with menopa  use are listed in Table 65.11. As 
Table 65.11 demonstrates, the range of therapeutic options 
for menopa  use management is extensive and can include 
changes in diet, exercise, relaxation therapies, and sleep 
patterns. These options help the provider to individualize 
therapy (see Northr   up, 2011; Porth   & Matfi n  , 2014).

 n ADDITIONAL RESOURCES

Nationwide, clinics specializing in women’s health  have 
become more accessible and quite popular. Providers should 
determine whether their local area has such a clinic and pro-
vide their patients with the resource. Some other publicly 
available resources are:

 n Berkele y Wellness Newsletter, Univers ity of 
Califor nia, Berkeley, P.O. Bo x 10922, Des Moi nes, 
IA 5034  0; www.berkeleywellness.com/

 Internet resources include:
 Dr. Christi ane Northrup: www.drnorthrup.com/
 Menopau se ChitCha  t: http://menopausechitchat.com

 n Menopau se newsletter: www.nomoremenopausehot
fl ashes.com/menoresources.htm

 n North American  Menopause   Society, P.O. Box 
 94527, Cleveland , OH 44101,   216-844-8748; www
.menopause  .org/for-women 

 n W ebMD Menop ause Guide: www.webmd.com/
menopause/g  uide/menopause-s   upport-resources

 n The Menopause Mak  eOver: www.themenopause-
makeover.com/

 n Menopause Matte rs: www.menopausematters.co.uk/
 n Planet Sweet Pea: www.planetsweetpea.com/
 n Project AWARE: www.project-aware.org/
 n  34 Menopause symptoms : www. 34-menopause-
symptoms .co  m/

 n 360 M enopause: http://360me  nopause.com/
 n Women’s Health Hot Line: ww w.womenshealth.gov/
mental-health/hotlines/

 n  Clevela nd Clinic: http://my.clevelandclinic.org/disor-
ders/menopause/hic-what-is-perime  nopause-me no-
pause-postmenopause.aspx  

Apps and Blogs

 n myPause: www.m  yappsolutio n.com/mypause/
 n The Perimenopause Blog: www.the  perimenopause-
blog.com/

 n Holy Hormones: http://holyhormones.blogsp ot.com/

It is recommended that should HRT    be prescribed, 
a woman with an intact uterus receiving oral  or 
tran  sdermal estr ogen should also receive prog es-
terone to reduce her risk of developing endome-
trial hyperplasia, a risk factor for the development 
of endometrial cancer. The landmark trial of 
post  menopausal estr ogen and progestin interven-
tions (PEPI   ; Wr  iting Group for the PEPI     Trial, 1996) 
assessed the risk of estr  ogen-related endometrial 
hyperplasia. The researchers concluded that a 
woman’s risk of developing endometrial hyper-
plasia secondary to receiving prog esterone and 
estr ogen is comparable to that observed when 
given placebo (199 6). These results occurred 
whether the prog esterone (medr oxyprogesterone 
acetate) was cycled at 10 mg/d for 12 days of the 
month or given continuously at 2.5 mg/d. Less 
than 1% of those receiving placebo developed 
endometrial hyperplasia. The risk of hyperplasia 
in those receiving estr ogen alone was as high as 
27.7%. From their rese arch fi ndings, Noé   et al. 
(201 0) concluded that either mode of delivery of 
natural proges terone, orally or intrav aginally, was 
equally as effective in mitigating the risk of endo-
metrial hyperplasia. In a multic enter, randomized, 
controlled, open-l abel, parall el-group clinical trial, 
Chen e  t al. (2013) results indicate that hyalur onic 
acid vaginal gel is as effective in treating vaginal 
drynes s as estrog  en-based gels.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n One of the effects of H   RT is menstrual bleeding. 

This is to be expected when a woman with an 
intact uterus begins H   RT. The pattern of bleeding, 
however, varies depending on the regimen chosen. 
Generally, spotting is noted throughout the 2 8-day 
cycle of a woman receiving the continuous com-
bined or cyclic combined regimen. This effect can 
be expected to occur for several months, even up 
to a year, before the woman becomes a menorrheic. 
Alternatively, a regular cyclic menstrual period can 
be anticipated in w omen who receive the continu-
ous sequential or cyclic sequential regimen.

 n TEAChING AND S  ELf-CARE

The m enopausal woman should be made aware of the fol-
lowing vitamin and mineral requirements in an effort to 
reduce her risk of o  steoporosis:

 n 600–800 IU/d   of vitamin D3 a nd at least 1,20 0 mg 
of calcium. These requirements can be met through 

http://www.berkeleywellness.com
http://www.drnorthrup.com
http://menopausechitchat.com
http://www.nomoremenopausehotflashes.com/menoresources.htm
http://www.webmd.com/menopause/guide/menopause-support-resources
http://www.themenopausemakeover.com/
http://www.menopausematters.co.uk
http://www.planetsweetpea.com
http://www.project-aware.org
http://www.34-menopause-symptoms.com/
http://360menopause.com/
http://my.clevelandclinic.org/disorders/menopause/hic-what-is-perimenopause-menopause-postmenopause.aspx
http://www.myappsolution.com/mypause/
http://www.theperimenopauseblog.com/
http://holyhormones.blogspot.com/
http://www.nomoremenopausehotflashes.com/menoresources.htm
http://www.menopause.org/for-women
http://www.menopause.org/for-women
http://www.webmd.com/menopause/guide/menopause-support-resources
http://www.themenopausemakeover.com/
http://www.34-menopause-symptoms.com/
http://my.clevelandclinic.org/disorders/menopause/hic-what-is-perimenopause-menopause-postmenopause.aspx
http://my.clevelandclinic.org/disorders/menopause/hic-what-is-perimenopause-menopause-postmenopause.aspx
http://www.theperimenopauseblog.com/
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SELf-CARE STRATEGIES fOR ThE MENOPAUSAL WOMAN

LIfESTYLE ChANGES Limit caffeine and alcohol, and avoid altogether before bedtime if these 
interfere with rest.

Develop a bedtime routine.

Use the bedroom for sleep or sexual activity only—watch television, 
listen to music, or read in a different space.

Sleep disturbances can become opportunities. if sleep is delayed for 30 
mins, get up and undertake some sort of quiet activity until sleepi-
ness returns. Sometimes warm milk or herbal tea may be soothing.

Practice mind body exercises.

MOOD SWINGS AND fUZZY ThINkING

Decrease emotional stress, exercise regularly, get adequate sleep, and eat 
as outlined earlier.

Limit caffeine and alcohol.

Avoid tobacco and recreational drugs.

Make lists for organizing. Some women find that keeping lists in a 
consistent place (such as the right-hand pocket of a coat worn that 
day) can help prevent forgetting where one has put the list.

Join a menopause support group.

Become involved in community volunteer efforts.

CLINICAL WARNING: Advise the patient to seek out help from the 
primary care provider if depression develops

DECREASED LIBIDO

treat vaginal atrophy/dryness as previously discussed.

Use a water-soluble lubricant with intercourse.

increase foreplay before intercourse.

Plan to have intercourse when rested rather than when tense or tired.

Refer to Chapter 30 for management strategies for urinary 
incontinence.

Following approval of the provider, exercise for 25–30 minutes,  
3 to 6 d/wk.

Weight-bearing exercise such as walking, jogging, or bike riding is 
preferable.

Cross train with site-specific exercises to upper and lower extremities.

Balance and strength-building exercises such as tai chi or yoga are 
often helpful.

try to revise lifestyle, being aware of sources for stress.

Develop stress-relieving interventions.

DIET AND NUTRITION

Eat a well-balanced diet that includes adequate  intake of dairy, fresh 
fruits and vegetables, and grains and pastas.

Use MyPlate (U.S. Department of Agriculture [USDA], 2013) as a guide 
to serving sizes.

Limit fats and sweets, avoid fried foods, and limit serving sizes of meats.

Limit daily caffeine and alcohol intake, and avoid tobacco products 
and recreational drugs.

hOT fLAShES

in addition to lifestyle interventions, dress in layers.

Avoid stimuli that trigger hot flashes, including caffeine and alcohol.

Eat smaller, more frequent meals.

Avoid spicy foods if these seem to trigger flashes.

Some women report that drinking a cold beverage at the beginning of 
a flash is cooling.

Keep a log to determine triggers if needed.

VAGINAL ATROPhY/DRYNESS

Continue sexual activity/vaginal stimulation.

Maintain adequate fluid intake—at least 8 to 10 8-oz glasses of 
water/day.

Water-soluble lubricants such as astroglide,  K-Y jelly, and replens 
(a bioadhesive vaginal moisturizer) are very effective. Dietary oils 
(e.g., vegetable oils) are inexpensive alternatives to commercial 
lubricants, but they will stain fabrics and are not compatible with 
condom use.

INSOMNIA

Decrease emotional stress, exercise regularly, and avoid eating before 
bedtime.

TABLE 65.11 Self-Care Strategies for Managing the Symptoms Associated With Menopause

Source: Carcio & Secor, 2012; Frame & Alexander, 2013; Northrup, 2011; Porth & Matfin, 2014; USDA, 2013.
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S  exually Transmitted Infections
Winifred C. C onnerton, P hD, C  NM

S   exually transmitted infections (S   TIs) affect people of all 
ages and social groupings, and the personal and societal 
impact of these infections make them a major concern for 
public h ealth. The term S   TI encompasses 30 different bac-
terial, viral, p rotozoal, and p eduncular agents that cause 
infections that are curable and limited in duration to life-
long treatable infections ( R owley, T  oskin, & N  dowa, 
2012). S  TIs have been described throughout h uman history, 
accompanied by efforts to control their spread (G   rob, 1977; 
H   utto, 2001; R  oss, 1995). In 2008, there were more than 
110 million S   TIs in t he U nited States, including 20 million 
new infections, with a total cost to the h  ealth c are system 
of $16 billion (Centers for Disease Control and Prevention 
[CDC], 2 013a). Worldwide, the W  orld H ealth Organization 
(W   HO) estimated 4.98 million cases of curable S   TIs in 2008 
alone (R  owley et al., 2012).

Federal, state, and local public h ealth agencies monitor 
select S   TI outbreaks, and results are tracked and reported 
on a national level by t he Centers for Disease Control 
(CDC). Providers should know the reporting regulations for 
their locality, and are obligated to inform their clients of the 
reportable nature of some infections. Patients may receive 
f ollow-up contact from a public h ealth worker to confi rm 
t reatment and to assist with partner notifi cation. A IDS;  
chlamydia;  gonorrhea;  hepatitis A, B, and C; and syphilis 
are all reported at a national level to t he C  DC.

Each S  TI carries a personal impact for the i ndividual 
patient in cost of d iagnosis and t reatment as well as poten-
tial stigma and possible lifelong t reatment. Beyond the per-
sonal impact of S   TIs there is a social impact found among 
the consequences of unprotected s exual encounters, includ-
ing increased risk for all other S   TIs, unintended pregnan-
cies, cervical and o ral cancers, increased rates of infertility 
and tubal pregnancy, and increased rates of neonatal infec-
tion and death. Effective p revention of S   TIs, coupled with 
early detection and t reatment meet the U  N Millennium 
Development Goals to reduce child mortality, improve 
maternal h ealth, and to combat H  IV (“U  nited Nations 
Millennium Development Goals,” n .d.).

This chapter begins with a discussion of S   TIs in general, 
followed by specifi c sections covering H  IV; S   TIs that cause 
cervicitis: c hlamydia, g onorrhea, p elvic infl ammatory dis-
ease (P   ID), and epididymitis; vaccine preventable S   TIs: 

h uman papillomavirus (H   PV) and h epatitis B; u    lcerative 
STIs: s yphilis and h   erpes simplex virus (H   SV); and fi nally 
those S   TIs that cause alterations i n vaginal discharge: b  ac-
terial v aginosis (B  V), t  richomoniasis, and m  oniliasis. The 
C  DC g uidelines for the t reatment and management of S   TIs 
is comprehensive, and includes more infections than are 
included in this chapter, such as p  ediculosis pubis, h epatitis 
A, c  hancroid, and l  ymphogranuloma venereum. Readers 
seeking d etailed information on these infections, or c ur-
rent management for any of the infections discussed, c an 
fi nd the c urrent g uidelines at www.c dc.gov/s td/. The anat-
omy and p  hysiology of the male r eproductive system are 
described in C   hapter 67, female r eproductive anatomy is 
described in C  hapter 64. The p athology of each of the S   TIs 
is discussed in the relevant subsection. Comprehensive epi-
demiologic statistics are not provided for t  richomoniasis, 
m  oniliasis, or B  V because these are not reportable infec-
tions; interested readers are referred to c urrent gynecologic 
texts. Teaching and s  elf-c are is covered in the section on 
S   TIs in general.

 n S EXUAL HISTORY—A  P RIMARY D IAGNOSTIC 
AND MANAGEMENT TOOL

The primary approach to S   TI management is p revention 
through reduction of h igh-risk behavior. A complete s exual 
history with questions beyond s exual identity is essential to 
evaluating risk because s exual practices more accurately 
indicate an i ndividual person’s risk for any particular S   TI. 
Recent studies have documented that patients’ s elf-reported 
s exual identity d oes not indicate their actual s exual practice 
( P   athela et al., 2006; R  oss, E  ssien, W illiams, & F  ernandez-
E squer, 2003), creating a gap in patients’ self-identifi cation 
of risk behaviors. The A merican College of O bstetricians and 
G ynecologists (A   COG) notes that the incidence of “n onco-
ital” s exual acts, including anal intercourse and o ral sex, are 
common among heterosexuals and adolescents, but are often 
practiced without recommended barrier protections ( A    COG 
Committee on A dolescent Healthcare, 2008). Other studies 
have noted that heterosexual women practicing receptive anal 
sex are less likely to u se barrier protection than m en w  ho have 
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sex with men (MSM; Whitlow, 2004). Women who have sex 
with women (WSW) were formerly thought to be at low risk 
for most STIs, but recent evidence indicates that transmission 
of all STIs is possible between women. Additionally, individual 
WSW may not have always had, or plan to continue to have, 
sexual contact exclusively with women (ACOG Committee on 
Adolescent Healthcare, 2008; ACOG Committee on Health 
Care for Underserved Women, 2012; Diamant, Schuster, 
McGuigan, & Lever, 1999). High-risk behaviors and prac-
tices are not limited to any single sexual identity; thus, the 
focus of a sexual history should be actual practices, partners, 
and methods of protection. See Table 66.1 for suggested ques-
tions for a detailed sexual history.

Sexually transmitted infection exposure is sometimes 
the result of a sexual assault, and providers need to incor-
porate sexual-assault protocols into their care, including 
STI prophylaxis and emergency contraception when appli-
cable (ACOG Committee on Health Care for Underserved 
Women, 2011; CDC, 2010a). Providers should also be 
aware of forensic evidence collection techniques (aka “the 
rape kit”) and be prepared to make referrals for collection if 
not able to perform such a collection themselves.

 n EXPEDITED PARTNER THERAPY

Expedited partner therapy (EPT) is the delivery of medi-
cations or prescriptions by people diagnosed with an STI 
directly to their infected sex partners without the clinical 
assessment of those partners by a health care provider. 
Providers dispense medications either directly, or by pre-
scription, to treat any potentially exposed partners. EPT 
has been practiced informally and routinely for many years 
by individual practitioners and studies of the practice doc-
umented increased rates of treatment of infected people, 
and a reduction in costs associated with treatment, though 
they note a lost opportunity for counseling when treat-
ment is not associated with a clinical visit (CDC, 2006). 
The CDC began recommending EPT in 2006, and EPT is 
now allowed in 35 states, and only explicitly prohibited in 6 
states (Florida, Kentucky, Michigan, Ohio, Oklahoma, and 
West Virginia), with the remaining 9 states and 2 territories 
potentially allowing the practice (CDC, 2013j).

EPT is recommended as a cost-saving, and effective 
method for treating partners of those infected with STIs, 
but it is not without drawbacks. For example, the CDC no 
longer recommends EPT for partners infected with gonor-
rhea, and never for partners of MSM. Although EPT is con-
venient, a physical examination for infected partners should 
still be offered as well because:

 n Partner may be asymptomatically infected with other 
STIs.

 n Additional infected partners may be identified and 
treated.

 n Partners may be allergic to the treatment medication.

Practically, providers who participate in EPT should 
know the limits of their state’s prescribing laws, and should 

Putting the history in context is helpful: “To understand your risks 
for STIs, I need to understand the kind of sex you have had 
recently”; or “Sexual health is important to overall health; there-
fore, I always ask patients about it. If it’s okay with you, I’ll ask 
you a few questions about sexual matters now.”

1. Partners
 a. Do you have sex with men, women, or both?
 b.  In the past 2 months, how many partners have you had sex 

with?
 c.  In the past 12 months, how many partners have you had sex 

with?
 d.  Is it possible that any of your sex partners in the past 12 

months had sex with someone else while they were still in a 
sexual relationship with you?

 e. Have you or any of your partners ever injected drugs?
 f. Have any of your partners exchanged money or drugs for sex?
 g.  Have you ever been sexually assaulted? When, by whom, 

what manner, what follow-up?
2. STI past history and protection practices
 a. What do you do to protect yourself from STIs and HIV?
 b. Have you ever had an STI?
 c. Have any of your partners had an STI?
 d. Have you ever been tested for HIV? Would you like to be?
 e.  Have you ever been immunized against hepatitis? Would you 

like to be?
3. Practices
 a.  Have you had vaginal sex, meaning “penis in vagina sex”? If 

yes, Do you use condoms: never, sometimes, or always?
 b.  Have you had anal sex, meaning “penis in rectum/anus sex”? 

If yes, Do you use condoms: never, sometimes, or always?
 c. Have you had oral sex, meaning “mouth on penis/vagina”?
 d.  Do you or your partner(s) use any particular devices or sub-

stances to enhance your sexual pleasure?
4. For condom answers:
 a. If never: Why don’t you use condoms?
 b.  If sometimes: In what situations (or with whom) do you not 

use condoms?
5. Prevention of pregnancy (if appropriate)
 a.  Do you use anything to prevent pregnancy? Are you satisfied 

with that method?
6.  Is there anything else about your sexual practices that I need to 

know about?

TABLE 66.1 Sexual History Taking

STI, sexually transmitted infections.
Source: Adapted from CDC (2010) and Nusbaum and Hamilton (2002).

follow the CDC guidelines on appropriate treatments for 
the specific infection. Providers should supply written infor-
mation and counseling for the index case, counseling on 
partner notification methods, as well as a mechanism for 
patients to report adverse events (ACOG Committee on 
Gynecologic Practice, 2011; CDC, 2013j). See Table 66.2 
for EPT recommendations for specific infections.

 n ANATOMY, PHYSIOLOGY, AND PATHOLOGY

STIs are generally transmitted through genital contact, 
causing symptoms in the genital region, if at all. In women, 
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INFECTION

 
SYMPTOMS

 
PRIMARY TREATMENT

 
ALTERNATIVE TREATMENTS

EXPEDITED PARTNER 
THERAPY (EPT)

HIV Acute retroviral 
syndrome includes 
nonspecific symptoms 
such as fever, malaise, 
lymphadenopathy, 
and skin rash.

Advanced HIV infection 
including fever, weight 
loss, diarrhea, cough, 
shortness of breath, 
and oral candidiasis.

Prevention is the primary 
approach to HIV.

Refer those infected for 
specialty care

n/a Partners who have been 
reached and were 
exposed to genital secre-
tions and/or blood of 
an HIV-infected partner 
though sex or injection-
drug use within the pre-
ceding 72 hours should 
be offered postexposure 
prophylaxis with combi-
nation antiretrovirals

Chlamydia Vaginal discharge, 
postcoital spot-
ting, dyspareunia, 
dysuria. May be 
asymptomatic.

Azithromycin 1 g orally in a 
single dose

OR
Doxycycline 100 mg orally 

2×/d for 7 days

Erythromycin 500 mg orally 
4×/d for 7 days

OR
Erythromycin ethylsuccinate 800 

mg orally 4×/d for 7 days
OR
Levofloxacin 500 mg 1×/d 

orally for 7 days

Male partners should be 
treated presumptively 
if examination is not 
possible.

Female partners are 
encouraged to seek a 
pelvic examination and 
treatment.

Gonorrheab Yellow-green discharge 
with unpleasant 
odor, pain, and fre-
quency of urination. 
Cervix with redness 
or erosion. Swelling 
of glands around the 
vagina. Cervical and 
pelvic tenderness. 
Dyspareunia.

Rectum may be 
inflamed and have 
a discharge. May be 
febrile.

Urogenital, pharyngeal, and 
rectal

Ceftriaxone 250 mg IM in a 
single dose

PLUS
Azithromycin 1 g orally in a 

single dose
OR
Doxycycline 100 mg orally 

2×/d for 7 days
Conjunctival
Ceftriaxone 1 g IM in a 

single dose; irrigate 
infected eye with saline 
solution once

Cefixime 400 mg orally in a 
single dose

PLUS
Azithromycin 1 g orally in a 

single dose
OR
Doxycycline 100 mg 2×/d for 7 

days PLUS Test-of-cure
If severe cephalosporin allergy:
Azithromycin 2 g orally in a 

single dose PLUS test-of-cure

Recommend evalua-
tion and treatment of 
current partners and 
those with known 
sexual exposure over 
the previous 60 days.

For heterosexual partners 
who are unlikely or 
unable to present for 
treatment, an oral 
course of Cefixime 
with a test of cure 1 
week after complet-
ing the medication is 
acceptable.

MSM are not recom-
mended for EPT due to 
high risk of coexisting 
STIs in partners (includ-
ing HIV).c

PID Mild to severe 
cramplike lower 
abdominal pain, 
chills and fever, 
vaginal discharge if 
chronic. Low-grade 
fever, dyspareunia, 
dysmenorrhea, pelvic 
tenderness, cervical 
motion tenderness.

Subclinical infec-
tion may be 
asymptomatic.

Ceftriaxone 250 mg IM in a 
single dose

PLUS
Doxycycline 100 mg orally 

2×/d for 14 d
WITH OR WITHOUT
Metronidazole 500 mg orally 

2×/d for 14 days

Treat partner if specific 
STI diagnosed/sus-
pected as cause of PID.

Epididymitis Unilateral or bilateral 
testicular pain.

Ceftriaxone 250 mg IM in a 
single dose

PLUS
Doxycycline 100 mg orally 

2×/d for 10 days

Levofloxacin 500 mg orally 
1×/d for 10 days

OR
Ofloxacin 300 mg orally 2×/d for 

10 days

STI Infections, Symptoms, and Treatment Based on CDC 2010 GuidelinesaTABLE 66.2

(continued)
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INFECTION

 
SYMPTOMS

 
PRIMARY TREATMENT

 
ALTERNATIVE TREATMENTS

EXPEDITED PARTNER 
THERAPY (EPT)

HPV–genital 
warts

Most asymptomatic.
Condylomata acu-

minata: Individual or 
clusters of lesions, 
pedunculated or 
flat mostly papillary, 
with a lobulated or 
irregular surface.

Prevention through vaccina-
tion for anyone 11–26 
years of age. See CDC 
vaccination guidelines.

Patient applied
Podofilox 0.5% solution or 

gel Apply to visible warts 
2×/d for 3 days, rest 4 
days, 4 cycles max.

OR
Imiquimod 5% cream Apply 

once h.s., wash off after 
6–10 hours 3×/wk QOD, 
16 weeks max.

OR
Sinecatechins 15% ointment 

Apply 3×/d, 16 weeks 
max; See complete CDC 
guidelines.

Provider-administered
Cryotherapy
OR
Podophyllin resin 10–25%. 

Apply small amount, dry, 
wash off in 1–4 hours. 
Repeat weekly if necessary

OR
trichloroacetic acid or bichlo-

roacetic acid 80–90% 
Apply small amount, dry, 
apply weekly if necessary

OR
surgical removal

Intralesional interferon
OR
Laser surgery

Hepatitis B Acute: fever, fatigue, 
loss of appetite, nau-
sea, vomiting, acute 
abdominal pain, pale 
bowel movements, 
jaundice

Chronic: Either no 
symptoms, or symp-
toms of liver failure.

Primary prevention is 
through vaccina-
tion. See CDC vaccine 
recommendations

Supportive treatment for 
acute infection

Chronic infection: refer to 
specialist

Postexposure prophylaxis: 
anyone not immune 
to HBV should receive 
post-exposure pro-
phylaxis with hepatitis 
B immune globulin 
(HBIG) and HBV vac-
cine within 24 hours of 
a known exposure.

Syphilis Primary stage: Chancre
Secondary stage: 

Generally unwell. 
Headache and per-
haps fever or sore on 
mouth, nose, throat, 
genitals, rectum, 
face, palm and soles 
of feet.

Latent stage: no 
symptoms

Primary, secondary, or early 
latent <1 year

Benzathine penicillin G 2.4 
million units IM in a single 
dose

Latent >1 year, latent of 
unknown duration

Benzathine penicillin G 2.4 
million units IM in 3 doses 
each at 1 week intervals 
(7.2 million units total)

Neurosyphilis
Aqueous crystalline penicillin 

G 3 to 4 million units IV 
every 4 hours for 10–14 
days (18–24 million units/d)

doxycycline 100 mg 2×/d for 
14 days

OR
tetracycline 500 mg orally 4×/d 

for 14 days
Doxycycline 100 mg 2×/d for 

28 days
OR
Tetracycline 500 mg orally 4×/d 

for 28 days
Procaine penicillin G 2.4 MU 

IM 1× daily
PLUS
Probenecid 500 mg orally 4×/d, 

both for 10–14 days.

Sexual contacts should 
be evaluated and 
treated presumptively 
if exposure <90 days 
ago. If exposure >90 
days ago, serologic 
tests should be done to 
determine infectivity.

STI Infections, Symptoms, and Treatment Based on CDC 2010 Guidelinesa (continued)TABLE 66.2

(continued)
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INFECTION

 
SYMPTOMS

 
PRIMARY TREATMENT

 
ALTERNATIVE TREATMENTS

EXPEDITED PARTNER 
THERAPY (EPT)

HSV Painful genital or oral 
ulcerative lesion(s).

Increased vaginal 
discharge.

Enlarged regional lymph 
nodes.

First clinical episode of genital 
herpes

Acyclovir 400 mg orally 3×/d 
for 7–10 days

Episodic therapy for recurrent 
genital herpes

Acyclovir 400 mg orally 3×/d 
for 5 days

OR
Famciclovir 125 mg orally 2x/

day for 5 days
OR
Valacyclovir 500 mg orally 

2×/d for 3 days
Suppressive therapy for recur-

rent genital herpes
Acyclovir 400 mg orally 2×/d
Recurrent episodic outbreaks 

and suppressive therapy for 
HIV positive people see CDC 
recommendations

Acyclovir 200 mg orally 5×/d for 
7–10 days

OR
Famciclovir 250 mg orally 3×/d 

for 7–10 days
OR
Valacyclovir 1 g orally 2×/d for 

7–10 days
Acyclovir 800 mg orally 2×/d for 

5 days
OR
Acyclovir 800 mg orally 3×/d for 

2 days
OR
Famciclovir 1,000 mg orally 2×/d 

for 1 day
OR
Famciclovir 500 mg orally once, 

followed by 250 mg 2×/d for 
2 days

OR
Valacyclovir 1 g orally 1×/d for 

5 days
Famciclovir 250 mg orally 2×/d
OR
Valacyclovir 500 mg orally once 

a day
OR
Valacyclovir 1 g orally once a day

BV Fishy odor, white 
or yellow-green 
discharge. Irritation of 
vagina and vulva.

Metronidazole oral 500 mg 
orally 2×/d for 7 days

OR
Metronidazole gel 0.75% One 

5 g applicator intravaginally 
1×/d for 5 days

OR
Clindamycin cream 2% One 5 

g applicator intravaginally 
at bedtime for 7 days

Tinidazole 2 g orally 1×/d for 2 
days

OR
Tinidazole 1 g orally 1×/d for 5 

days
OR
Clindamycin 300 mg orally 2×/d for 

7 days
OR
Clindamycin ovules 100 mg intra-

vaginally at bedtime for 3 days

Female partners should 
also be treated with 
metronidazole.

There is little evidence for 
treating male partners 
in cases of recurrent 
infections.

Moniliasis Thick, curdlike discharge 
that smells like yeast. 
Itching, burning, 
soreness, and inflam-
mation of vagina or 
vulva.

Topical butaconazole, clotrima-
zole, miconazole, nystatin, 
tioconazole, terconazole as 
7-day vaginal cream or 3-day 
suppository

OR
Fluconazole 150 mg PO, single 

dose
Lotrizome 1% b.i.d., 7–14 

days for extreme external 
symptoms

Treatment not typically 
recommended.

In recurrent infections, 
treat partner at the 
same time or if symp-
toms are present.

Trichomoniasis Foamy gray or green-
yellow discharge. 
Unpleasant odor. 
Itching and soreness 
of vagina and vulva.

Metronidazole 2 g orally in a 
single dose

OR
Tinidazole 2 g orally in a single 

dose

Metronidazole 500 mg 2×/d for 
7 days

Treat partner at the same 
time, same medication 
and dose.

aCenters for Disease Control and Prevention, “Sexually Transmitted Diseases Treatment Guidelines, 2010,” MMWR 59, no. RR-12 (December 17, 2010).
b“Update to CDC’s Sexually Transmitted Diseases Treatment Guidelines, 2010: Oral Cephalosporins No Longer a Recommended Treatment for Gonococcal 
Infections,” Morbidity and Mortality Weekly 61, no. 31 (August 10, 2012): 590–594.
cCenters for Disease Control and Prevention, Guidance on the Use of Expedited Partner Therapy in the Treatment of Gonorrhea (Centers for Disease Control and 
Prevention, November 2012).
BV; bacterial vaginosis; CDC; HPV, human papilloma virus; HSV, herpes simplex virus; PID, pelvic inflammatory disease; STI, sexually transmitted infections.

STI Infections, Symptoms, and Treatment Based on CDC 2010 Guidelinesa (continued)TABLE 66.2
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recommendations. The U.S. Preventive Services Task Force 
publishes an annual compilation of screening guidelines, 
available on the web and as an e-book, here www.ahrq.gov/
professionals/clinicians-providers/guidelines-recommenda-
tions/index.html.

Young people (aged 15–24 years) are at highest risk of 
STIs due to behavioral, physiological, and social factors, 
and they bear a disproportionate burden of these infections, 
representing half of the approximately 1.9 million new 
infections per year (CDC, 2013a). All states allow teens 
seeking screening and treatment to consent for their own 
care as adults, and parental notification is not required. The 
physiologic vulnerability of young women coupled with the 
high prevalence of STIs in this age group has led to the rec-
ommendation for yearly chlamydia and gonorrhea testing 
for women aged 25 years or younger, with or without a pel-
vic examination. Cervical cancer screening is recommended 
to begin at age 21 years. Liquid-based cytology can also 
test for HPV, chlamydia, and gonorrhea. Annual testing for 
young men is recommended only in areas with high preva-
lence of chlamydia.

Pregnant women can pass infections to the fetus prior 
to and during the birth of their child. Screening is timed 
to allow for treatment during the pregnancy, and for 
some infections, to ensure prophylaxis during the birth. 
Specifically, pregnant women should be offered screening 
for chlamydia, gonorrhea, HIV, syphilis, and hepatitis B at 
their first prenatal visit. Women with high-risk behaviors, 
or positive initial results, and all women in high-incidence 
areas, should be retested in their third trimester for chla-
mydia, gonorrhea, hepatitis B, and HIV.

MSM are as a group at higher risk for STIs because 
of participation in high-risk behaviors and high commu-
nity rates of coinfection. Individual risk should be evalu-
ated through careful history taking, and sexual practices 
guide the frequency of recommended testing. For example, 
more frequent screening is recommended for MSM who 
have multiple or anonymous partners, but not for MSM in 
monogamous long-term relationships.

 n TEACHING AND SELF-CARE

Because of the prevalence and consequences of STIs, all pri-
mary care providers need to participate actively in preven-
tion efforts. Sexually transmitted infection education should 
be included in all routine patient encounters beginning with 
preadolescents, before sexual activity begins, and should be 
driven by current research and surveillance data and reeval-
uated frequently. Vaccines are available for both hepatitis 
B and HPV, and these should be offered to adolescents and 
eligible young adults of both sexes to help reduce transmis-
sion of these specific STIs, and hepatitis A vaccine should 
be offered to people coinfected with HIV and hepatitis B 
(CDC, 2013b).

All sexually active patients need to be informed of how 
STIs are acquired. Prevention efforts need to target high-risk 

infections located in the vagina and cervix may cause vaginal 
discharge, dysuria, and dyspareunia, but many are asymp-
tomatic. Cervical infections, chlamydia and gonorrhea, can 
ascend to the upper genital tract causing PID, which is the 
leading cause of infertility in the United States. In adoles-
cents and young women younger than 25 years, the ecto-
cervix has not yet changed from columnar cells to the more 
protective-type epithelial cells, biologically increasing their 
vulnerability to the invasion of STIs at the cervix.

In men, ulcerative infections can be located externally 
in the genital region, while viral and bacterial infections 
are within the mucosal membrane of the urethra. Male cir-
cumcision has been associated with a reduction of HIV and 
other STI acquisition in heterosexual men, but has had no 
effect on transmission between MSM (CDC, 2010a). Most 
STIs in men are asymptomatic, but left untreated chlamydia 
and gonorrhea can progress to epididymitis.

Sexually transmitted infections most commonly are 
found in the genitals, but human sexual behavior creates 
opportunities for extragenital sites of infection as well, 
particularly in the oropharynx and rectum. Symptoms of 
anorectal infections include anal discharge and rectal pain. 
Pharyngeal STI infection is frequently asymptomatic, but 
may cause pharyngitis. Finally, some infections are passed 
sexually, but not generally considered STIs. These include 
enteric infections spread through oral–anal sex, and a recent 
outbreak of bacterial meningitis in urban MSM communi-
ties of the United States (CDC, 2010a; Hartocollis, 2013). 
These are beyond the scope of this chapter, but serve as 
reminders that clinicians must be thorough in history tak-
ing in order to best evaluate risks and to council patients on 
modifications for safety and prevention of STIs.

 n EPIDEMIOLOGY

In 2008, there were 110 million STIs treated in the United 
States, 20 million of which were new infections. The bur-
den of STIs is not distributed evenly across the population. 
Adolescents and young adults younger than 25 years repre-
sent half of new STI infections, while they are only 25% of 
the sexually active population. Women also have a higher 
incidence of STIs than men, and women also risk more seri-
ous sequelae from the curable infections including PID, 
tubal pregnancy, and infertility (CDC, 2013a).

 n SCREENING

Within the larger population at risk for STIs, certain popu-
lations are at heightened risk because of their age, medical 
condition, or practice of high-risk activities. These groups 
require altered frequency of screening and attention to 
modified treatments. Special populations with regard to 
STI screening include pregnant women, teens, and HIV 
positive people, but risk behaviors are the main determi-
nant for screening. See Table 66.3 for details of screening 

http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/index.html
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/index.html
http://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/index.html


HPV, human papillomavirus; MSM, men who have sex with men.
a2010 STD Treatment Guidelines. (n.d.). Retrieved June 24, 2013, from www.cdc.gov/std/treatment/2010/
bU.S. Preventive Services Task Force. (n.d.). The Guide to Clinical Preventive Services, 2012.
cAmerican College of Obstetrics and Gynecology. 
dAmerican College of Physicians and HIV Medicine Association Joint Statement.

INFECTION CHLAMYDIA GONORRHEA SYPHILIS HPV HIV HEPATITIS B
BACTERIAL  
VAGINOSIS TRICHAMONIASIS HSV HEPATITIS C

Adolescent 
women 
(<25 
years)

Annuala,b Annuala,b As determined 
by risk 
factors and 
symptoms.a

Cervical cytology 
combined 
with HPV DnA 
screening 
beginning at 
age 21 and 
continuing 
every 3 years if 
negative.b,c

Baseline test, 
then as deter-
mined by risk 
factors.a,d

Baseline 
test, then 
as deter-
mined 
by risk 
factors

If symp-
tomatica,b,c

If symptomatica,b,c If symptom-
atic, no 
benefit to 
routine 
screening.a,b

As determined by risk 
factors.a

Adolescent 
men

As determined 
by risk factors 
and symptoms. 
Consider annual 
screening if in 
high prevalence 
setting.a

As determined 
by risk factors 
and symptoms. 
Consider annual 
screening if in 
high prevalence 
setting.a

As determined 
by risk 
factors and 
symptoms.a

If symptomatic Baseline test, 
then as deter-
mined by risk 
factors.a,d

Baseline 
test, then 
as deter-
mined 
by risk 
factors

n/a n/a If symptom-
atic, no 
benefit to 
routine 
screening.a,b

As determined by risk 
factors.a

Adult 
women 
(>25 
years)

As determined 
by risk 
factors and 
symptoms.a,b

As determined 
by risk 
factors and 
symptoms.a,b

Baseline test, 
then as 
determined 
by risk 
factors.a

Every 3 years with 
cytology ages 
22–29, then 
every 5 years 
until age 65 
years.b,c

Baseline test, 
then as deter-
mined by risk 
factors.a,d

Baseline 
test, then 
as deter-
mined 
by risk 
factors

If symp-
tomatica,b,c

If symptomatica,b,c If symptom-
atic, no 
benefit to 
routine 
screening.a,b

For all born between 
1945 and 1965, 
one-time screening is 
recommended, oth-
erwise as determined 
by risk factors

Adult men As determined 
by risk 
factors and 
symptoms.a

As determined 
by risk 
factors and 
symptoms.a

Baseline test, 
then as 
determined 
by risk 
factors.a

If symptomatic Baseline test, 
then as deter-
mined by risk 
factors.a,d

Baseline test, 
then as 
determined 
by risk 
factors

n/a n/a If symptom-
atic, no 
benefit to 
routine 
screening.a,b

For all born between 
1945 and 1965, 
one-time screening is 
recommended, oth-
erwise as determined 
by risk factors

Pregnant 
women

At initial 
prenatal visit, 
rescreen in 
third trimester 
if high preva-
lence area 
or positive 
results.a,b

At initial OB 
visit, rescreen 
in third tri-
mester if high 
prevalence 
area or posi-
tive results.a

At initial OB  
visit, rescreen in 
third trimester 
if high preva-
lence area or 
positive results. 
(Some states 
require screen-
ing at birth).a

Every 3 years 
with cytol-
ogy ages 
22–29 years, 
then every 5 
years.b,c

At initial OB 
visit, and 
rescreen 
in third 
trimester.a,b,d

At initial 
OB visit, 
rescreen in 
third trimes-
ter if high 
prevalence 
area or posi-
tive results.

If symp-
tomatic.a,b,c

If symptomatic.a,b,c If symptom-
atic, no 
benefit to 
routine 
screening.a,b

As determined by risk 
factors.a

MSM Annuala Annuala Annuala If symptomatic Annuala Annuala n/a n/a If symptom-
atica

As determined by risk 
factors.a

General STI Screening RecommendationsTABLE 66.3
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The management of H  IV disease is described in detail in 
C  hapter 37.

 n C  HLAMYDIA

Infection with C  hlamydia trachomatis is the most com-
monly reported S   TI in t he U nited States with 1,412,791 
cases reported in 2011, representing an increase of 8% over 
the number reported in 2010. Adolescents and young adults 
(aged 15–25 years) have the highest incidence of infection, 
numbered at 779, 280 cases in 2011 ( C  DC, 2 012a). The 
C DC reports that c hlamydia is nearly three times as preva-
lent in young people as adults ( C DC, 2 013d). Women are 
the primary target for routine screening because of the signif-
icant complications from untreated c hlamydia, and because 
routine screening of m en is not cost effective in all settings. 
Complications of c hlamydia in women include P   ID, tubal 
factor infertility, and ectopic pregnancy. Pregnant women 
c an transmit the infection to their babies during delivery, 
potentially causing p reterm birth, conjunctivitis, blind-
ness, or pneumonia ( C  DC, 2 013d). The reported rate of 
c hlamydia among women is more than 2.5 times that of 
m en, though this likely refl ects the many more women are 
screened for the infection following C   DC g uidelines ( C  DC, 
2 012a).

Anatomy, P  hysiology, a nd P athology

C . trachomatis is an obligate intracellular parasite, which 
requires a host cell to live and reproduce. Chlamydia infects 
cells lining mucous membranes in the cervix, urethra, rectum, 
pharynx, and eye. Approximately 70% to 95% of chlamydial 
infections are asymptomatic. If not adequately treated, 10% 
to 15% of women will develop s ymptomatic P   ID, and some 
m en will develop epididymitis ( C  DC, 2 010a, 2 013d).

Epidemiology

The C DC has tracked chlamydial infections since 1984, and 
all 50 states and the D istrict of C olumbia require reporting 
since 2000. The sharp increases in the prevalence of infec-
tion since 1984 primarily refl ects increased screening, recog-
nition of asymptomatic infection (primarily in women), and 
improved reporting capacity. The C DC reports 1,412,791 
chlamydial infections were reported in 2011 ( C DC, 2 013h). 
On a global level, the W   HO estimates 105.7 million cases 
of c hlamydia in 2008, and that up to 4,000 newborns per 
year become blind because of untreated maternal infection 
(R  owley et al., 2012).

Screening

Symptoms rarely occur in e ither sex. Women may report 
s ymptoms of cervicitis, vaginal discharge, p ost-coital spot-
ting, or dyspareunia. Men may report s ymptoms of urethritis 
accompanied by penile discharge (e ither watery or m ucoid). 

behaviors and provide appropriate messages. These mes-
sages must be repeated often and in a variety of ways, alter-
ing the strategies depending on the target audience. Clinical 
services for p revention education as well as for d iagnosis 
and t reatment must be available and effective. Primary c are 
providers c an work with local h ealth departments and local 
schools to provide comprehensive S   TI services. Primary c are 
providers should implement the recommendations of t he 
U .S. Preventive Services Task Force ( 2012) and t he C  DC 
( 2 010a, 2 012a, 2 013a) for p revention, screening, and man-
agement of S   TIs. T  he C  DC publishes an annual sexually 
transmitted disease (STD) surveillance report. Their g uide-
lines for treating S TDs are updated every 3 years, with peri-
odic updates when large changes arise (as with the recent 
advent of antibiotic resistant g onorrhea strains).

 n HIV

H  IV is the retrovirus that causes A  IDS. HIV is a chronic, 
lifelong infection that is primarily spread through s exual 
contact, but also through exposure to blood and body fl uids 
among intravenous drug users, in occupational exposure at 
health care settings, and from mother to child in pregnancy 
and birth. HIV emerged in t he U nited States in the 1981 
among M   SM, but in other countries it has always been an 
infection of heterosexual transmission.

The management of H  IV/A  IDS is a s pecialty area 
that is beyond the scope of this chapter (or book), but 
all S   TIs increase susceptibility to H  IV infection in the 
uninfected, and S   TIs increase the risk of transmission of 
H  IV by those infected to their uninfected partners ( C  DC, 
2 010b; F  leming & W  asserheit, 1999). H IV also compli-
cates the management of s yphilis, and alters the manifes-
tation of other S   TIs such as H   SV and H   PV. Prevention is 
the fi rst-line approach to H  IV, and H IV-prevention tech-
niques help prevent transmission of all other S   TIs as well. 

Clinical Pearls
 n Sexual identity d oes not indicate s exual practice. A 

d etailed s exual history is vital to accurate assess-
ment of risk for patient teaching as well as for 
targeted testing for i ndividual S   TIs.

S  TIs in children (younger than 13 years) are con-
sidered evidence of s exual abuse. Consult t he C   DC 
g uidelines for clinical management and follow local 
regulations for reporting.

S  TI exposure may be a result of a s  exual assault. 
Consult g uidelines for S  TI prophylaxis and offer 
e mergency contraception if indicated.

 C L I N I C A L  W A R N I N G :!
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distinguished from the antibodies produced in a current 
infection.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

The standard treatment regimen is azithromycin 1 g orally 
in a single dose (see Table 66.2). Patient should abstain 
from sexual activity until 7 days after all partners have 
been treated. Chlamydia may be treated in isolation, but a 
high index of suspicion should be maintained for potential 
asymptomatic infection with other STIs.

Everyone with whom the patient has had ongoing sexual 
exposure within 60 days of the positive test result should 
be treated. Public health department providers can anony-
mously contact exposed partners if the patient chooses not 
to inform them.

Male partners of women with chlamydia who are 
unable to present for care may be provided antibiotic ther-
apy rather than a prescription. EPT is not recommended for 
MSM because of the higher incidence of coexisting infec-
tions (CDC, 2010a).

Rescreening

Posttreatment testing (test of cure) is only recommended in 
pregnancy, and should be performed 3 weeks after completed 
treatment. Reinfection with chlamydia is common, particu-
larly if the partner has not also been treated. Rescreening 
for reinfection is recommended within 3 months after treat-
ment (CDC, 2010a).

Teaching and Self-Care

Chlamydial infection is highest among adolescents at a rate 
three times that in the adult population. Community-based 
prevention programs should target all sexually active ado-
lescents and young adults. These can include school-based 
programs, adolescent recreation programs, television pro-
grams and ads, and newspaper ads. Posters and patient 
education materials can be placed in settings where there is 
a high traffic flow of adolescents and young adults. These 
measures can help promote increased awareness and vigi-
lant screening and treatment. The principal goal is to pre-
vent both overt and silent chlamydial salpingitis and PID 
sequelae. Prevention of perinatal and postpartal infection is 
also critical.

Strategies should target infection prevention. Specific 
strategies include:

 n Recommending behavioral changes that reduce the 
risk of acquiring or transmitting chlamydia such as 
using condoms for all kinds of sexual contact (vagi-
nal, anal, or oral sex).

 n Advising teens to delay having intercourse, to 
decrease the number of sexual partners, and to use 
barrier contraception

Rectal infections in either sex are generally asymptomatic 
but may cause symptoms of proctitis: rectal discharge, pain 
during defecation (CDC, 2010a).

Because of the high incidence of chlamydial infection 
among sexually active young women, the CDC’s screen-
ing recommends that all women aged 25 years and younger 
should be tested annually. All other women who are sexu-
ally active with a new partner, or who have multiple sex 
partners should be screened. Screening of men and adoles-
cent boys is only recommended in treatment settings with a 
high prevalence of the infection (CDC, 2010a).

History and Physical Examination

An accurate sexual history should be performed to identify 
potential sites of infection for targeted testing, and sepa-
rate tests should be sent for each potential infection site. 
The history should also include the presence of an infected 
partner(s) including any symptoms suggestive of another STI 
as well as potential allergies to the treatment medication.

A pelvic examination should be offered to women to 
evaluate for PID as well as testing for other STIs. For men, 
a physical examination is encouraged to evaluate for other 
STIs and possible epididymitis, but the examination is less 
important than treatment.

Diagnostic Studies

Chlamydia cultures are effective diagnostic tools, but the 
delayed results (3–7 days), cost, and specifics of transport 
medium and temperature make non-culture tests a better 
choice in most cases. Non-culture tests include:

 n Nucleic acid amplification tests (NAAT)
 n Enzyme immunoassays to detect chlamydia antigens
 n Fluorescein-conjugated monoclonal antibodies for 
the direct visualization of chlamydia elementary bod-
ies on smears

 n Nucleic acid hybridization tests (DNA probe)

NAATs are the most sensitive of these options, and 
the CDC recommends NAATs over other specimens for 
screening from all sites. In addition to superior sensitiv-
ity, NAATs offer the option of patient-administered 
swabs, which may be more acceptable to many patients. 
Self-administered NAATs are equal to provider-collected 
specimens for pharyngeal, vaginal, and rectal sites (CDC, 
2010a; Sexton et al., 2013; Templeton et al., 2008). 
NAATs are also available for use on liquid-based cytology 
specimens (Pap test). Urine NAAT can be performed on a 
voided specimen produced at least 2 hours after the last 
micturition (Chernesky, 2005).

Endocervical specimens should be obtained after obtain-
ing Pap smears or cervical cultures if they are to be analyzed 
apart from a cytology specimen. Specific instructions for the 
various tests must be followed.

Chlamydial serology has little value in the routine 
clinical care of genital tract infections. Chlamydial infec-
tions elicit long-lasting antibodies that cannot be easily 
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communities after 2010. An estimated 700,000 new infec-
tions with  gonorrhea occur in the  United States each year 
 (  CDC,  2010a), and the    WHO reports 35.4 million cases 
worldwide in 2008 (  Rowley et al., 2012). The distribution 
of  gonorrhea infection is uneven: Adolescents and young 
adults (aged 15–24 years) have the highest rates of infection 
by age, and Blacks have the highest rate of all racial and 
ethnic groups. Rates of infection are approximately equal 
among  men and women  (  CDC,  2012a).

Resistant strains  of N.  gonorrhoeae differ across geo-
graphic and social groupings, but the presence of resistant 
strains around the world has led to recent changes in the 
 recommended  treatment regimen  (“   CDC Grand Rounds,” 
2013). Among   MSM fl uoroquinolone-resistant  gonorrhea 
emerged in the  1990s on the  West Coast and began spread-
ing throughout the country, and by 2007,  the   CDC removed 
 fl uoroquinolones from the list of available treatments (  Del 
Rio et al., 2012).  In  the  United States, there is a growing 
resistance to   cefi xime and  ceftriaxone, in  Canada there is 
a recent report of  gonorrhea cases resistant to the last  oral 
antibiotic used for  treatment, and in 2009, there was a case 
report of a  Japanese prostitute infected with laryngeal  gon-
orrhea that was resistant to all available treatments  ( Allen et 
al., 2013;   CDC,  2012c;    Groopman, 2012). The  CDC notes 
that the developing pattern of resistance to  cephalosporins is 
similar to the historic pattern of  fl uoroquinolone resistance 
a decade earlier  ( CDC,  2012c). The  2010    CDC  guidelines 
that recommended dual therapy with a cephalosporin and 
 azithromycin or doxycycline to treat potential   coinfection 
with  chlamydia have been updated to remove  oral   cefi xime 
 (  CDC,  2012e;   Del Rio et al., 2012). The updated  guide-
lines and management for resistant strains  can be found at 
www. cdc.gov/ std/ treatment/ 2010/.

Screening

The  CDC recommends screening all people at risk based on 
behaviors including   sexually activity with multiple partners, 
and/or exposure to a partner with  gonorrhea. Pregnant 
women should be screened in the fi rst trimester, and again 
in the third trimester if the initial examination was positive.

History and  Physical Examination

History should include questions about actual  sexual prac-
tices, new partners, and condom  use ( Table 66.1) to assess 
risk and to target potential sites of infection.

Gonorrhea is typically asymptomatic in all sites. If 
a genital infection remains untreated it may progress to 
   PID or epididymitis. Women may report mild,  nonspecifi c 
 symptoms such as dysuria, vaginal discharge, and bleed-
ing, and on examination may have a  mucopurulent  cervical 
discharge and cervicitis. Men may report urethritis and a 
purulent penile discharge within 2 weeks of initial urethral 
infection. Rectal infection is usually spread through recep-
tive anal sex, but in women genital infection  can also spread 
to the rectum. Rectal infection,  generally asymptomatic, 
may cause discharge, anal itching, soreness, bleeding, or 

 n GONORRHEA

Infection with   Neisseria  gonorrhoeae bacterium is the sec-
ond most commonly reported bacterial    STI in  the  United 
States with 321,849 cases reported in 2011, but preva-
lence varies widely by communities and populations  (  CDC, 
 2012a). Antibiotic resistance has been growing, and  the 
  CDC now recommends dual therapy with  ceftriaxone and 
 either  azithromycin or doxycycline  (  CDC,  2012a).

Anatomy,   Physiology,  and  Pathology

 N.  gonorrhoeae is a  gram-negative  coccobacillus that infects 
the columnar and transitional epithelial cells of the  reproduc-
tive and gastrointestinal tracts. Sites of infection include the 
cervix, uterus, and fallopian tubes in women, and the ure-
thra, pharynx, conjunctivae, and anus in women and  men. 
Like  chlamydia, untreated cases of  gonorrhea  can cause    PID 
with subsequent tubal scarring leading to tubal pregnancy, 
infertility, and chronic pelvic pain in women, and epididymi-
tis in  men. Gonorrhea may also be transmitted to neonates 
during the birth process causing  opthalmia neonatorum.

Epidemiology

Rates of  gonorrhea declined nationally beginning in the 
 1970s after a national control program was instituted, 
and reached a nadir in 2009, with an increasing rate in all 

Clinical Pearls
 n In both sexes,  chlamydia should be considered in 

chronic conjunctivitis in adolescents and young 
adults.

 n Reiter’s syndrome (reactive arthritis, conjunctivitis, 
and urethritis) is an uncommon complication of 
untreated chlamydial infection, occurring primar-
ily among  men.

 n If a  post treatment test is performed using a  non-
culture test, the test should be scheduled at least 
3 weeks after the completion of antimicrobial 
therapy.

 n The preferred collection site for cultures is the 
 endocervix in women, the urethra in  men. Cell 
culture testing is available and highly specifi c.

 n Active screening and prompt  treatment are neces-
sary because infections are typically asymptomatic.

 n Early recognition of clinical  symptoms suggestive 
of infection, including  mucoprurulent cervicitis 
and urethral  symptoms, is important. Treatment is 
critical for preventing complications.

 n Screening  guidelines should refl ect prevalence 
rates within the provider’s geographical area.

http://www.cdc.gov/std/treatment/2010/.
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over the previous 60 days. The  CDC recommends a  test of 
cure 1 week following  treatment for anyone treated with an 
 oral therapy.   EPT is no longer recommended for heterosex-
ual partners except in cases where the partner cannot be con-
nected with a clinical examination and  treatment quickly. In 
those cases,    EPT is recommended over the risk of losing the 
infected partner to  treatment. Anyone receiving    EPT should 
receive a recommendation for a  test of cure 1 week later. 
  MSM are not recommended for    EPT due to  high risk of 
coexisting    STIs in partners  (including   HIV;   CDC,  2012d).

Teaching and   Self- Care

See teaching and   self- care for  chlamydia.

painful bowel movements. Pharyngeal infection  can  cause 
pharyngitis, tonsillitis, fever, and cervical adenitis, but is 
often asymptomatic  (  CDC,  2013e).  Conjunctival infection 
causes eye irritation with purulent  conjunctival exudate.

External female genitalia may demonstrate swelling and 
discharge from   Bartholin’s glands, though this is not  diag-
nostic. In  men, the examination includes assessing for dis-
charge and regional lymphadenopathy. The prostate should 
be palpated for signs of acute prostatitis.

 Disseminated  gonococcal infection (   DGI) is a rare, life-
threatening illness and is more common in women than in 
 men.   DGI is characterized by fever, arthritis, tenosynovi-
tis (particularly of the small joints of the hands and feet), 
and/or dermatitis and characteristic hemorrhagic, painful, 
 vesicopustular skin lesions. Less common manifestations 
include endocarditis and  perihepatic involvement  (  Fitz–
Hugh –Curtis syndrome;   CDC,  2013e).

Diagnostic Studies

 NAATs are the standard  diagnostic test for  gonorrhea, 
though they  do not provide information on microbial sen-
sitivity. They provide rapid results, frequently  can also test 
for  chlamydia, and  can be performed on liquid cytology 
specimens.   NAAT urine tests are less invasive than  pro-
vider-administered tests, and may be preferred by patients. 
In addition, though   NAATs have not been   FDA cleared for 
 oropharyngeal or rectal specimens many laboratories have 
waivers for this examination, and  self-administered    NAAT 
swabs may be preferred by patients (  Sexton et al., 2013; 
   Wiesenfeld et al., 2001).  DNA probes are less sensitive than 
the   NAATs, but  can also test concurrently for  chlamydia.

Cell cultures may be obtained from the sites of exposure. 
Cultures are inexpensive and  can test for antimicrobial sen-
sitivity, but many facilities  do not stock the culture media, 
and many laboratories no longer process the cultures  (  CDC, 
 2012e). Microscopic examination of  gram-stained specimen 
discharge may be  diagnostic in clinical settings where this 
is possible, although this method is less sensitive than cell 
culture.

Treatment Options,  Expected Outcomes, 
and  Comprehensive Management

Refer to the general  guidelines presented at the beginning of 
this chapter for the  prevention and control of    STIs. Due to 
the increase in resistant strains of  gonorrhea  the   CDC has 
issued updates to the  2010   STD  treatment  guidelines, and 
providers should be alert for further changes to  treatment 
regimes.

Treatment for urogenital, pharyngeal, and rectal  gon-
orrhea is ceftriaxone 250 mg   IM in a single dose    PLUS 
azithromycin 1 g orally in a single dose OR doxycycline  100 
mg orally twice a day for 7 days. Table 66.2 gives specifi c 
 treatment  guidelines and alternatives for  gonorrhea.

Providers should recommend evaluation and  treatment 
of  current partners and those with known  sexual exposure 

Clinical Pearls
 n An infection detected after an approved  treat-

ment regimen is most likely caused by reinfec-
tion. This indicates a need for partner referral 
for screening and  treatment as well as thorough 
patient education.

 n If the patient is  symptomatic, all  sexual contacts 
within 30 days of the onset of  symptoms should 
be evaluated and treated for  gonorrhea and 
 chlamydia.

 n With asymptomatic patients, all  sexual contacts 
within 60 days should be evaluated and treated. If 
the last  sexual contact occurred more than 60 days 
ago, the most recent  sexual contact should be 
evaluated and treated.

 n Infected  men   who are notifying female partners 
should be given written information about the 
 symptoms of    PID.

Because   coinfection with  chlamydia is common, 
persons treated for  gonorrhea should be treated 
presumptively with a regimen that is effective 
against  chlamydia.

Any patient treated for  gonorrhea should be 
screened for  syphilis and offered   HIV testing.

Patients with persistent  symptoms should be 
evaluated by culture.

 Cefi xime is not as effective as intramuscular 
 ceftriaxone for pharyngeal infection.

To help guard against drug resistance, providers 
should closely monitor for  ceftriaxone  treatment 
failure, and stay alert for any changes in  recom-
mended  treatment issued by  the   CDC.

  EPT is only recommended in cases where 
infected partners are unable to be reached for 
examination and  treatment.

 C L I N I C A L  W A R N I N G :!
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virus to sensitive areas of the body. More than 130 types 
of HPV have been identified, and of these 40 are known to 
be sexually transmitted. HPV types are classified by onco-
genicity as low or high risk, and each specific genotype has 
a unique target area and response. Types 16 and 18 are 
the predominant causes of cervical cancers, types 30 and 
40 are associated with laryngeal cancers, and types 6 and 
11 are responsible for genital warts and recurrent respira-
tory papillomatosis (CDC, 2010a; Markowitz et al., 2013; 
Tornesello et al., 2008).

Epidemiology

The CDC estimates that 14 million people become newly 
infected with HPV annually, and that 79 million people in 
the United States are currently infected. HPV is, in fact, so 
common that the CDC posits that almost all sexually active 
people will acquire at least one type of HPV at some point 
in their lives (CDC, 2013i).

HPV causes an estimated 360,000 cases of condylomata 
acuminata (genital warts) per year (CDC, 2013i). Genital 
warts can be associated with high-grade intraepithelial neo-
plasia, particularly in people with HIV (CDC, 2010a).

Worldwide the prevalence of HPV in cervical carcino-
mas is 99.7%, resulting in 530,000 cases of cervical cancer, 
and 275,000 cervical cancer deaths each year (Walboomers 
et al., 1999; WHO, 2013). The WHO estimates that a target 
goal of 70% HPV vaccination coverage in low- and middle-
income countries could prevent the deaths of more than 4 
million women over the next decade (WHO, 2013).

Screening

HPV screening for women is determined by age, and is per-
formed in conjunction with liquid cervical cytology (the 
Pap test). Routine Pap screening has successfully reduced 
the incidence of cervical cancer morbidity and mortal-
ity since its introduction in the 1950s. When paired with 
HPV testing, the two tests increase the specificity of the 
Pap, and allow for a longer testing interval. Routine HPV 
screening is not recommended, however, in women younger 
than 30 years. Regular cervical cytologic testing begins at 
age 21 years, and abnormal cytology for women aged 21 
to 29 years should have reflex HPV testing, with referral 
for colposcopy or more frequent cytology screening based 
on current guidelines (Saslow et al., 2012; U.S. Preventive 
Services Task Force, 2012). For women aged 30 to 65 years, 
HPV and cytology co-testing is recommended every 5 years 
when both results are negative. In this age group, if asymp-
tomatic HPV is found (normal cytology with positive HPV) 
the current standard is either annual co-testing, or DNA 
typing of the HPV strain with colposcopy follow-up for 
Types 16 and 18, and annual co-testing for any other HPV 
types (Saslow et al., 2012). There is no recommendation 
for routine screening for anal or pharyngeal cancers caused  
by HPV.

 n PID/EPIDIDYMITIS (CONSEQUENCES OF 
CHLAMYDIA OR GONORRHEA)

In women, untreated chlamydia and gonorrhea can lead to 
PID. Infection travels up through the cervix to the vagina, 
endometrium, and fallopian tubes. This upward migration 
may induce lower abdominal pain and minor irregular bleed-
ing, such as postcoital bleeding. The proportion of women 
with chlamydial or gonorrheal infection who develop upper 
reproductive tract infection (endometritis, salpingitis, and 
pelvic peritonitis) is uncertain, though the WHO estimates 
that 40% of women with an untreated infection will develop 
PID, and of these 25% will develop tubal scarring leading to 
infertility (Rowley et al., 2012). Chlamydia, alone or with 
other microorganisms, has been isolated from 5% to 50% 
of women seeking care for symptoms of PID. From 2009 to 
2010, the rate of hospitalizations for acute PID increased to 
52.4 per 100,000 (CDC, 2012a). Providers should treat PID 
empirically in sexually active women at risk for STI who 
present with pelvic/lower abdominal pain accompanied by 
cervical motion tenderness, uterine tenderness, or adnexal 
tenderness (CDC, 2010a).

Epididymitis in men younger than 35 years is usually 
caused by chlamydia or gonorrhea. Patients present with 
testicular pain, hydrocele, and palpable swelling of the epi-
didymis. NAATs are the preferred diagnostic test, and treat-
ment is empiric, as with women.

Both PID and epididymitis can present as acute and 
chronic infections. Management of the infections is based 
on the accompanying symptoms. See 2010 CDC Guidelines 
for treatment regimen.

 n HPV AND GENITAL WARTS

HPV is the most common STI in the United States, and is the 
causative agent for genital warts and cervical cancer, as well 
as cancers of the vulva, vagina, anus, penis, and oropharynx. 
People with HIV are more likely to get HPV when exposed, 
and more likely to develop serious consequences from that 
infection (CDC, 2013i). In 2006, the Advisory Committee 
on Immunization Practices of the CDC recommended rou-
tine HPV vaccination for girls aged 11 to 12 years, and a 
catch-up schedule for adolescents and young women aged 
13 to 26 years. In 2009, the committee expanded the recom-
mendations to include boys and young men. In the 7 years 
since the initiation of the vaccine, there has already been a 
reduction in the rate of HPV infection among adolescents 
(Markowitz et al., 2013).

Anatomy, Physiology, and Pathology

HPVs are small DNA viruses capable of inducing the pro-
liferation of epithelial cells in the natural hosts (Zheng & 
Vaheri, 1995). HPV is transmitted via contact with the 
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cervical cancer; thus, women older than 21 years should 
continue to get Pap tests on a regular basis.

HPV vaccine is recommended for girls and boys begin-
ning at age 12 years, and up until age 26 years for young 
women and men. After age 26 years, the primary method 
of protecting against cervical cancer is to have regular Pap 
screening.

Both vaccines are three doses given over a 6-month 
period. The second dose is given 1 to 2 months after the 
first, and the third is given 6 months after the first. There is 
evidence that the two-dose course also offers some benefits 
(Dobson et al., 2013).

 n Gardasil is a quadrivalent vaccine that protects 
against the two main types that cause cervical can-
cer: 16 and 18, and the two types that cause genital 
warts: 6 and 11. The quadrivalent vaccine has been 
demonstrated to reduce the incidence of HPV-related 
genitoanal disease in young women (Garland et al., 
2007). This is the most commonly used HPV vaccine 
in the United States.

 n Ceravix is a bivalent vaccine that protects against 
HPV Types 16 and 18 only.

External Genital Warts

If left untreated genital warts will resolve, worsen, or remain 
the same. The primary reason for treatment of genital warts 
is cosmetic (removal of warts), and to reduce symptoms 
they may cause. Treatment of genital warts may reduce, but 
not eliminate, HPV infectivity. There is no association with 
genital warts and cervical cancer, each has a different caus-
ative HPV type.

There are two approaches to treatment of genital warts: 
patient versus provider applied, and choice of treatment 
should be guided by patient preference and provider experi-
ence. Treatment should be changed if there is no improve-
ment after a full course of treatment, or if the side effects 
are severe. Patient-applied treatments are preferred by many 
patients, but they require careful teaching in the applica-
tion to avoid side effects, and the patient must be able to 
easily reach all areas for treatment. Follow-up visits are not 
required, but are a useful time to evaluate patient use and to 
answer ongoing questions. Intra-anal warts should be man-
aged in conjunction with a specialist.

PATIENT-APPLIED TREATMENTS FOR EXTERNAL  
GENITAL WARTS

 n Podofilox 0.5% solution or gel. Apply to visible warts 
twice a day for 3 days, rest 4 days, 4 cycles max. This 
is an antimitotic solution for genital warts only, not 
warts on perianal or mucous membranes. Care should 
be taken to limit application to the wart and not the 
surrounding tissue to avoid local irritation, and area 
should be allowed to dry before treated areas come in 
contact with adjacent tissue.

 n Imiquimod 5% cream. Apply once at bedtime wash 
off after 6 to 10 hours thrice a week (every other day), 

History and Physical Examination

Genital warts are a diagnostic indicator of HPV. Lesions 
are typically pedunculated or flat mostly papillary, with a 
lobulated or irregular surface. They may occur as individual 
lesions, ranging from 0.2 to 1 cm. When in clusters, they 
may become confluent and involve large areas of the geni-
talia. Genital warts are generally asymptomatic depending 
on their size and anatomic location. Warts appear most fre-
quently in the urogenital and rectal areas, typically at the 
introitus in women, under the foreskin of an uncircumcised 
penis, and along the shaft in a circumcised penis. Intra-
anal warts are noted in people engaging in receptive anal 
intercourse.

During routine examinations of women, the provider 
must perform a careful inspection within the folds of the 
labia and beneath the clitoral hood; these are classic hiding 
places for condylomata. Women may be asymptomatic, or 
they may complain of itching and friability of the lesion. 
Lesions on the cervix may be flat and endophytic during a 
routine examination (Palefsky & Barrasso, 1996).

Diagnostic Studies

Genital warts are diagnosed by visual inspection but can be 
confirmed by biopsy when:

 n Lesions are atypical.
 n The lesions do not respond to therapy.
 n If the patient is immunocompromised.

HPV DNA testing is not recommended outside of cervi-
cal cytologic pathology, as it does not change the manage-
ment of the infection. The use of 3% to 5% acetic acid is 
also not recommended for identification of HPV-infected 
genital mucosa because it is not specific for HPV infection 
(CDC, 2010a).

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Asymptomatic HPV is common, and in the absence of 
symptoms it usually clears spontaneously. No treatment is 
recommended for subclinical HPV, all treatment is directed 
at obvious lesions. Primary prevention, through risk-reduc-
tion and vaccination, is the first line of treatment.

Vaccine

It is estimated that the HPV vaccine could prevent 21,000 
cases of cervical and oropharyngeal cancer each year (CDC, 
2013i). The HPV vaccine has shown near 100% efficacy in 
reducing cervical cancer of the vaccine type HPV (Saslow et 
al., 2012). Vaccines do not protect against all types of HPV, 
so maintaining caution with high-risk behaviors is still war-
ranted for protection against other HPV strains as well as 
other STIs. There are other HPV strains that also cause 
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 n HEPATITIS B

Hepatitis B infection is caused by the hepatitis B virus (   HBV). 
The prevalence of  hepatitis B has declined by 82% since the 
 vaccine was introduced into the childhood immunization 
schedule in 1981  (  CDC,  2012f). Like  HIV, the management 

Healthcare, 2008). The wide variety of    HPV types, and 
the limited coverage of    HPV vaccines to two cervical can-
cer types, and two genital wart types, requires providers to 
discuss protection methods for anyone practicing receptive 
 oral or anal sex.

Infection with  one type of    HPV  does not limit the abil-
ity to be infected with alternative types as well, thus any-
one presenting with genital warts should be informed of the 
ongoing risk of other    HPV infections. Women should be 
encouraged to continue regular cervical cancer screenings 
even if they have been vaccinated, as the    HPV  vaccine  does 
not prevent against all types of oncogenic virus strains.

16 weeks max. This cream is an immune-response 
modifi er used to treat genital and anal warts as well 
as actinic  keratoses and basal cell carcinoma.  Care 
should be taken in application to avoid healthy tis-
sue as local irritation  can develop. Creams should be 
washed off after 6 to 10 hours. Patient should avoid 
 sexual contact during  treatment, and note that cream 
weakens condoms and diaphragms.

 n  Sinecatechins 15% ointment.  Apply thrice a day, 16 
weeks max. This is a green-tea extract used to treat 
genital and perianal warts. The ointment should not 
be washed off between applications, and should be 
applied after bathing or swimming.  Care should be 
taken in application to avoid healthy tissue as local 
irritation  can develop. Patient should avoid  sexual 
contact during  treatment, and note that the ointment 
weakens condoms and diaphragms.

PROVIDER APPLIED FOR EXTERNAL AND INTERNAL 
GENITAL WARTS

 n  Cryotherapy with liquid nitrogen or  cryoprobe 
destroys warts with  thermal-induced cytolysis. Pain 
is common after the application. Local anesthesia  can 
help therapy if the area for  treatment is large, or if 
warts appear in many areas. This method requires 
specialized training.

 n  Podophyllin resin 10% to 25%. Apply small amount, 
air dry, wash off in 1 to 4 hours. Repeat weekly if 
necessary. The area should be allowed to air dry thor-
oughly before coming in contact with adjacent areas 
or clothing. Overapplication  can result in systemic 
absorption; limit the application to <0.5 mL of  podo-
phyllin or an area of <10  cm2 of warts per session, 
and avoid areas with open wounds  (  CDC,  2010a).

 n  Trichloroacetic acid (   TCA) or  bichloroacetic acid 
(   BCA) 80% to 90%.  Apply small amount, dry,  and 
apply weekly if necessary. These are caustic  kerato-
lytic agents that act by precipitation of surface pro-
teins. They produce local burning and a white slough 
develops when dry. Surrounding tissue  can be pro-
tected by petroleum jelly. If the pain is severe the acid 
 can be neutralized using soap or sodium bicarbonate.

 n Surgical removal is effective at removing warts in a 
single episode, but requires specialized training and a 
longer offi ce visit.

Teaching and   Self- Care

Prevention is the key to limiting transmission, and patients 
should be informed of the widespread incidence of    HPV 
infection and the serious complications those infections pro-
duce. Nevertheless, patients should also be informed that 
most    HPV infections are  self-limited and will resolve with-
out  treatment. Treatment removes external warts but  does 
not necessarily limit infectivity.

Evidence that many people outside of specifi c target 
groups  do not  use condoms or barrier protection during  oral 
and anal sex demonstrates the need for expanded education 
by   health  care providers  (    ACOG Committee on  Adolescent 

Clinical Pearls
 n Anyone receiving  treatment for    HPV should be 

offered an   HIV test, as well as other    STI testing.

 n Treatment of genital warts should be driven by 
patient preference, wart size, and number. No 
particular  treatment is demonstrated to be better 
than any other, and no single  treatment is benefi -
cial for all patients  (  CDC,  2010a).

 n Each year in  the  United States,   HPV is thought to 
cause an estimated: 12,000 cervical cancers (and 
4,000 deaths), 2, 100 vulvar cancers, 500 vaginal 
cancers, 600 penile cancers, 2,800 anal cancers in 
women, 1,500 anal cancers in  men, 1,700  oro-
pharyngeal cancers in women, and 6,700  oropha-
ryngeal cancers in  men. Approximately 21,000 of 
these cancers are preventable by the    HPV  vaccine 
 (  CDC,  2013i).

 Sinecatechins 15% ointment is not recommended 
for    HIV-infected persons,  immunocompromised 
people, or anyone with clinical  genital  herpes.

  TCA/  BCA,   cryotherapy, and surgery are the only 
removal methods approved for pregnant women.

Special population  guidelines for cervical cancer 
screening exist for   HIV positive women, women 
with a previous history of cervical cancer, and 
women with in utero exposure to diethylstilbestrol 
(  DES). Consult  current  guidelines for cytology and 
   HPV screening in these populations.

 C L I N I C A L  W A R N I N G :!
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Epidemiology

The rate of primary and secondary syphilis in the United 
States peaked in 1945, and then declined until the 1960s 
because of penicillin treatment. The incidence of primary 
and secondary syphilis cycles through predictable peaks and 
troughs, with the lowest recorded levels in 2000 (Kent & 
Romanelli, 2008). Increases since 2000 are primarily due to 
the increasing rate of infection in MSM. The CDC reports 
that in 2011, there were 46,042 new cases of syphilis and 
of these 13,970 were in the primary and secondary stages 
of infection (CDC, 2013f). The later stages of neurosyphi-
lis and tertiary syphilis are both rare in the era of antibi-
otics. Worldwide there were 36.4 million cases of syphilis 
reported in 2008 (Rowley et al., 2012).

Screening

Screening is essential for anyone with high-risk behaviors. 
Screening for pregnant women should be performed at the 
first prenatal encounter, and if positive, again in the third 
trimester. Some states mandate another screening at deliv-
ery. Screening for pregnant women is intended to prevent 
the serious neonatal complications of congenital syphilis, as 
well as to reduce the risk of stillbirth and neonatal death.

History and Physical Examination

The history should include detailed questions about prac-
tice, partners, and protection used. During the physical 
examination the provider should pay special attention to 
signs of ulcerative lesions, as well as any generalized rashes 
that have spread to the palmar and plantar surfaces.

Primary syphilis is characterized by a chancre or pain-
less lesion at the infection site that appears about 3 weeks 
after exposure. The chancre is usually a small (0.3–3 cm), 
solitary erythematous macule that ulcerates, with a well-
defined indurated border. The lesion initially has a clear red 
base that becomes encrusted. Atypical chancres have been 
reported, particularly in the case of coinfection with HIV. 
These chancres may be painful, non-indurated, and have 
irregular borders (LaFond & Lukehart, 2006). The chancre 
may become secondarily infected and painful, but generally 
it goes unnoticed and resolves without treatment within 3 
to 6 weeks. Chancres most frequently occur in the genital 
area including the cervix, vagina, or vulva, but may occur 
elsewhere on the body, often near the lips, in the mouth, or 
in the rectum. Systemic symptoms rarely occur during this 
stage (Kent & Romanelli, 2008).

Secondary syphilis occurs within 6 weeks to 6 months 
of the chancre and is characterized by adenopathy and a 
generalized rash that extends to the palmar and plantar 
surfaces. The rash may be macular, maculopapular, pap-
ular, and sometimes pustular and is generally not puretic. 
The rash may be accompanied by fever, headache, mal-
aise, fatigue, muscle or joint pain, or lymphadenopathy. 
Condylomatalata, white gray mucous lesions found mainly 

of HBV is beyond the scope of this chapter, but providers 
should include co-testing for HBV in non-immune patients 
presenting with other STIs. This topic is addressed fully in 
Chapter 22.

 n SYPHILIS

Known as “the great imitator” because of its multiple pre-
sentations and similarity to many other infections, syphi-
lis has been an identified human infection for hundreds of 
years (Ross, 1995). Prior to the advent of penicillin, syphilis 
was a major reason for admission of both men and women 
to mental hospitals (Grob, 1977; Hutto, 2001). Due to its 
significant public health impact syphilis has been a report-
able infection for the CDC since 1941. Even early syphilis 
can have a profound impact on children born to infected 
mothers. Although less common in the United States, world-
wide estimates suggest that the stillbirth rate from untreated 
syphilis is 25%, and the infection is responsible for 14% of 
neonatal deaths (Rowley et al., 2012). Early detection and 
treatment for syphilis is essential to minimizing its impact.

Anatomy, Physiology, and Pathology

Syphilis is a systemic disease caused by a spirochete, or 
spiral-shaped, gram-negative bacteria Treponema pallidum, 
whose only known host is humans. T. pallidum infects by 
entry through dermal microabrasions and intact mucosal 
tissue, including vaginal, rectal, and oral. Once the spiro-
chete has gained access to a host it disseminates rapidly to 
other tissues including the placenta, eye, and central ner-
vous system (CNS) (LaFond & Lukehart, 2006). Syphilis 
infection progresses through four overlapping stages, each 
with a distinct symptomatology and treatment regimen, 
and whose symptoms may be absent or minimal, which can 
make long-standing infection difficult to diagnose. In fact, 
the spirochete’s ability to sequester itself in areas with less 
active immune activity, and to maintain a latent infection 
through slow cell reproduction, contribute to the tenacity of 
the infection in the face of active immune response (LaFond 
& Lukehart, 2006).

Syphilis is complicated by the presence of HIV, and 
providers should remain vigilant regarding the diagnosis 
of syphilis infection among HIV-positive patients. Syphilis 
both facilitates the transmission and acquisition of HIV. 
The chancre of primary syphilis infection disrupts muco-
sal and epithelial layers, thereby allowing HIV transmis-
sion, but chemical and immune responses of both primary 
and secondary syphilis enhance HIV transmission as well 
(Miller & Hicks, 2010). Similarly, HIV infection alters the 
experience of syphilis infection as a result of immune system 
malfunction. These changes include both multiple and deep 
chancres with initial infection; overlapping primary and sec-
ondary infection; a more rapid progress to tertiary syphi-
lis; and atypical ocular manifestations of syphilis including 
optic neuritis and uveitis (Miller & Hicks, 2010).



CHAPTER 66: Sexually Transmitted Infections      923

reflex report of quanitative titers. Positive nontreponemal 
tests are followed by a treponemal test. Treponemal (FTA-
ABS, TP-PA, EIA) antibody tests detect antibodies spe-
cific for syphilis and are positive 5 to 7 days after chancre 
appears (CDC, 2013f). Nontreponemal test titers decline 
over the duration of the latent phase.

The advent of automated enzyme immunoassays and 
chemiluminescence assays has prompted some laborato-
ries to use treponemal assays as a screening test, with non-
treponemal assays as a confirmation, which is called the 
“reverse algorithim.” This potentially offers cost reduc-
tion, as nontreponemal assays are more labor intensive; 
however, nontreponemal tests remain useful as they quan-
tify changes in titers, which are important in diagnosis of 
reinfection and relapse (Owusu-Edusei, Koski, & Ballard, 
2011). The CDC still recommends the nontreponemal test, 
followed by a treponemal test, but the “reverse algorithim” 
has been embraced by the Association of Public Health 
Laboratories and the United Kingdom Health Protection 
Agency (Loeffelholz & Binnicker, 2012).

Dark-field examination and direct fluorescent antibody 
tests of lesion exudate are the definitive methods for diag-
nosing early syphilis, but they are technically difficult and 
rarely performed (CDC, 2013f).

No single test can be used to diagnose neurosyphilis. 
This diagnosis is made using a combination of serologic 
tests and tests on cerebrospinal fluid by lumbar puncture 
(Kent & Romanelli, 2008). A CSF examination is vital for 
anyone with neurologic symptoms, evidence of active ter-
tiary syphilis, or serologic treatment failure.

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Parenteral penicillin G is the preferred pharmacologic 
treatment for syphilis. The preparation used, the dosage, 
and the duration of treatment depend on the stage and 
clinical manifestations. Table 66.2 presents specific treat-
ment guidelines. Parenteral penicillin G is the only therapy 
with documented efficacy for neurosyphilis and in preg-
nant women.

 n Primary, secondary, or early latent <1 year: Benzathine 
penicillin G 2.4 million units IM in a single dose

 n Latent >1 year, latent of unknown duration: 
Benzathine penicillin G 2.4 million units IM in 3 
doses each at 1-week intervals (7.2 million units total)

 n Neurosyphilis: Aqueous crystalline penicillin G 3 to 
4 million units IV every 4 hours for 10 to 14 days 
(18–24 million units/d)

Sexual contacts of patients being treated for syphi-
lis should be evaluated and treated presumptively if their 
exposure to the patient was <90 days ago. If the exposure 
was more than 90 days ago, serologic tests may be done to 
determine infection.

No definitive criteria for cure or failure exist. Serologic 
studies should be done 3 and 6 months after treatment. 
Patients with persistent symptoms or whose titers sustain 

in the genital and perianal regions, occurs in approxi-
mately 10% of cases (Kent & Romanelli, 2008; LaFond 
& Lukehart, 2006). Diagnosis at this stage may be difficult 
because the symptoms frequently mimic those of other con-
ditions, such as psoriasis, tinea corporis, or genital warts.

Latent syphilis is the phase in which the patient is sero-
active, but asymptomatic. This begins when the rash and 
symptoms of secondary syphilis pass and ends with the onset 
of tertiary syphilis. Called the “hidden stage” this can last as 
long as 30 years and can be divided into two stages. Early 
latent syphilis is latent syphilis in the first 12 months of infec-
tion; 25% of patients in this stage may have recurrent mani-
festations of secondary syphilis (LaFond & Lukehart, 2006). 
Late latent syphilis is asymptomatic infection for more than 
12 months or unknown duration (CDC, 2013f). Dating 
of latent syphilis is based on a seroconversion or fourfold 
increase in titer of a nontreponemal test; unequivocal symp-
toms of primary or secondary syphilis; or a sex partner with 
documented syphilis, without a clear initial exposure assume 
late latent syphilis (CDC, 2010a). Syphilis is not transmitted 
sexually during this phase, but can be passed by a pregnant 
woman to her fetus. Latent syphilis ends with curative anti-
biotic therapy, or when symptoms of tertiary syphilis appear.

Tertiary syphilis marks the end of latency and is no 
longer transmissible in this phase. The three primary 
 presentations—gummatous, cardiovascular, and neuro-
logic—each have serious consequences. Gummatous syphi-
lis is characterized by gummas (granulomatous-like lesions) 
of varying size that can affect any organ but are most often 
on the skin, bone, and liver (Kent & Romanelli, 2008). 
Cardiovascular syphilis most commonly manifests as aorti-
tis and can lead to aneurysm.

Neurosyphilis is the syphilitic infection of the nervous 
system and can develop at any phase of the infection. 
Neurosyphilis can lead to sensorineural deafness and optic 
neuritis in the early stages. If allowed to progress, neuro-
syphilis can present as general paresis, which begins with 
mood changes and progresses to dementia and psycho-
sis (Hutto, 2001). Tabesdorsalis, a progressive degenera-
tion of the posterior column and root of the spinal cord, is 
another sequelae of untreated neurosyphilis (Hutto, 2001). 
Symptoms include “lightning pains” in lower extremities, 
a wide-based gait and positive Rhomberg sign (Kent & 
Romanelli, 2008).

Nontreponemal tests decline over the duration of the 
latent phase. A cerebral spinal fluid examination is vital for 
anyone with neurologic symptoms, evidence of active ter-
tiary syphilis, or serologic treatment failure.

Diagnostic Studies

Serologic nontreponemal and treponemal tests used in com-
bination provide presumptive diagnosis and should be per-
formed sequentially by the same laboratory. Nontreponemal 
studies venereal disease research laboratory (VDRL) and 
rapid plasma reagin (RPR) are used for screening but are 
not specific to syphilis and cannot be used alone to diagnose 
infection. Positive nontreponemal tests should generate 
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by  physical contact in general (  Scott, 1995).  Genital   her-
pes is acquired through direct contact with virus and  can 
penetrate intact mucous membranes. Viral particles are 
transported along peripheral sensory nerves to the dorsal 
root ganglion, where latent infection is established (  Clark, 
 Tatum, &  Noble, 1995). The incubation time for    HSV 
is 3 to 14 days after primary infection. There may be a 
signifi cant delay in or total absence of  symptoms if  pre-
existing immunity is present (as with previous infection 
with another    HSV strain). Primary outbreaks are  gener-
ally more severe than secondary outbreaks and last 2 to 
3 weeks.

There are two forms of  genital   herpes:    HSV1 and    HSV2. 
  HSV2 causes approximately 80% of infections, manifest-
ing primarily as genital lesions.   HSV1 is responsible for the 
remaining 20%, usually seen as  oral lesions, though there is 
signifi cant crossover between the two strains and their loca-
tions  (  CDC,  2010a).   HSV1 is  one of the causative organisms 
in the condition commonly referred to as cold sores; these 
are  intraepidermal vesicles on the lips and  buccal mucosa 
that ulcerate easily and produce tender lesions that crust 
over before healing without a scar.

Undiagnosed   HSV and asymptomatic viral shedding 
may play a large role in the growing number of new infec-
tions. Controlled studies have documented viral shedding 
between    HSV recurrences, asymptomatic shedding in the 
genitourinary tract, and shedding during the prodromal 
period that precedes an active outbreak of lesions (  Conant 
et al., 1996). Many people are exposed to    HSV1 in child-
hood, and there is evidence that    HSV1 infection provides 
some protection from  symptomatic    HSV2 lesions (  Mertz, 
 Rosenthal, &  Stanberry, 2003), though not protection 
from new infection. Rates of    HSV1 genital infections are 
increasing, possibly due to increasing rates of receptive 
 oral sex, as well as a reduced rate of    HSV1 in children 
 (  CDC,  2010a;   Mertz et al., 2003;   Roberts, 2005).   HSV2 
has a much greater propensity toward  symptomatic recur-
rence and asymptomatic shedding than    HSV1 (  Pereira, 
1996).

Epidemiology

More than 700,000 new cases of    HSV occur in the  United 
States each year  (  CDC,  2013g), and more than 50 mil-
lion people in  the  United States are living with the    HSV2 
variant  (  CDC,  2010a). Genital   HSV infections are also of 
particular concern due to the  association of increased   HIV 
transmission in the presence of concurrent ulcerative, her-
petic lesions  (  CDC,  2013g). The greatest incidence of    HSV 
in women occurs in women of childbearing age, and    HSV 
 can be transmitted to the fetus through vertical infection 
in pregnancy or by direct contact during birth. Between 
20% to 65% of pregnant women in  the  United States have 
genital    HSV of  either type (  Corey &  Wald, 2009). Women 
newly infected in pregnancy have a much higher chance of 
transmitting the virus to their fetus or neonate, and this 
accounts for the majority of neonatal    HSV (  Corey &  Wald, 
2009).

a fourfold increase over baseline  can be considered to have 
failed  treatment or to have become   reinfected. Such patients 
should be retreated. They should also be evaluated for   HIV 
infection. When patients are retreated, the recommended 
regimen is   benzathine  penicillin G 2.4 million units given 
intramuscularly once a week for 3 weeks, for a total of 3 
doses.

Teaching and   Self- Care

Syphilis is a serious infection if left untreated. Patients 
should understand ways to prevent transmission to part-
ners, and should understand that they may become rein-
fected if not practicing safer sex techniques. Patients may 
have a misunderstanding of  syphilis as a “historic” infec-
tion, not something of concern in our era of antibiotic 
therapy. Providers should impress upon patients the nature 
of  syphilis, its treatability, and the likelihood of other    STIs 
spread concurrently, including   HIV.

 n HERPES SIMPLEX VIRUS

HSV is a chronic, lifelong ulcerative infection, and is the 
most prevalent genital ulcer in  the  United States. The   CDC 
reports that an estimated 776,000 people in  the  United 
States acquire   herpes infections annually  (  CDC,  2013g). 
Episodic outbreaks of    HSV  can be painful and frequent, but 
the course of the infection is  individual. Pregnant women 
may transmit the virus to their babies during pregnancy and 
childbirth.

Anatomy,   Physiology,  and  Pathology

 Genital   herpes is  generally thought of as an   STD, but it 
should probably be considered an infection transmitted 

Clinical Pearls
 n Anyone with  syphilis should be tested for   HIV.

 n  Nonpregnant patients with  penicillin allergy may 
be treated with doxycycline or tetracycline.

Untreated cases of primary and secondary  syphilis 
typically become latent  syphilis. Serologic tests are 
positive without clinical evidence.

Pregnant patients and patients with   neurosyphi-
lis   who report  penicillin allergy should be desensi-
tized to  penicillin so that they may be treated with 
 penicillin.

 C L I N I C A L  W A R N I N G :!
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Population-based serologic screening for HSV is not 
recommended for asymptomatic people (U.S. Preventive 
Services Task Force, 2012). The CDC only recommends 
screening those at elevated risk, including members of dis-
cordant couples, those with repeat genital ulcers but nega-
tive viral cultures and HIV positive MSM (CDC, 2013g).

Treatment Options, Expected Outcomes,  
and Comprehensive Management

Initial infections can cause prolonged illness and severe gen-
ital ulcerations. Antiviral medication should be started as 
soon as the diagnosis is established in initial infections, see 
Table 66.2, as well as during the prodromal period of recur-
rent outbreaks to prevent or shorten recurrent episodes. In 
recurrent genital herpes, the ulceration is somewhat milder 
and the associated symptoms are slight or absent, even 
without pharmacotherapy.

There are three forms of pharmacologic therapies for 
the treatment of HSV: initial, episodic, and suppressive. 
Refer to Table 66.2 for specific treatment guidelines.

Suppressive therapy should be offered to infected mem-
bers of discordant couples to reduce the chance of transmis-
sion, and also for people with frequent recurrent outbreaks 
(more than three outbreaks in 12 months). The frequency 
of outbreaks generally decreases over time, and providers 
should discuss the benefits of continued suppression on a 
regular basis (annually) with patients.

Treatment of pregnant women is the same as for non-
pregnant patients, with the addition of suppressive therapy 
beginning at 36 weeks to reduce the potential transmission 
to the infant during birth (Sheffield, Hollier, Hill, Stuart, 
& Wendel, 2003). For women with an active genital HSV 
lesion at the time of birth a cesarean delivery is recom-
mended. Infected partners of noninfected pregnant women 
in a discordant couple should be encouraged to use suppres-
sive therapy to reduce the possibility of a primary outbreak 
in pregnancy.

Condoms are not entirely effective at preventing trans-
mission of HSV because not all lesions may be covered by 
the condom, but when lesions are covered transmission can 
be prevented. Thus, condoms and other latex barriers (i.e., 
dental dams) should also be encouraged to prevent trans-
mission to non-infected partners.

Teaching and Self-Care

The treatment of herpes infections includes diet, lifestyle, 
pharmaceuticals, and attention to psychosocial needs. 
Genital herpes can have considerable psychological and psy-
chosexual consequences. These may manifest as depression, 
anger, and lowered self-esteem. The psychological morbid-
ity in patients with a first episode of genital herpes is statisti-
cally significantly greater than that occurring in non-herpes 
patients attending STI clinics (Mindel, 1996). Some patients 
may express profound regret for poor judgment. They may 
view this infection as punishment for sexual practices they 

History and Physical Examination

Obtain a detailed sexual history that includes practices, 
partners, and methods of protection. Clinical diagnosis of 
genital herpes requires obtaining a standard history for 
HSV signs and symptoms. Question the patient about past 
or current presence of the characteristic lesions of HSV. 
Inquire whether these lesions were accompanied by any of a 
variety of symptoms, such as superficial to deep pain, burn-
ing sensations, and swollen, tender lymph nodes in the area 
of infection. Note any history of sexual contacts who were 
possible sources for HSV. Identify whether the patient has 
a history of HSV1.

Patients with primary infection may experience prodro-
mal flu-like symptoms of fever and malaise, headaches, and 
myalgias and frequently remember pain and pruritus in the 
area where the lesions emerge. The vesicles rupture within 1 
to 2 days of forming, leaving painful superficial ulcers that 
become crusted until they heal. For men, symptoms tend to 
be less severe and are often atypical.

The physical examination involves assessing for the 
presence of fluid-filled vesicles, which appear singly or in 
groups on an erythematous base. Genital HSV infection 
can manifest atypically as edema, fissures, erythematous 
patches, or fleeting irritations. Lesions on the buttocks are 
frequently misdiagnosed as insect bites or rashes of unde-
termined significance. Vulvar lesions are often preceded by 
increased vaginal discharge and irritation, often mistaken 
for a monilial infection. Other companion symptoms can 
include lower back pain, pain or aching radiating down one 
leg, burning with urination, and urinary retention.

Because HSV remains dormant in nerve ganglia, recur-
rences range from frequent to rare, depending on factors 
such as endogenous or exogenous stressors and immune sys-
tem status. Recurrences tend to decrease in frequency over 
time and may disappear altogether after the primary episode. 
At the onset of a secondary episode, prodromal symptoms 
such as aching, burning, and increased vaginal discharge will 
alert the patient that the eruption of vesicles will follow.

Diagnostic Studies

There are several options for HSV diagnosis. Direct viral 
culture is the standard diagnostic test of the infection, but 
the sensitivity is low for recurrent lesions and for lesions 
beginning to heal. Collection of viral cultures can be pain-
ful. PCR assays are more sensitive and are being used more 
widely (CDC, 2010a). PCR should be used if lesions are 
atypical, equivocal, or old/healing. Indirect or serologic tests 
detect antibodies to the herpes virus, and can provide typ-
ing information, but antibodies do not develop until some 
weeks into the infection and remain positive lifelong regard-
less of lesion status. Direct and indirect tests used together 
can identify new infection or a newly-recognized old infec-
tion in symptomatic patients. A positive virologic test and a 
negative serologic test indicate new infection, while positive 
virologic and serologic test results indicate recurrent disease 
(CDC, 2013g).
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 n BACTERIAL   VAGINOSIS

BV is a   polymicrobial condition distinguished by abnormali-
ties of the vaginal secretions. Although  BV is the most com-
mon cause of malodor and vaginal discharge among women 
presenting for  care, and has been associated with    PID,  pre-
term birth, and   HIV transmission, 50% of women with  BV 
are asymptomatic (   Allsworth &   Peipert, 2007;    Fredricks, 
 Fiedler, &   Marrazzo, 2005;  Van  de   Wijgert et al., 2008). 
 BV  can be episodic, many women report cases in response to 
their menstrual cycle, and  BV  is very common in pregnancy 
(  Hay, 2002).  BV is not  generally to be an    STI among hetero-
sexual partners, but it is associated with new or multiple  sex-
ual partners and  can be  sexually transmitted among   WSW. 
 BV  can also be the result of sensitivity to spermicide or latex.

Anatomy,   Physiology,  and  Pathology

 BV is a   polymicrobial syndrome resulting from reduction of 
the normal hydrogen peroxide producing   Lactobacillus in the 

vagina and replacement with high concentrations of anaero-
bic bacteria (  Wilson, 2004). The exact microbes responsible 
for   BV are unknown. In  one study of the bacteria associated 
with   BV, there was not  one singular bacterium or bacterial 
community found among the subjects (   Fredricks et al., 2005).

Epidemiology

 BV is found in up to 29% of women in the general popula-
tion of  the  United States, though prevalence varies widely 
by race and socioeconomic status (   Allsworth &   Peipert, 
2007). Sexual behavior risk factors increase the likelihood 
of   BV, but  one study reported an incidence of 18% among 
 sexually naive women as well (  Yen et al., 2003). Recurrence 
is common, with 30% of women reporting recurrence of 
 symptoms in 3 months, and 50% at 6 months (   Sobel et al., 
2006;   Wilson, 2004).

History and  Physical Examination

History should include onset of  symptoms, which may 
include increased discharge, vaginal spotting, and odor par-
ticularly after intercourse, and general pelvic discomfort. 
History should also include associated behaviors including 
douching, vigorous vaginal washing (with water or soap), 
as well as a  detailed  sexual history including partners, prac-
tices, and methods of protection.

Physical examination consists of a pelvic examination 
for collection of a sample of discharge and to rule out    PID 
and other causes of vaginitis. There is confl icting evidence 
about the benefi t of  patient-collected swabs for   BV  diagnosis 
(   Holland-Hall,   Wiesenfeld, &  Murray, 2002). The vagina 
may be red, the cervix may be friable. Thin homogenous dis-
charge may pool at  introitus, and is gray, yellow, or white in 
color, and may have a “fi shy” odor. These fi ndings may be 
present in women   who are asymptomatic as well.

Screening

Although  BV is linked to poor pregnancy outcomes, screen-
ing asymptomatic pregnant women is not recommended, 
though there may be some benefi t in screening women at 
risk for  preterm delivery  (  CDC,  2010a;  U.S. Preventive 
Services Task Force, 2012).

Diagnostic Studies

 BV is most often diagnosed with a pelvic examination, and 
 in-offi ce microscopy using a saline prep or “wet mount.” 
Diagnosis is made when the sample meets three of the four 
criteria (   Amsel et al., 1983):

 n Homogeneous discharge
 n pH >4.5
 n Clue cells on wet mount (vaginal epithelial cells stud-
ded with a large number of bacteria that obscure the 
cell border; at least 20% of the epithelial cells must be 
clue cells for this to be a signifi cant fi nding)

characterize as promiscuous or unsavory (  Conant et al., 
1996). Patients express sadness, guilt, and anger with the 
initial  diagnosis, and express fear over the need to inform 
future partners and fears over transmission to future chil-
dren (  Melville et al., 2003).

Patients experiencing recurrent episodes have a broad 
spectrum of concerns. There are questions regarding  long-
term  health issues and future pregnancies. Some patients 
focus on concerns about disclosure of infection to future 
partners and family members. People with recurrent  genital 
  herpes may experience shame and guilt, withdrawing from 
intimate relationships for fear of rejection and disapproval. 
This  can lead to  self-imposed social isolation (  Conant et al., 
1996). Suppressive therapy for recurrent outbreaks has been 
shown to reduce negative psychosocial effects of    HSV infec-
tion in addition to decreasing the frequency of outbreaks 
(  Carney,  Ross,   Ikkos, &   Mindel, 1993). Treatment must 
include addressing the psychological components of infec-
tion, including the issue of  self-respect and opportunities 
for the patient to discuss fears and concerns for the future. 
Providers should offer strategies for partner notifi cation 
(both present and future partners), and should explain the 
impact on pregnancy and birth. Ideally, this will lead to bet-
ter management and healing strategies as well as strength-
ened communication between provider and patient.

Clinical Pearls
 n Treatment for recurrent outbreaks should be initi-

ated within 1 day of lesion eruption, or during the 
 prodrome phase. Provide a prescription or supply 
of antiviral drug therapy with instructions to  use 
immediately when  symptoms begin.
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 n TRICHOMONIASIS

 Trichomoniasis is a common    STI, and is associated with  pre-
term birth, low-birth-weight babies, and increased  opportu-
nity for the spread of   HIV.

Anatomy,   Physiology,  and  Pathology

 Trichomoniasis is caused by the parasitic protozoan fl agel-
late    Trichomonas vaginalis and is usually  sexually transmit-
ted between heterosexual partners and   WSW. The infection 
is typically found in the vagina and urethra and vulva in 
women, and the urethra in  men. Most infected people are 
asymptomatic.

Epidemiology

The  CDC estimates that 3.7 million people have the infec-
tion, though they  do not collect reports on   trichomoniasis 
directly  ( CDC,  2012a,  2012g). The majority of infected 
people (70%) are asymptomatic, but infectious.

History and  Physical Examination

History should include the onset of  symptoms, associated 
behaviors, and a  detailed  sexual history including partners, 
practices, and methods of protection. Women may describe 
genital itching; burning; redness or soreness; dysuria; or a 
thin white, yellow, or green tinged vaginal discharge with 
an unusual odor. Men may describe penile itching or irrita-
tion, dysuria or discomfort after ejaculation, or some dis-
charge from the penis  (  CDC,  2012g).

The  physical examination of women may reveal  perineal 
excoriation, erythema, and possible ulcerations. The vagi-
nal examination typically reveals a  strawberry-like appear-
ance of the cervix, red papules on the vaginal walls, and a 
greenish or gray, frothy or bubbly, malodorous discharge 
with a  pH of usually more than 5 (5–7).

 n Positive whiff test (To perform this test, mix  one or 
two drops of 10%    KOH with the vaginal discharge. 
The test is positive when an amine or fi shy odor is 
produced.)

Gram stain is a particularly accurate method of diag-
nosing   BV, but many facilities  do not have the capability of 
carrying out the examination in house.

 Over-the-counter (OTC)  vaginal  pH  self-test kits are 
available. Evidence has shown that these  can help reduce 
the inappropriate  use of   OTC  yeast treatments in cases of 
  BV or other vaginitis (  Ferris et al., 2002;    Holland-Hall et 
al., 2002;   Roy,   Caillouette,   Faden,  Roy, &  Ramos, 2003).

Commercial tests for   BV include the    BV blue rapid test 
(which identifi es elevated  sialidase enzyme activity), and the 
 Affi rm  VP  III (a   DNA hybridization test for    Gardnerella 
vaginalis). These may be good options for sites where 
microscopy is not available (   Kampan et al., 2011;    Myziuk, 
  Romanowski, &  Johnson, 2003).

Culture of  G.  vaginalis is not specifi c for   BV and cervi-
cal cytology, is not sensitive or specifi c for  diagnosis of   BV. 
Some pathologists will report the presence of  coccobacillus 
on a  Pap, but in this event providers should offer the patient 
clinical assessment for   BV.

Treatment Options,  Expected Outcomes, and 
 Comprehensive Management

Refer to  Table 66.2 for specifi c criteria for managing   BV. 
All  symptomatic   BV infections should be treated, including 
grossly apparent cervicitis and    PID.

In cases without successful resolution after the fi rst 
 treatment, retreatment with a longer regimen of the same 
medication may be effective. There is no established defi ni-
tion of recurrent infection, and in women with more than 
three distinct outbreaks in a year, suppression with biweekly 
0.75% metronidazole vaginal gel may be benefi cial (   Sobel 
et al., 2006). There is little evidence that treating male sex 
partners is benefi cial in recurrent infections, though treat-
ing female partners is essential (  Berger et al., 1995;   Wilson, 
2004).

Teaching and   Self- Care

In general,   BV is a result of vaginal imbalance. Providers 
should investigate women’s personal hygiene habits and 
product  use to identify potential sources of   BV. Discussion 
of  high-risk  sexual behaviors is also warranted, including the 
elevated risk of transmission or acquisition of   HIV with   BV.

Clinical Pearls
 n The presence of many white blood cells on the 

wet mount should alert the provider to test for 
other causative factors, such as  chlamydia or 
 gonorrhea.

In pregnant women the  use of  intravaginal 
clindamycin after 16 weeks’ gestation has been 
linked to an increase in adverse events includ-
ing  low birth weight and neonatal infections in 
newborns.

When the organisms that cause   BV ascend into 
the normally sterile environment of the uterus and 
tubes,    PID may result, causing lower abdominal 
cramping or pain.

Educate all patients on the risk of mixing alcohol 
with metronidazole. The topical metronidazole 
preparations are less dangerous, but interactions 
with alcohol have been reported.

 C L I N I C A L  W A R N I N G :!
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 n VULVOVAGINAL CANDIDIASIS,   
MONILIASIS,  YEAST

 Vulvovaginal candidiasis, commonly known as a  yeast infec-
tion, is included with the discussion of    STIs because often 
other infections have a similar presentation, and women 
with  yeast infections may also be at risk for, or infected 
with, other    STIs.

Anatomy,   Physiology,  and  Pathology

 Vulvovaginal candidiasis is a common vaginal infection 
usually caused by   Candida  albicans. It may also be caused 
by   Candida  tropicalis,    Torulopisglabrata, or other  candidal 
species. Approximately 75% of all women will experience 
at least  one  yeast infection in their lives, and nearly half 
will have multiple infections  (  CDC,  2010a).  Vulvovaginal 

candidiasis is divided into complicated and uncomplicated 
cases based on severity and contributing clinical factors. 
Complicated  yeast infections include recurrent or severe 
infections, infection with a   non- albicans  yeast, or contribut-
ing medical  diagnosis such as uncontrolled diabetes or   HIV 
infection  (  CDC,  2010a).

The fungi that cause  yeast infections are normal inhab-
itants of the mouth, gastrointestinal tract, and vagina. 
Overgrowth occurs as a result of a change in  vaginal  pH 
or other changes in the vaginal fl ora. Systemic antibiotics 
 can cause a disruption in the normal balance of the vaginal 
fl ora, resulting in a  monilial infection. Persistent elevation 
of the blood glucose level above normal also  can cause a 
 monilial infection.

History and  Physical Examination

History should include onset of  symptoms, history of any 
previous, similar episodes, associated behaviors, as well as a 
 detailed  sexual history.

Women may report vulvar  pruritis, pain, external dysuria, 
swelling, and erythema. The pelvic examination typically 
reveals vulvar and vaginal erythema and irritation, fi ssures, 
and excoriations. Vaginal discharge is typically thick, odor-
less, and  curd-like, with a  pH in the normal range (3.8–4.2).

Men may present with  balanitis, characterized by ery-
thematous areas on the glans of the penis together with pru-
ritus  (  CDC,  2010a).

Diagnostic Studies

Microscopic evaluation of a    KOH prep reveals hyphae, 
 pseudohyphae, spores, or buds. In male patients, erythema 
is evident, with satellite lesions. In  symptomatic women 
whose wet mount is negative a  yeast culture  can be helpful 
in making the  diagnosis, but if culture is not possible it is 
acceptable to treat presumptively.

Identifi cation of   Candida on a culture of an asymp-
tomatic patient  does not warrant  treatment. Up to 20% of 
women harbor   Candida or other yeasts in their vagina.

Treatment Options,  Expected Outcomes, 
and  Comprehensive Management

See the  treatment  guidelines presented in  Table 66.2. Many 
antifungal creams are available  over the counter. Patient 
whose  self- treatment did not respond to the  treatment, 
or   who have a recurrence of  symptoms within 2 months, 
should be examined to rule out other conditions. Many 
women using   OTC  yeast treatments are incorrectly treat-
ing   BV, trichomoniasis or even normal vaginal discharge, 
so appropriate anticipatory  guidance is necessary when dis-
cussing  use of  yeast treatments (  Ferris et al., 2002).

In  men,  treatment with topical antifungal agents relieves 
 symptoms.

Recurrent  yeast (four or more episodes of  yeast in 1 year) 
requires cultures to confi rm the  diagnosis and fungal type. 

Diagnostic Studies

In women, microscopic evaluation using a wet mount 
reveals motile cells, slightly larger than leukocytes and 
smaller than epithelial cells. Typically, the white cell count 
exceeds 10 per  high-power fi eld. The whiff test may or may 
not be fi shy.

In  men,  diagnosis is diffi cult with varying results by 
method.   PCR is most effective, but not widely available. 
Treating male partners presumptively is an acceptable 
approach to infection management (  Hobbs et al., 2006).

Rapid tests (   OSOM Trichomonas Rapid Test and the 
 Affi rm  VP  III) are sensitive, but may have false positives, 
particularly in populations with  low prevalence of the dis-
ease. Cultures are particularly sensitive and specifi c, and are 
available commercially  (  CDC,  2010a).

 Liquid-based  Pap tests are sensitive, but confi rmatory 
testing is recommended to avoid false positives.

Treatment Options,  Expected Outcomes, 
and  Comprehensive Management

Refer the  treatment  guidelines found in  Table 66.2.

Teaching and   Self- Care

It is important that the provider also treat the patient’s  sex-
ual partners to prevent reinfection in the patient.

Advise the patient to avoid alcohol for the 24 hours 
before and after  treatment, and  sexual intercourse 
during  treatment.

All patients treated for trichomoniasis should be 
offered other    STI testing and an   HIV test.

 C L I N I C A L  W A R N I N G :!
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CDC. (2010a). 2010 STD treatment guidelines. Centers for Disease 
Control and Prevention. Retrieved from http://www.cdc.gov/std/
treatment/2010/

CDC. (2010b, September 1). STD Facts—HIV/AIDS & STDs. Retrieved 
July 2, 2013, from http://www.cdc.gov/std/hiv/STDFact-STD-HIV
.htm

CDC. (2012a). Sexually transmitted disease surveillance 2011. Atlanta, 
GA: U.S. Department of Health and Human Services. Retrieved from 
http://www.cdc.gov/std/stats11/default.htm

CDC. (2012b). Gonorrhea treatment guidelines revised guidelines to pre-
serve last effective treatment option. Atlanta, GA: Centers for Disease 
Control and Prevention.

CDC. (2012c). Guidance on the use of expedited partner therapy in the 
treatment of gonorrhea. Atlanta, GA: Centers for Disease Control and 
Prevention.

CDC. (2012d). Cephalosporin-resistant neosseria gonorrhoea public 
health response plan. Atlanta, GA: Centers for Disease Control and 
Prevention.

CDC. (2012e, January 31). CDC DVH—HBV FAQs for health profes-
sionals. Retrieved July 6, 2013, from http://www.cdc.gov/hepatitis/
HBV/HBVfaq.htm

CDC. (2012f, August 3). STD Facts—Trichomoniasis. Retrieved July 
5, 2013, from http://www.cdc.gov/std/trichomonas/STDFact-
Trichomoniasis.htm

CDC. (2013a). Incidence, prevalence, and cost of sexually transmit-
ted infections in the United States. Atlanta, GA: Centers for Disease 
Control and Prevention.

CDC. (2013b). Advisory Committee on Immunization Practices 
(ACIP) recommended immunization schedules for persons aged 
0 through 18 years and adults aged 19 years and older—United 
States, 2013. MMWR, 62 (Suppl. 1). Retrieved from http://
www.cdc.gov/mmwr/preview/mmwrhtml/su6201a1.htm?s_cid=
su6201a1_w

CDC. (2013c, February 13). Detailed STD facts—Chlamydia. Retrieved 
June 27, 2013, from http://www.cdc.gov/std/chlamydia/STDFact-
chlamydia-detailed.htm

CDC. (2013d, February 13). Detailed STD facts—Gonorrhea. Retrieved 
July 1, 2013, from http://www.cdc.gov/std/Gonorrhea/STDFact-
gonorrhea-detailed.htm

CDC. (2013e, February 13). STD facts—Syphilis (detailed). Retrieved 
July 1, 2013, from http://www.cdc.gov/std/syphilis/STDFact-Syphilis-
detailed.htm

CDC. (2013f, February 13). STD facts—Genital herpes (detailed ver-
sion). Retrieved July 2, 2013, from http://www.cdc.gov/std/Herpes/
STDFact-herpes-detailed.htm

CDC. (2013g, March 1). CDC—Chlamydia profi les—2011. Retrieved 
June 27, 2013, from http://www.cdc.gov/std/chlamydia2011/default
.htm

CDC. (2013h, March 18). STD facts—Human papillomavirus (HPV). 
Retrieved July 3, 2013, from http://www.cdc.gov/std/HPV/STDFact-
HPV.htm

These women require suppressive maintenance therapy to 
prevent recurrence. These regimens include  oral fl uconazole 
weekly for 6 months ; see    CDC  guidelines for dosing consid-
erations  (  CDC,  2010a).

Severe infections may include extensive vulvar erythema. 
These should be treated with a longer course of  treatment, 
 either 7 to 14 days of topical azole or  150 mg fl uconazole in 
2 doses 72 hours apart  (  CDC,  2010a).

Uncontrolled diabetes, pregnancy, and   HIV are all 
conditions that  can make  yeast infections more severe. 
Appropriate  treatment of the  yeast, as well as management 
of the contributing medical factors must be simultaneous.

Teaching and   Self- Care

Women should be warned that  intravaginal treatments 
are oil based and will weaken condoms and diaphragms. 
Symptom resolution is better ensured if the patient refrains 
from  sexual intercourse during  treatment.

Women should avoid the  use of tampons during this 
period. Encourage the patient to allow ventilation to the 
affected area and to avoid tight clothing.

Preventive strategies include wearing cotton rather than 
nylon underpants, and to not wear underwear when sleep-
ing. Women should wear cotton underwear underneath 
their pantyhose. They should stop douching and using 
“feminine hygiene” products; avoiding these products helps 
maintain healthy vaginal fl ora.
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P rostatic Hyperplasia and 
M ale Genital Cancers

Renee M cLeod-S  ordjan, D  NP, F   NP-B C,  Acute Care-B C

The clinical recognition and evaluation of m ale genitouri-
nary c   ancer requiring r eferral from primary care to u  rology 
is challenging. Patients with p rostate, testicular, and penile 
c   ancer tend to delay seeking clinical attention for more 
than a year from onset (S   keppner, Andersson, Johansson, 
& Windahl, 2012). This delay in part can be attributed to 
embarrassment, refusal of digital rectal e xamination, and 
fear of sexual dysfunction. Moreover, delays may also be 
attributed to clinician’s inability to promote patient adher-
ence to primary care detection of p rostate and h uman papil-
lomavirus (H   PV)–related illness in m en.

In 2014, an estimated 11,000 A merican m en will be diag-
nosed with testicular or penile c   ancer with 700 succumbing to 
their illness ( A   merican C   ancer Society [A  CS], 2014). An addi-
tional estimated 233,000 cases of p rostate c   ancer will also 
be diagnosed with 29,500 related deaths ( A  CS, 2014). M ale 
genital cancers are not uncommon, and because of their loca-
tion, they may be detected at an early s tage. Prostate c   ancer is 
now the most commonly diagnosed n on-cutaneous tumor and 
t he second leading cause of c   ancer death in m en ( A  CS, 2014).

The primary care clinician also plays a key role in the 
m anagement of u rologic disease as male p atients commonly 
present to them fi rst with concerns, symptoms, or anxieties. 
Despite r eferral to a specialist, the primary care provider 
retains an important responsibility to counsel p atients and 
verify that they are receiving accurate advice. In caring for 
m en throughout their life cycle, the primary care provider 
offers them support in coping with their symptoms, the 
morbidities of interventions (e.g., erectile dysfunction and 
incontinence), and the realities of a m uch-feared terminal 
illness. Although t he p rostate, testes, and p enis are in close 
physical proximity, pathogenesis and m anagement of their 
disease processes differ so greatly that they will be discussed 
separately. H  PV vaccination will be discussed as a promis-
ing primary p revention of penile and p rostate c  ancer.

 n PROSTATIC DISEASE

Symptoms of prostatic disease are frequently characterized 
by dysuria, hesitancy, frequency, n octuria, urgency, and 
weak urinary stream, and post-micturition dribbling. In 
primary care, distinguishing between the differential diag-
noses of prostatic disease involves distinguishing between 
infectious etiology, hyperplasia, and carcinoma. Primary 
care screening with p  rostate-specifi c antigen (P   SA) revolu-
tionized clinical diagnostic m anagement of benign prostatic 
hypertrophy and p rostate c  ancer. Today, the use of P   SA 
dramatically infl uences detection, diagnosis, and t reatment 
of benign prostatic hypertrophy and its relationship to p ros-
tate c  ancer.

The fi eld of p rostate disease is mired in controversy. 
It is unclear whether early detection via screening for 
p rostate c   ancer is benefi cial and the use of P   SA in man-
aging benign prostatic hypertrophy has been clinically 
updated on numerous occasions. Thus, primary care clini-
cians have an important responsibility to counsel p atients 
with the best available evidence for their prostatic h ealth. 
D ecisions regarding screening and m anagement should 
be highly individualized for m en to make informed d eci-
sions regarding the potential benefi ts of prostatic dis-
ease m anagement. Advances in genetic testing of BRCA 
in p rostate disease may inform future screening guide-
lines. Technology may facilitate clinicians in diagnosis, 
but alleviating the psychosocial and cultural concerns of 
p atients requires an empathetic clinician. In caring for 
m en throughout their life cycle, the primary care provider 
offers them support in coping with their symptoms, the 
morbidities of interventions (e.g., erectile dysfunction and 
incontinence), and the realities of a m uch-feared poten-
tially terminal illness.

C H A P T E R 67
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Approximately 70% of t he p rostate gland is contained 
within the peripheral zone, and the majority of p rostate 
cancers originate within this zone. The central zone is 25% 
of the normal p rostate and the site of 5% of p rostate can-
cers. The s troma of t he p rostate gland is the densest in the 
central zone. The transition zone is the only site affected by 
b  enign prostatic hyperplasia (B   PH) and comprises 5% of 
the p rostate. Approximately 10% of p rostate cancers origi-
nate within the transition zone.

Benign Prostatic Hypertrophy

B  PH is not believed to be a risk factor for p rostate c  an-
cer. B  PH occurs primarily in the transitional zone of t he 
p rostate, while most p rostate c   ancer originates primarily 
in the peripheral part of the p rostate. The presence of B   PH 
in older m en increases the likelihood of a patient being 
tested for p rostate c  ancer. However, t he P  rostate C   ancer 
P revention Trial did not fi nd an association between 
B   PH and an increased risk of p rostate c   ancer ( S  chenk et 
al., 2011). B  PH is an umbrella term whose symptoms are 

Anatomy, P  hysiology, a nd Pathophysiology

The base of t he p rostate (Figure 67.1) lies superiorly 
against the bladder; the apex lies below, against the uro-
genital diaphragm. The anterior aspect of t he p rostate lies 
against the s ymphysis pubis, whereas the posterior aspect 
sits in front of the rectum. Only the posterior aspect of t he 
p rostate is palpable.

T he p rostate is composed of both glandular and muscu-
lar tissue. T he p rostate contains multiple epithelial glands 
that produce a thin, milky secretion. This secretion drains 
via approximately 25 ducts into the back of the urethra. 
Smooth muscle in both the prostatic capsule and s troma 
contracts during ejaculation, expelling the secretion into the 
ejaculate. The prostatic secretion is alkaline, in contrast to 
the other components of the ejaculate and to the vaginal 
p H, both of which are acidic. Because sperm is optimally 
motile at a higher (i.e., more alkaline) p H, the prostatic 
secretion may play a role in male fertility by maintaining a 
suitable p H for sperm.

T he p rostate gland is divided into three general z ones:
peripheral, central, and transition.

Bladder

Seminal vesicle

Pubic symphysis

Bladder neck

Prostate

Urogenital diaphragm

Corpus cavernosum

Corpus spongiosum

Urethra

Ductus deferens

Shaft

Foreskin

Glans of penis

Navicular fossa

Urethra opening
(Meatus)

Tunica albuginea

Testicle
(testis)

Scrotum

Epididymis
Vas deferens

Ejaculatory
duct

Anus

Rectum

Figure 67.1

Male genital anatomy.
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described in the literature by four different abbreviations 
that include:

 n L  ower urinary tract symptoms (L   UTS)
 n B enign prostatic enlargement (B   PE)
 n B enign prostatic obstruction (B   PO)
 n B ladder outlet obstruction (B  OO)

Epidemiolgy

The prevalence of B   PH increases with age. Histologically 
diagnosed B   PH increases from 8% in the third decade of 
life, to 40% to 50% in the fi fth t hrough sixth decade of 
life, to over 80% in octogenarian m en. The pathogenesis of 
B   PH is multifactorial and incompletely understood. Over 
the past decade, the natural progression of B   PH has been 
researched for better understanding. Symptoms of B   PH 
appear slowly and progress over years. The prevalence of 
m oderate t o severe L   UTS and decreased peak urinary fl ow 
rates increase with age. Older age and the presence of andro-
gen in the form of d ihydrotestosterone (D   HT) i s necessary 
for the development of B   PH. Men younger than 40 years 
with h ypogonadism have a decreased risk of B   PH develop-
ment. Increased risk factors associated with B   PH include 
family history of B   PH or p rostate c   ancer, alcohol use, dia-
betes mellitus, infl ammation, tumor necrosis factor receptor 
I  I, and elevated interleukin-6 concentrations (P  arsons et al., 
2006; S  chenk et al., 2010).

Race and ethnicity appear to be factors in the neces-
sity of surgical intervention for prostatic hyperplasia. Yet, 
risks of B   PH development appear to be more associated 
with the s ocial determinants of h ealth such as income and 
access to healthcare rather than race. In a prospective study 
of 2,488 w hite men and 4,188 b lack men, the prevalence 
of B   PH was signifi cantly associated (p <.05) with a lower 
income, lower educational status, marital status, and 
s  ource of insurance (F   owke, Munro, Signorello, Blot, & 
Penson, 2011). Research has demonstrated that B lack m en 
are more likely to require surgery due to a higher symptom 
burden and s tage at initial clinical presentation while A sian 
counterparts are less likely to be diagnosed or have inva-
sive procedures (C   hornokur, Dalton, Borysova, & Kumar, 
2011;  K ristal et al., 2007). For example, among a study of 
45,410 male dentists, veterinarians, pharmacists, optom-
etrists, osteopathic physicians, and podiatrists, A sian m en 
(n = 1,589) were less likely (relative risk: 0.4, 95% C  I: 0.2–
0.8) to undergo surgery for B   PH as compared with White 
m en (P   latz, Kawachi, Rimm, Willett, & Giovannucci, 
2000). Recent r esearch suggests that this racial disparity 

in access to t reatment is c urrently improving with regard 
to defi nitive prostatectomy by minimally invasive surgical 
methods (T  rinh et al., 2012).

History and P hysical Examination

It is important to conduct a thorough history and p hysical 
examination on any m an who presents in primary care with 
L   UTS that include increased frequency of urination, n oc-
turia, hesitancy, urgency, and weak urinary stream. L  UTS 
is defi ned as including storage and/or voiding disturbances 
common in aging m en due t o structural or functional 
abnormalities in the l ower urinary tract or abnormalities of 
the peripheral and/or central nervous systems that provide 
neural c ontrol of the L  UT (M   cVary et al., 2011). Therefore, 
L   UTS can be due to B   PH or systemic diseases in the respira-
tory, cardiovascular, or renal systems. All m en with L   UTS 
should have a digital rectal reexamination (D   RE) to assess 
p rostate size, consistency, and to detect signs of malignancy 
(i.e., nodules, induration, and asymmetry).

The normal consistency of t he p rostate gland is that of 
the t henar eminence when contracted—for example, when 
the thumb is opposed to the little fi nger. When the muscle is 
relaxed, it gives the boggy feel of a benign enlarged p rostate. 
Hard nodules are like the bony prominences of the hand; 
indurated areas are like those of c ostochondral cartilage. In 
general, infl ammatory nodules are raised; cancerous ones 
are not. A p rostate c   ancer may be often obvious as a hard 
mass i f detected on D   RE. This mass may extend beyond the 
capsule of t he p rostate and fi x the organ to the pelvic wall.

In p atients with prostatic obstruction, it is important 
to evaluate for possible urinary retention, either acute or 
chronic. Patients with chronic retention can have massively 
enlarged bladders and still be relatively or entirely asymp-
tomatic. Approximately 400 m L of u rine must be present 
in the bladder before it can be palpated s uprapubically. A 
more sensitive method is percussion. The presence of a dull 
percussive note o ne-fi nger breadth above the s ymphysis is 
a reliable sign that t here is at least 100 m L of u rine in the 
bladder (B   oyarsky & G oldenberg, 1962).

The size of t he p rostate on palpation does not corre-
late with the degree of urethral obstruction. Estimation 
of p rostate size is not particularly useful diagnostically. 

 There is poor c orrelation between urologic 
symptoms and the presence of prostatic enlarge-
ment on rectal e xamination or by t ransrectal 
ultrasonography.

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Before beginning the examination, inform the 

patient that it is normal to feel a desire to urinate 
as t he p rostate is palpated.

 n The median sulcus is easily palpated, as are two 
lateral lobes. The seminal vesicles lie superior to 
t he p rostate and are not normally palpable.

 n The examiner can palpate only the posterior 
surface of t he p rostate; any anterior lesion will 
escape detection. This is an important limitation 
of the D   RE.
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mostly dissatisfi ed, unhappy and terrible.” “Delighted” is 
s cored as 6.

Diagnostic Criteria

The A  UA recommends a urinalysis and a P   SA for all m en 
being evaluated for L   UTS. A serum c reatinine (SCr) is also 
important to assess renal function status that may be altered 
by outlet obstruction or p rerenal disease. Other diagnos-
tics that may be useful in evaluation of B   PH include maxi-
mal urinary fl ow rate, p ost-void residual u rine volume, and 
u rine cytology. The A  UA does not recommend pressure 

However, p rostate size may infl uence the choice of therapy 
for B   PH.

In 2010, T  he A  merican Urological Association (A   UA) 
updated t he screening and evaluation g uideline of the 
A gency for H  ealth Care Policy and R esearch to evaluate 
m en with B  OO. A s even-question symptom index was 
developed by t he A   UA to evaluate the response to thera-
pies for B   PH (T able 67.1). The index is used in some set-
tings for making clinical d ecisions (M   cVary et al., 2011). 
The A   UA symptom index is a patient self-report of symp-
toms of L   UTS. The A   UA symptom index i s not statisti-
cally related to anatomic and physiologic variables, such 
as the peak urinary fl ow rate or the p  ost-void residual, 
which are thought to be associated with urinary obstruc-
tion. This tool when combined with a single quality of life 
question is known as the I  nternational P rostate Symptom 
Score (I   PSS). The quality of life question asks: “I f you were 
t o spend the rest of your life with your urinary condition 
just the way it is now, h ow would you feel about that?” 
The question is rated with a score of 0 through 6 using the 
descriptors: “delighted, pleased, mostly satisfi ed, mixed, 

 QUESTIONS  TO  BE  ANSWERED

   AUA  SYMPTOM  SCORE (  CIRCLE 1   NUMBER  ON  EACH  LINE)

 Not  at  All
  Less  Than 1 
  Time in 5

  Less  Than  Half 
 the  Time

  About  Half  
the  Time

  More  Than  
Half  the  Time

  Almost  
Always

1. Over the past month,  how often have 
you had a sensation of not emptying 
your bladder completely after you 
fi nished urinating?

0 1 2 3 4 5

2. Over the past month,  how often have 
you had to urinate again <2 hours 
after you fi nished urinating?

0 1 2 3 4 5

3. Over the past month,  how often have 
you found you stopped and started 
again several times when you urinated?

0 1 2 3 4 5

4. Over the past month,  how often have 
you found it diffi cult to postpone 
urination?

0 1 2 3 4 5

5. Over the past month,  how often have 
you had a weak urinary stream?

0 1 2 3 4 5

6. Over the past month,  how often have 
you had to push or strain to begin 
urination?

0 1 2 3 4 5

7. Over the past month,  how many 
times did you most typically get up to 
urinate from the time you went to bed 
at night until the time you got up in 
the morning?

0
(None)

1
(1 time)

2
(2 times)

3
(3 times)

4
(4 times)

5
(5 times or 

more)

TABLE 67.1 AUA Symptom Index

Sum of seven circled numbers (    AUA Symptom Score):    AUA score: mildly symptomatic (0–7 points); moderately symptomatic (8–19 points); and severely symptom-
atic (20–35 points).
AUA, The American Urological Association.
 Source:   Adapted from McVary et al.  (2010).  American Urological Association Guideline:  Management of   Benign Prostatic Hyperplasia (   BPH).

Clinical Pearls
 n H igh symptom scores are not diagnostic of 

prostatic obstruction but merely an indication 
of patient symptomatology. Patient’s symptoms 
should dictate proceeding with therapy regardless 
of presence of obstruction.
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Certain medications have been linked to reduction of 
P   SA levels including N   SAIDs, acetaminophen, statins, 
and thiazides but the clinical relevance is unknown. It is 
uncertain whether the reduction in P   SA refl ects an actual 
reduction in p rostate c   ancer risk or rather an effect on P   SA 
production that can potentially alter the screening charac-
teristics of P   SA measurement. Initiation of any of t hese med-
ications may affect P   SA velocity, and so should be taken 
into account when evaluating P   SA changes over time.

 n Use of P   SA as a screening tool for p rostate c   ancer 
dramatically changed diagnosis of B   PH and p rostate 
c  ancer. However, in 2011, a study demonstrated that 
mortality from p rostate c   ancer, in the past 20 years, 
did not differ signifi cantly between m en screened with 
P   SA from and those in a c ontrol group ( Sandblom 
et al., 2011). The U nited States Preventive Services 
Task Force (U   SPSTF) reported that 80% of m en with 
elevated serum P   SA levels have f alse-positive r esults 
and undergo prostatic biopsy (Moyer, 2012; USPTF, 
2012). Moreover, the U   SPTF suggested that for every 
1,000 m en screened, o ne m an will avoid p rostate c   an-
cer death. Thus, the U   SPTF recommended against P   SA 
screening in healthy m en. Yet, the U   SPSTF stressed 
that m en who want to get a P   SA test can d o so after 
a clinician explains the limitations and uncertainties.

The U  SPSTF recommendation is not a mandate and t he 
A   UA disagrees ( M akarov & Partin, 2006). The A  UA based 
their current recommendations on a systematic review sum-
marizing evidence of 300 studies that addressed four out-
comes: p rostate c   ancer i ncidence/mortality, quality of life, 
diagnostic accuracy, and harms of testing (C  arter et al., 
2013). The guideline considered patient values and prefer-
ences. The current recommendation suggests no screening 
of m en younger than 40 years, aged 40 through 54 years at 
average risk, older than 70 years of age, or any m an whose 
life expectancy is <10 to 15 years (C  arter et al., 2013). In 
m en aged 40 to 54 years at higher risk o f prostate c   ancer 
(e.g., positive family history or A   frican A merican race), 
d ecisions to screen should be individualized after deliberate 
considerations of the risks and benefi ts. Therefore, routine 
P   SA screening is reserved for m en aged 55 to 69 years every 
2 years. As compared to annual screening, A   UA expects that 
screening intervals of 2 years preserve the majority of the 
benefi ts and reduce overdiagnosis and false positives (C  arter 
et al., 2013). Clinicians screening m en aged 70 years or 
older should attempt to identify those who would benefi t 
from p rostate c   ancer t reatment and discontinue screening in 
older m en with a P   SA less than 3 ng/m  L. Men older than 70 
years with a P   SA below 3 ng/m L have a signifi cantly lower 
likelihood of being diagnosed with a lethal p rostate c   an-
cer during the remaining years of life ( C  arter et al., 2013; 
M  cVary et al., 2010).

D ecision making may be diffi cult for clinicians and 
p atients given the change in best practices in p rostate 
screening proposed by newer guidelines. Higher quality 
d ecision making occurs when the latest scientifi c evidence 
is balanced by p atients’ informed cultural values and beliefs 
associated with each option. Primary care clinicians can 

fl ow studies or u rethrocystoscopy in the routine evaluation 
of m en with B   PH.

P rostate-Specifi c Antigen

P  SA is a protease that functions to liquefy the ejaculate. 
It is produced throughout t he p rostate gland and, for 
practical purposes, is found nowhere else in the body. 
As t he p rostate hypertrophy increases with age, more 
P   SA is produced. P  SA levels tend to increase with age, 
so the normal range increases as m en grow older. Levels 
also increase in prostatitis, prostatic massage, p erineal 
trauma, after ejaculation with sexual activity for 48 to 72 
hours, and when t he p rostate is manipulated surgically or 
by cystoscopy. Levels may be falsely low and not refl ect 
the true presence of prostatic disease (e.g., c   ancer) in m en 
with h ypogonadism and obesity secondary to low circu-
lating testosterone (Parsons et al., 2006).

Diffi culty arises in distinguishing P   SA elevations from 
B   PH and those from p rostate c  ancer. This generally occurs 
with P   SA levels in the range of 4 to 10 ng/m  L. In m en with 
a normal p rostate, active P   SA is produced by secretory cells 
within t he p rostate and altered by proteolysis into inactive 
P   SA and free P  SA. Free P  SA circulates unbound in the serum. 
The percentage of free or unbound P   SA is lower in the serum 
of m en with p rostate c   ancer compared with those who have 
a normal p rostate or B   PH. Therefore, the ratio of free to total 
P   SA and c omplexed P  SA (c  PSA) can be utilized as a means of 
distinguishing between p rostate c   ancer and B   PH as a cause of 
an elevated P  SA. Although t here again is no consensus on the 
best threshold value for free P   SA, values above 25% reliably 
p redict the absence of clinically signifi cant p rostate c   ancer 
while a value below 10% is more commonly associated with 
p rostate c   ancer ( I  to et al., 2003; M  cVary et al., 2010).

The specifi city of the serum P   SA assay for p rostate c   ancer 
is lower in m en with obstructive symptoms than in asymp-
tomatic m en (McDonald et al., 2014). Therefore, interpreta-
tion of P   SA levels must be adjusted for age, race, and use of 
5-a lpha-r eductase inhibitors. Inhibitors of 5-a lpha-r eductase 
(i.e., fi  nasteride and d utasteride) reduce P   SA levels by 50%; 
therefore, normal P   SA reference must be halved to evaluate 
this population diagnostically. P  SA levels that suggest risks 
for c   ancer, adjusted for race and age, are as follows:

 n 40 to 49 y ears old—0 to 2.0 ng/m L (Blacks); 0 to 2.5 
(Whites)

 n 50 to 59 y ears old—0 to 4.0 ng/m L (Blacks); 0 to 3.5 
(Whites)

 n 60 to 69 y ears old—0 to 4.5 ng/m L (Blacks); 0 to 3.5 
(Whites)

 n 70 to 79 y ears old—0 to 5.5 ng/m L (Blacks); 0 to 3.5 
(Whites)  ( Carter et al., 2013).

   PSA levels above 10 ng/m L, are more specifi c for 
c  ancer.

 C L I N I C A L  W A R N I N G :!
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rates >15  mL/s rule in obstruction whereas rates <10  mL/s 
rule it out. An important caveat that improves use of fl ow 
rates clinically is to ensure that  prevoided bladder volume 
is >250  mL and that the voided volume is 150   mL. Men 
with    BPH have better surgical outcomes when maximal 
fl ow rates are <10  mL/s.

 POST-VOID RESIDUAL  URINE VOLUME

A normal  post-void residual volume for  men is <12  mL 
of residual  urine. Large  post-void volumes are pos-
sible indicators of    BPH, as well as infection or bladder 
 decompensation.

ULTRASONOGRAPHY

Ultrasound is indicated in  men with    LUTS with  high SCr 
or signs of infection to rule out bladder masses or nephroli-
thiasis. It is also useful in  presurgical evaluation of  men with 
   BPH when considering medical  treatment with a  5- alpha-
reductase inhibitor versus surgery. Total  prostate volume 
can also be measured by ultrasonography to assess disease 
progression.

support informed consent by reviewing probabilities of the 
outcomes of options (benefi ts/harms) and having p atients 
explicitly clarify their values regarding sexual function. 
Supporting patient involvement within a p atient-centered 
d ecision-making approach is associated with reduced p ro-
vider–patient confl ict and increased t reatment congruent 
with their wishes ( H  offman et al., 2010; S tacey et al., 2008; 
W  atson et al., 2006).

Two approaches are helpful in discriminating borderline 
P   SA values (4–10 ng/m L) in B   PH versus p rostate c   ancer, but 
neither has gained complete acceptance. The approaches 
are:

 n P  SA density: Determined by dividing t he P  SA level 
by the weight of t he p rostate as determined by ultra-
sound. This theoretically removes the increase in 
P   SA secondary to hypertrophy. Serum P  SA is then 
divided by p rostate volume to give a P  SA density, 
with higher P  SA density values (>0.15 ng/m L/cc) 
suggesting prostate cancer while lower values sug-
gest BPH.

 n   PSA velocity:   The   PSA is plotted over time to assess 
the rate of change.   PSA levels are expected to increase 
with age, but a change in the velocity of the increase is 
thought to signal malignant prostatic disease. A   PSA 
velocity cutoff of 0.75 ng/ mL per year suggests  pros-
tate    cancer from those with either    BPH or no  prostate 
disease with a specifi city of 90% to 100% (  Carter et 
al., 2013).

Maximal Urinary Flow Rate

Maximal urinary fl ow rates are determined by urodynamic 
studies.  Urodynamics includes a variety of techniques, 
ranging from the simple to the sophisticated.  Urofl owmetry 
is a simple test commonly used for evaluating symptoms 
of urinary obstruction. It is the urologic equivalent of the 
pulmonary  fl ow–volume curve. The patient urinates into 
a special measuring device that produces a curve of fl ow 
versus time. The curve permits normal outfl ow to be distin-
guished from the decreased pattern characteristic of pros-
tatic obstruction and the plateau characteristic of bladder 
neck obstruction. Unfortunately,  there are limitations to 
 urofl owmetry. Decreased fl ow is not diagnostic as it can be 
caused by bladder  decompensation or a lazy detrusor with-
out prostatic obstruction. Normal fl ow can occur despite 
obstruction  if the detrusor is hypertrophied. Maximum 

Treatment Options,  Expected Outcomes, 
and  Comprehensive  Management

Primary care  referral to   urology is indicated after initial 
evaluation  if the digital  rectal examination clinically sug-
gests  prostate   cancer. Other indications for  referral include 
hematuria, abnormal    prostate-specifi c antigen (   PSA) lev-
els, recurrent urinary tract infection, palpable bladder 
mass, urethral stricture, and/or a neurological disease. 
Patients who  do not meet the criteria for urologic  refer-
ral can be managed in  one of several ways. The choice 
is largely dictated by patient preference. Treatment  deci-
sions are reached in a shared  decision-making process 
between the clinician and patient. Table 67.3 reviews 
the algorithm for  treatment of  moderate  to  severe 
   BPH.

Clinical Pearls
 n    AUA recommends screening in asymptomatic  men 

for  prostate    cancer 55 to 69 years of age utilizing 
a  risk–benefi t ratio. The risks of harm associated 
with overdiagnosis and surgical complications 
should be considered before screening other 
populations aged 40 to 54 years.

Clinical Pearls
n    AUA recommends screening in asymptomatic  men 

for  prostate    cancer 55 to 69 years of age utilizing 
a  risk–benefi t ratio. The risks of harm associated 
with overdiagnosis and surgical complications 
should be considered before screening other 
populations aged 40 to 54 years.

Clinical Pearls
 n    AUA recommends screening in asymptomatic  men 

for  prostate    cancer 55 to 69 years of age utilizing 
a  risk–benefi t ratio. The risks of harm associated 
with overdiagnosis and surgical complications 
should be considered before screening other 
populations aged 40 to 54 years.

Clinical Pearls
 n  The routine measurement of SCr levels  is not indi-

cated in the initial evaluation of  men with    LUTS 
secondary to    BPH. Yet, an elevated  creatinine level 
is associated with higher mortality and complica-
tion rate after  prostate surgery.

 Urine cytology should be performed on  men with a 
smoking history and obstructive symptoms as blad-
der    cancer risk increases in this population.

 C L I N I C A L  W A R N I N G :!
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of th ese side effects, it is often suggested that th ese agents 
be taken at night and titrated up from very low dosages. 
These agents may not help reduce bladder pressure. Th e sec-
ond-generation al  pha-1-adrenergic blockers (e.g., al fuzosin, 
do xazosin, and si lodosin) are more selective al  pha-blockers 
than pr azosin and have less hypotensive effects. Other side 
effects include nasal congestion and retrograde ejaculation 
(particularly with si lodosin).

Men who are planning cataract surgery are urged to 
withhold in itiation of alpha-1- adrenergic blockers until 
after surgery. Alpha-1- adrenergic blockers cause ir is dilator 
smooth muscle inhibition that may result in posterior cap-
sule rupture with vitreous loss and po stoperative intraocular 
pressure increase. This syndrome has been named in tra-
operative fl oppy ir is syndrome (IF   IS;  Ch ang & Ca mpbell, 
2005). IF  IS occurs substantially with ta msulosin and to a 
lower extent with older generic al pha-1-adrenergic blockers 
(e.g., te razosin and do xazosin).

  Watchful  Waiting

Watchful waiting refers to active surveillance by the patient 
and clinician. It is the preferred  treatment for  men with 
mild symptoms defi ned by an    AUA score <8. It may also 
be useful in  men with  moderate to severe symptoms (   AUA 
score ≥8) without complications of renal insuffi ciency, uri-
nary retention, or recurrent infection. Watchful waiting 
may also be the patient’s tr eatment choice with hi gh AU   A 
scores as the level of symptom distress that individual 
pa tients tolerate is highly variable. During wa tchful wait-
ing, symptom distress may be reduced with simple mea-
sures such as avoiding decongestants or antihistamines, 
decreasing fl uid intake at bedtime, and decreasing caffeine 
and alcohol intake.

  TERAZOSIN  STANDARD ( APPROPRIATE  FOR  MOST   PATIENTS)

Days 1–3
Days 4–14
Weeks 2–6
Week 7 and thereafter

1 mg
2 mg
5 mg
10 mg

 TERAZOSIN RAPID

Days 1–3
Days 4–14
Weeks 2–3
Week 4 and thereafter

1 mg
2 mg
5 mg
10 mg

  DOXAZOSIN (  IMMEDIATE  RELEASE)

Days 1–3
Days 4–14
Weeks 2–6
Week 7 and thereafter

1 mg
2 mg
4 mg
8 mg

  DOXAZOSIN (  EXTENDED-RELEASE PREPARATION  ONLY)

Days 1–21
Week 4 and thereafter

4 mg
8 mg

TABLE 67.2
I nitiation of T erazosin a  nd 
Doxazosin Therapy

Medical Therapy

There are four approaches to the medical therapy of BP   H.

 n Al pha-adrenergic blockade relaxes the smooth mus-
cle of the pr ostate.

 n An tiandrogen therapy deprives th e pr ostate of a 
gr owth-enhancing factor.

 n Co  mbination therapy combines alpha blockade with 
an an tiandrogen.

 n Anticholinergic therapy.

SELECTIVE AL PHA-1 BLOCKADE

The smooth muscles of th e pr ostate and urinary sphincter 
respond to al pha-adrenergic stimulation; this is why nasal 
decongestants have been known to precipitate urinary 
retention. Selective al  pha-1-adrenergic blockers cause relax-
ation of this smooth muscle and can relieve the symptoms 
of obstruction.

First-line tr eatment of BP   H is use of selective alpha-1 
blockers. In clinical practice, the fi ve selective al  pha-block-
ers used ar eterazosin, ta msulosin, al fuzosin, do xazosin, 
and si lodosin. They are all lo ng acting and can be given 
once daily. Pr azosin was the fi rst selective al  pha-1-adren-
ergic blockers marketed. It is no longer recommended fi  rst 
line but remains a less costly generic alternative. Pr azosin 
is usually given twice a day and requires dosage titration. 
Terazosin and do xazosin also require dosage titration. 
Table 67.2 presents on e method of initiating te razosin and 
do xazosin therapy.

This class of medications contains all antihyperten-
sive medications and may be the ideal agents in an elderly 
patient with hypertension. Unfortunately, their hypoten-
sive action is also the so  urce of their side effects, including 
orthostatic hypotension, headache, and dizziness. Because 

5-Al pha-Re ductase Inhibitors

These drugs act by reducing the size of th e pr ostate gland. 
5- Al pha-re ductase inhibitors (5-   ARIs) inhibit 5- AR, the 
enzyme that produces DH   T from testosterone. DH  T appears 

Wa tchful waiting is  not considered appropriate in 
me n with large po  st-void residuals.

 C L I N I C A L  W A R N I N G :!

D o not initiate al pha-1-adrenergic blockers in me n 
planning cataract surgery due to the risk of IFIS.
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with tamsulosin. Although not specifically approved for 
the use of BPH, research has demonstrated that the com-
bination of tamsulosin and tolterodineor solifenacin sig-
nificantly improved BPH symptoms compared to placebo 
and monotherapy with either agent (Carter et al., 2013; 
Yamaguchi et al., 2011).

Referral Points and Clinical Warnings

Referral to a urologist is appropriate in several situations. 
Acute retention mandates urgent consultation. Stones, 
recurrent infections, and persistent or painless hematuria 
should all be given prompt urologic evaluation. Patients 
with refractory and troublesome symptoms should also be 
referred to a urologist.

Surgical Therapy

Table 67.3 details the surgical interventions available for 
men with BPH. They range from open prostatectomy, trans-
urethral to minimally invasive laser therapy procedures.

to be the agent responsible for prostatic hyperplasia at the 
subcellular level. 5-ARIs are indicated to prevent symptom 
progression of BPH and to reduce the risk of urinary reten-
tion after future prostate related surgery. They provide an 
antiandrogenic effect without inducing chemical castration. 
There are two drugs marketed for BPH; dutasteride and 
finasteride.

Finasteride was marketed first. Finasteride inhibits 
only the 5-AR type II isoenzyme, while dutasteride inhib-
its both types I and II. This difference in activity reduces 
serum levels of dihydroxytestosterone (DHT) by approxi-
mately 70% with finasteride and 95% with dutasteride. 
Side effects of this class of drugs includes decreased libido, 
gynecomastia, erectile dysfunction, and ejaculatory distur-
bances. Treatment for 6 to 12 months is generally needed 
before prostate size is sufficiently reduced to improve 
symptoms.

Combination Therapy

Short-term efficacy was not initially demonstrated in large 
clinical trials of finasteride with either terazosin or doxazo-
sin (Kirby et al., 2003; Lepor et al., 1996). However, long-
term efficacy has been demonstrated in the past decade. In 
clinical studies, combination therapy proved equal to alpha-
blocker therapy in efficacy and safety, but superior to 5-ARI 
therapy alone (Kaplan et al., 2008). The Medical Therapy 
of Prostate Symptoms supported the use of combination 
therapy for long-term treatment as superior to both alpha-1 
blockers and 5-ARI therapy (Carter et al., 2013; Kaplan et 
al., 2008). Combination therapy reduced the risk of clini-
cal progression of BPH by 66%, significantly greater than 
with either drug alone (Kaplan et al., 2008). Analysis of 
the number needed to treat to prevent one instance of over-
all BPH progression was 8.4 for combination therapy, 13.7 
for doxazosin, and 15.0 for finasteride (Tacklind, Fink, 
Macdonald, Rutks, & Wilt, 2010). Adverse effects with 
combination therapy and monotherapy are similar with 
the exception of abnormal ejaculation, peripheral edema, 
and dyspnea, which were more common with combination 
therapy.

Anticholinergic Agents

Anticholinergic agents block muscarinic bladder receptors 
M2 and M3. While M2 receptors are mainly within the 
bladder, the M3 receptors are primarily responsible for 
bladder contraction. Blocking these muscarinic receptors 
results in a reduction in smooth muscle tone and theoreti-
cally an amelioration of excess muscle contraction. These 
drugs are therefore helpful in treating overactive blad-
der symptoms in men and women. In men with BPH and 
bladder dysfunction, these drugs may be helpful adjuvant 
therapy. Men with high post-void residuals should not be 
treated with anticholinergics as they cause urinary reten-
tion. Currently tolterodine and solifenacin have demon-
strated efficacy in clinical trials when used as an adjuvant BPH, benign prostatic hyperplasia.

 n Watchful waiting
 n Medical therapies

 l Alpha-blockers
 – Alfuzosin 10 mg QD (no titration required)
 – Doxazosin (see text for titration schedule)
 – Tamsulosin 0.4 mg QD (1st 2 weeks) titrate 0.8 mg QD
 – Terazosin (see text for titration schedule)
 – Silodosin 8 mg QD (no titration required)

 l 5-Alpha-reductase-inhibitors (5-ARIs)
 – Dutasteride 0.5 mg PO QD
 – Finasteride 5 mg PO QD

 l Combination therapy
 – Alpha-blocker and 5-alpha-reductase inhibitor
 – Alpha-blocker and anticholinergics

 l Anticholinergic agents
 – Tolterodine 4 mg PO QD (long-acting formulation)
 – Solifenacin 5 mg PO QD

 n Surgical therapies
 l Minimally invasive therapy

 – Transurethral needle ablation (TUNA)
 – Microwave thermotherapy (TUMT/TRMT)

 l Invasive therapy
 l Open prostatectomy
 l  Transurethral holmium laser ablation of the prostate 
(HoLAP)

 l  Transurethral holmium laser enucleation of the prostate 
(HoLEP)

 l Holmium laser resection of the prostate (HoLRP)
 l Photoselective vaporization of the prostate (PVP)
 l Transurethral incision of the prostate (TUIP)
 l Transurethral vaporization of the prostate (TUVP)
 l Transurethral resection of the prostate (TURP)

TABLE 67.3 Treatment of Moderate to Severe BPH
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VAPORIZATION OF THE  PRO  STAT E

Vaporization can be performed either photose lectively via 
laser therapy (PVP) or    through transurethral approach 
(TUVP).    TUVP is   an adaptation of an older laser vapor-
ization technique. Compared to TURP, T   UVP im   proves 
urinary fl ow rates and quality of life scores (Carter   et al., 
2013). However, the rates of postope rative dysuria and 
urinary retention, as well as the need for catheterization, 
appear to be higher. TUVP an  d PVP rem   ain good options 
for patient s who are anticoa gulated or who cannot toler-
ate general anesthesia. Reopera tion rates were higher with 
TUVP an  d PVP tha   n with TURP.

T   RANSURETHRAL RESECTION OF THE  PRO  STAT E

When surgery is chosen for BPH, TU   RP is    used in most 
cases. It produces immediate and dramatic reductions in 
obstructive symptoms and is considered the gold standard 
against which other BPH the   rapies are assessed.

TURP in   volves the surgical removal of the pro state’s 
inner portion via an endoscopic approach through the 
urethra, with no external skin incision. Historically, this 
procedure was the most common active treatme nt for symp-
tomatic BPH but    potential morbidities, desire to shorten 
catheter dwell time and pressure to reduce hospital length 
of stay have fostered the development of the alternative pro-
cedures discussed in this section.

The morbidities of TURP ne   ed to be explained care-
fully to patient s. These morbidities in part refl ect the patient 
population who undergo the procedure—elderly men who  
often have comorbid conditions. The risks of TURP in   clude 
TURP sy   ndrome (dilutio nal hyponatremia after irrigation), 
urinary retention, postope rative sepsis, hemorrhage, myo-
cardial infarction, stroke, incontinence, erectile dysfunc-
tion, retrograde ejaculation, and the need for retreatment. 
TURP sy  ndrome is a potentially lethal hyponat remia and 
may clinically present with nausea, vomiting, abdominal 
pain, confusion, seizures, and coma.

Surgical safety appears to have improved most of these 
c omplications over time. A comparison of surgical outcomes 
in the period from 2000 to 2005 with those from 1979 to 
1994 found lower rates of urinary tract infection (1.7% vs. 
8.2%), urinary retention (3% vs. 9%), and TURP sy   ndrome 
(0% vs. 1.1%; Rassw ei  ler, Teber, Kuntz, & Hofmann, 
2006). In addition, postope rative prostatic bleeding can be 
managed effectively with the use of fi na steride.

Minimally Invasive Surgical Therapy

TRANSURETHRAL RADIOFREQUENCY NEEDLE ABLATION

Transurethral radiofrequency needle ablation (TU  NA) of th e 
pr ostate utilizes a cy  stoscope-like device that emits radiofre-
quency energy suffi cient to heat th e pr ostate to a temperature 
exceeding that necessary to cause prostatic tissue necrosis. Th e 
concept is to heat the transition zone of th e pr ostate while spar-
ing the urethral mucosa, thus preserving the mucosa, reducing 
pain, and improving patient tolerance. Over time, the necrotic 
tissue will be absorbed thereby reducing prostatic volume. 
TU NA is a good procedure for me n with signifi cant comor-
bid disease with mo derate BP   H. However, it is less effi cacious 
than TU   RP and should not be used in pa tients with urinary 
retention or compromised renal function caused by obstructive 
ur opathy.

TR   ANSURETHRALLY MICROWAVE THERMOTHERAPY/
TR  ANSRECTAL MICROWAVE THERMOTHERAPY

Microwave thermotherapy has evolved through several 
different iterations over the past 15 years. Microwave 
thermotherapy relieves symptoms of BP   H by inducing hypo-
thermia tr ansurethrally (TU   MT) or tr ansrectally (TR   MT). 
Microwave techniques vary with the degree of heating from 
thermotherapy to th ermoablation. Thermotherapy refers to 
heating prostatic tissue to temperatures higher than 45 °C 
(113 °F), while ther moablation refers to heating to higher 
temperatures ranging from 60°C  to 75°C  (140–167°F) . 
Microwave thermotherapy improves urinary fl ow rates but 
retreatment with more invasive surgical intervention is usu-
ally necessary.

Invasive Surgical Intervention

Prostatectomy can be accomplished transur ethrally, supra-
pu bically, or perinea lly. When surgery is chosen for BPH, 
tr   ansurethral resection of the pro stat e (TURP) i   s used in 
most cases.

LASER PROSTATECTOMY

Laser prostac tomy has evolved from coagulation to enucle-
a tion, ablation, or resection with the holmium laser (hol-
mium laser enuclea tion of the pro stat e [HoLEP];    holmium 
laser ablation of the pro stat e [HoLAP];    holmium laser 
resection of the pro stat e [HoLRP])   . Laser prostatectomy 
is not as effi cacious as transurethral resection prostatec-
tomy (TURP) a   nd requires more reoperations. TURPs a lso 
required less operating room time but resulted in more 
blood loss, longer catheterization times, and longer hospi-
tal stays. Laser-t reated subjects in contrast were less likely 
to require transfusions (<1% vs. 7%) or develop strictures 
(4% vs. 8%), and their hospitalizations were 1 to 2 days 
shorter. Therefore, laser prostatectomy may have a role 
in subjects with severe anemia or who require bloodless 
surgical interventions for cultural reasons (i.e., Jehovah 
Witnesses).

Prostat e cancer    is identifi ed incidentally in about 
5% of patient s undergoing TURP. T   ransre ctal 
ultraso und-guided biopsy of the pro stat e should 
be performed 3 months after the TURP to    rule out 
malignancy in patient s at high ri  sk for prostat e 
cancer    (e.g., family history, African    America n, or 
PSA above 1   0).
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spread. Prostate cancer    survival is multifactorial and especially 
determined by the extent of tumor at the time of diagnosis. 
The 5-year  relative survival among men wit h localized pros-
tat e cancer    or with regional spread is 99.2% compared with 
31.9% among those diagnosed with distant metastases (Carter  
 et al., 2013; Howlade  r et al., 2013). 

Ep idemi ology

Adenocarcinoma accounts for 95% of malignancies of the 
prostat e. The remaining 5% of prostat e cancers include 
transitional cell carcinoma, carcino sarcoma, basal cell 
carcinoma, lymphomas, or stromal sarcoma. Transitional 
carcinoma (a.k.a. urothel ial carcinoma) is usually due 
to direct extension of bladder carcinoma into the pros-
tatic urethra or prostatic ducts. Transitional carcinoma 
accounts for 1% to 4% of prostat e cancer.   The remain-
ing histologic types of prostat e cancer    are exceedingly 
rare.

Seventy percent of prostat e cancer    is diagnosed in 
men old er than 65 years. The inciden ce of prostat e can-
cer    in African    America n men is  more than twice the 
inciden ce identifi ed in Caucasi an men (22 8.5/100,000 
vs. 144.9/100,000). Mortality is also higher in African    
America n men whe re death rates are 50.9/100,000 versus 
21.2/100,000 in their Caucasi an counterparts (Howlad e  r 
et al., 2013). In addition to race, age above 80 years, fam-
ily history of prostat e cancer,    smoking, alcohol, vitamin   
E supplementation, folic acid supplementation, and diets 
high in  dairy foods have been associated with higher risk 
of prostat e cancer    (Dennis  & Hayers, 2013; Figueir   edo et 
al., 2009; Hickey,   Do, & Green, 2013; Klein et al., 2011). 
Use of fi naste ride and dutaste ride has demonstrated a 
lower risk of developing adenocarcinoma but it remains 
unclear whether morbidity and mortality are improved 
(Andriol   e et al., 2010).

  BRCA Testing

A family history of  prostate    cancer increases the risk of 
   cancer development. Studies have supported that  men 
with a    BRCA2 mutation have between a fi ve- and  ninefold 
increased risk of  prostate    cancer by age 65 years  (  Alanee, 
Glogowski, Schrader, Eastham, & Offi t, 2013). The risk 
of  prostate    cancer in  men with a    BRCA1 mutation also 
possibly appears to be elevated by about threefold  (  Mitra 
et al., 2011). Prostate    cancer in    BRCA1 and    BRCA2 car-
riers, especially those of  men with mothers with breast 
   cancer is more aggressive and has poorer survival out-
comes relative to the general population  (  Levy- Lahad & 
Friedman, 2007;   Thorne et al., 2011). Future guidelines 
may support    BRCA testing in  men at  high risk  of prostate 
  cancer. Presently, primary care clinicians need to be aware 
that positive    BRCA testing in women for breast    cancer 
has implications of increased risk of  prostate    cancer in 
their sons.

TRANSURETHRAL INCISION OF THE  PRO  STAT E

Transur ethral incision of the pro stat e (TIP) re  fers to a 
procedure in which a longitudinal incision is made in the 
pro stat e gland widening the bladder neck and prostatic 
urethra without removal of any prostat e tissue. TIP is  an 
alternative to TURP th   at is particularly appropriate for 
men wit h small prostates. It involves making an incision 
from the bladder neck to the verumon tanum. In properly 
selected patient s, it is as effective as TURP an   d is asso-
ciated with fewer side effects, including less retrograde 
ejaculation.

OPEN PROSTAC TEOMY

Open prostatectomy is not a mainstay of surgical interven-
tions for BPH and    occurs in <5% of cases.

Teaching and Self-Ca  re

The primary care provider and the patient must work 
together collaboratively to ensure that the patient makes a 
fully informed decision regarding treatme nt. Patients should 
understand that the symptoms of BPH wax    and wane with 
time. There are several simple measures that can be useful to 
ameliorate them. Patients can keep a log of when and how 
muc h they urinate; this is called a frequen cy–volume log. 
The data derived from the log can help them to adjust their 
fl uid intake to avoid troublesome nocturi a. A bedside urinal 
can ease the logistical problems associated with nocturi a. 
Kegel e xercises and bladder training may also be helpful. If 
caffeine and alcohol are problems, intake should be mini-
mized or avoided entirely.

 n PROSTAT E CANCER

   Prostate cancer    is the most common type of cancer    in men 
and  the sec ond leading cause of male cancer    death accounting 
for 14.4% of all new cancer    cases in the United   States (ACS, 
2 0  14). In 2014, approximately 233,000 America n men wil l be 
diagnosed with prostat e cancer    and 29,500 will die because 
of it (Seigel,    Ma, Zou, & Jemal, 2014). There is an estimated 
2.6 million America n men cur rently living with prostat e cancer 
   (Seigel    et al., 2014). Diagnosis of prostat e cancer    has increased 
in large part secondary to PSA scr   eening with 93% of pros-
tat e cancer    cases by stage f ound localized or with regional 

Referral to a urologist is appropriate in several situ-
ations. Acute retention mandates urgent consulta-
tion. Stones, recurrent infections, and persistent 
hematuria should all be given prompt urologic eval-
uation. Patients with refractory and troublesome 
symptoms should also be referred to a urologist.
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cause local pain, hematuria, and hematos permia. Hematuria 
and hematos permia are uncommon presentations of pros-
tat e cancer    but their presence in older men sho uld prompt 
the primary care clinician to consider prostat e cancer    within 
their differential diagnosis.

Prognostic Variables: Staging , 
Grading , and Siz e

Prostate carcinoma is staged by a system developed jointly 
by the America   n Joint Committee on Cancer    (AJCC) 
a   nd the Interna tional Union for Cancer     Control  (IUCC). 
   Prostat e tumors are classifi ed utilizing a system that com-
bines a tumor,  node, metastasis (TNM) st   aging  (e.g., the 
extent of the primary tumor [T], lymph node [N] involve-
ment, and presence or absence of distant metastases [M]) 
with the Gleason  score of the primary tumor and the 
serum PSA lev   el (Sobin, 2009). A stratifi cation of prostat e 
cancer    recurrence is then created. The Gleason grading  
system is based solely upon the histology of the pro stat e 
cancer    cells from biopsy and closely correlates with clini-
cal behavior. A higher score indicates a greater likelihood 
of having metastatic disease, as well as a worse outcome 
after treatme nt of localized disease. Gleason scores of 2, 
3, and 4 are typically considered low-gra de cancers; scores 
of 5, 6, or 7 represent moderately differentiated cancers; 
and scores of 8, 9, or 10 represent poorly differentiated or 
high-gr  ade cancers.

Treatment Options, Expecte d Outcomes, 
and Compreh ensive Managem ent

In 1941, surgical castration was shown to improve out-
comes for prostat e cancer.   Since 1971 and the discovery 
of gonadotropin-releasing hormones, survival rates have 
improved for men in  the absence of orchiectomy. Current 
managem ent of prostat e cancer,    even in clinically local-
ized disease, has become more and more complex and is 
best managed by an interdisciplinary team approach led 
by urology   and oncology. Several options exist for patient s 
with prostat e cancer.   The treatme nt choice will depend on 
staging  and grading  of the tumor. Primary care clinicians 
are important resources for patient s navigating through 
their many therapeutic options. Standard approaches to 
the managem ent of most men wit h localized prostat e can-
cer    include active surveillance, radical prostatectomy, and 
radiation therapy.

The Nationa l Comprehensive Care Network (NCCN) 
u   pdates guidelines for prostat e cancer    regularly. For the 
purposes of a discussion of treatme nt approaches, one 
str ategy of risk stratifi cation is to divide patient s into low-
ris k, interme diate-risk, high-ri sk, and metastatic. Low-risk 
prostat e cancer    has limited disease in one lob e of the pro s-
tat e with no abnormal fi ndings on imaging  or DRE, a    PSA 
<10    ng/mL, and  a Gleason  score ≤6. An intermed iate-risk 
prostate  cancer i   nvolves more than 50% of a prostate  lobe 
or bilateral lobes without extracap sular or seminal vesical 

  PSA Screening

As aforementioned, the    USPTF does not recommend 
screening for  prostate      cancer with a    PSA, because  there is 
considerable evidence screening has limited benefi t, or even 
worse, that the harms of unnecessary biopsies outweigh the 
benefi t. In addition to  the    PSA having limited benefi t for 
screening, it also cannot differentiate between aggressive 
and  nonaggressive  prostate cancers.   PSA is useful in pre-
dicting future risk of  prostate    cancer; however, the inter-
pretation of   PSA levels should always take into account 
the presence of infection, age, and use of  5-ARIs . In June 
2012, the  Food and  Drug Administration (FDA) approved 
 the    Prostate  Health Index (  PHI) to improve risk assessment 
of slow growing   prostate cancers and reduce the number 
of biopsies performed.  PHI was developed as a combina-
tion of    PSA, free    PSA, and a    PSA precursor form called -2 
  proPSA to calculate the probability of  prostate    cancer prior 
to biopsy  ( Nichol et al., 2012).  Research is now focused 
on newer markers (e.g.,   PCA 3) to  predict prostatic malig-
nancy prior to biopsy  ( Ferro et al., 2012; Perdonà et al., 
2013). Research is presently inconclusive but these m arkers 
remain a hopeful area of scientifi c exploration to reduce 
unwarranted prostat e biopsy.

Diagnostic Criteria

Prostate cancer    is usually asymptomatic and diagnosed as 
a result of an elevated PSA tes   t. Eighty percent of men cur-
 rently diagnosed with prostat e cancer    undergo a biopsy 
because of a suspicious serum PSA. Ho  wever, digital rec-
tal examina tion by a clinician retains an important role for 
early detection as 20% of cases have a prostat e nodule that 
prompts the biopsy. Biopsy is performed via a transre ctal 
approach usually guided by ultrasound; however, an MRI-
tar  geted biopsy may improve diagnosis. MRI-targeted biop-
sies have utility in patient s with rising PSA lev   els and several 
negative biopsies, and those men wit h prostat e cancer    who 
will be managed with active surveillance. In comparison 
with digital rectal  examina tion and ultrasound, MRI dem-
  onstrates higher accuracy for the assessment of bilobar  
prostatic disease.

Symptoms generally occur in the context of metastasis. 
Metastatic prostat e cancer    presents as bony pain or neuro-
logic compromise. Bone scans and PET sca  ns are usually 
unnecessary to assess metastasis in asymptomatic patient s 
with serum PSA lev   el <20 ng/mL or i n the presence of well-
di fferentiated tumors. Local extension can cause either uri-
nary obstruction or erectile dysfunction. Prostate cancer    can 

Referra l to a urologist for a prostat e biopsy is nec-
e ssary to establish the diagnosis. A negative initial 
biopsy does not exclude prostat e cancer    in the face 
of rising PSA lev   els.
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high-risk   prostate c ancer as    comparable to radical pros-
tatectomy (McDougal  e t al., 2011). The choice between 
each treatment  modality is based on a fully informed 
patient consenting after a thorough risk and benefi t dis-
cussion. In general, radiation therapy confers less risk 
for patients w ith coagulopathies, severe anemia, and car-
diovascular disease. Radiation therapy can be delivered 
by external beam or through the use of permenant  pros-
tate s eed implants (brachytherapy). The 7-year relapse 
rate is 70% with either method and improves to 80% 
to 90% when the methods are combined. Radiation 
therapy is generally combined with androgen d epri-
vation therapy (ADT) use f  or 2 to 3 years after initial 
treatment  to improve long-term  mortality. Morbidity 
with the use of radiation therapy is low; however, side 
effects include fatigue, erectile dysfunction, hemorrhagic 
radiation cystitis or proctitis,  hematuria, dysuria, urinary 
frequency, and acute gastrointestinal toxicity (diarrhea, 
rectal urgency, and hematochez ia). In general, radiation 
therapy achieves similar cure rates as prostatectomy but 
biochemical failure can result with inadequate total dose 
and treatment  delays.

Radical Prostatectomy

Radical prostatectomy is offered to patients w ith localized 
disease with the intent of curing their cancer. It   is the gold 
standard of treatment  supported by randomized control tr ial 
to reduce progression to metastasis and death (McDougal e  t 
al., 2011). A number of immediate postoperat ive complica-
tions may occur, including bleeding, rectal damage, deep 
venous thrombosis or pulmonary embolus, and infection. 
Radical prostatectomy is combined with pelvic lymph node 
dissection for men with i ntermedia te-risk disease with nodal 
involvement >2%. TURP is oc  casionally used in patients 
w ith advanced disease as symptomatic therapy for urethral 
obstruction. Incontinence (either total or stress) and erec-
tile dysfunction are the major long-term  complications of 
prostatectomy. In patients w ithout medical contraindica-
tions on demand, dosing of phosphodie sterase inhibitors 
can successfully aid in the recovery of sexual function after 
prostatectomy.

Radical prostatectomy provides b etter long-term 
 overall survival than active surveillance or radiation ther-
apy (Hoffman e t   al., 2013; Smith, 201 3). In low- and 
intermedia te-risk patients,  98% of patients’  PSA levels    
become undetectable after radical prostatectomy and 
remain so >10 years minimizing the need for further ther-
apy. After radical prostatectomy, unlike radiotherapy, 
any rise in the PSA le vel    signals recurrent cancer tha   t can 
be treated safely and effectively with the use of low-dose 
r adiotherapy.

Cryotherap y Ablation

Cryotherap y involves the ablation of prostate t issue by local 
induction of extremely cold temperatures. Cryotherap y 

 involvement. PSA leve  ls are 10 to 20 ng/mL with  a biopsy 
Gleason  score of 7 in intermediate disease. Intermed iate-risk 
prostate  cancer h   as a 50% 5-year-free survival rate. High-
risk prostate  cancer h   as extensive disease with extracap-
 sular extravasation, abnormal DRE, PSA    >20    ng/mL, or a  
Gleason  score >8. High-ris k patients  have a 33% 5-year-
free survival rate. Patients with lymph node involvement 
or disseminated metastatic disease,  regardless of the extent 
of the primary tumor, are classifi ed as Stage IV   metas tatic 
prostate  disease.

Active Surveillance

The clinical course of newly diagnosed prostate  cancer c   an-
not be predicted with certainty; however, prostate  tumors 
are slowly progressive with doubling times taking 2 to 4 
years. Thirty percent of American  men who  undergo radi-
cal prostatectomy have postsurgical low-grad e patholog y 
consistent with a cancer t   hat posed no immediate threat to 
health a nd life (Klotz, 2  005). To avoid overtrea ting men 
with  prostate  cancer,    an appropriate strategy is to delay 
curative prostatectomy until the natural history posed by 
the cancer c   an be determined.

Watchful waiting implies no active treatmen t until a 
patient demonstrates symptomatic disease progression. In 
treatmen t of prostate  cancer,    watchful  waiting is a pal-
liative approach for men with  diminished life expectancy 
<15 years. In contrast, active surveillance is an individu-
alized treatmen t plan that delays surgical intervention. 
Prostate biopsies and PSA test   ing are repeated to monitor 
the progression of the disease. Research supports active 
surveillance for low-risk  and intermed iate-risk prostate  
cancer i   n men olde r than 70 years for at least a 10- to 
15-year  time frame (Dall’Era    et al., 2012; Klotz et   al., 
2010). Other suitable characteristics for active surveil-
lance include Gleason s core ≤6, three or fewer biopsies 
involved with cancer, <5   0% of each biopsy involved with 
cancer, an   d a PSA <10 ng   /mL (McDoug al e  t al., 2011). 
Active surveillance is an early option usually followed by 
defi nitive later therapy.

Radiation Therapy

Radiotherapy of the prosta te i s used with curative intent 
in localized disease and post-prost atectomy or with pal-
liative intent in metastatic disease. Evidence supports the 
use of radiation therapy for men with i ntermediate or 

Clinical Pearls
 n O ne of  the most important prognostic factors of 

prostate  cancer i   s the Gleason  score regardless 
of the patholog y site (e.g., needle biopsy, trans-
urethral resection, or radical prostatectomy; Ellis,  
P artin, Han, & Epstein, 2013).
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approved for metastatic disease are androgen synthesis 
inhibitors (egabirater one acetate) that are used in combi-
nation with steroids. Side effects of ADT can si  gnifi cantly 
decrease quality of life and include:

 n Loss of lean body mass, increased body fat, decreased 
muscle strength

 n Loss of libido, erectile dysfunction
 n Loss of bone mineral density, osteoporosis
 n Hot fl ashes, vasomotor instability
 n Malaise, fatigue, behavioral disturbances
 n Loss of body hair, gynecomast ia, decreased penile 
and/or testicular size

 n Neurologic, cardiovascular, and metabolic abnormalities.

Chemotherapy

Cytotoxic agents have a role in metastatic and castrate-
r esistant prostate c ancer. Fi  rst-line  chemotherapeutics 
are in the class of taxanes (e gdocetaxe l and cabazitaxe l). 
Advanced prostate c ancer has    also been treated with 
second-line cytotoxic a gents that include antracycli nes 
(egmitoxant rone) and estradiol alkylating agents (egestra-
mus tine). They can provide additional symptomatic relief 
to patients w ith advanced symptomatic disease, but they do 
not aff ect survival. These treatments are administered by 
oncologists. Median survival is approximately 36 months 
in patients w ith advanced prostate c ancer. Bo  ne marrow 
suppression as with all cytotoxic agents is the most com-
mon side effect.

Treatment of Castration   Resistant 
Prostate C ancer

Pat   ients w ho are managed with ADT and ha  ve disease pro-
gression (e.g., increase in serum PSA, new c   linical metas-
tases, progression of existing metastases) are considered 
to have castrate r esistant disease. The mainstay of treat-
ment  for castration   resistant prostate c ancer is    chemo-
therapy with prednisone and cabazitaxe l or docetaxel. An 
improved understanding of androgenic blockade has led 
to the development of abirateron e and enzalutami de, both 
of which have signifi cantly improved overall survival com-
pared with placebo in previously treated with docetaxel-
  based chemotherapy. Other endocrine  approaches include 
antiandrog ens (fl utamide) , glucocorticoids, long-actin g 

produced cytotoxicity by causing coagulativ e necrosis in 
the prosta te g land through cellular hypozia. P rostatic cryo-
surgery techniques have been improved with implementa-
tion of intraoperative computer guided systems and the use 
of transrecta l ultrasound placed cryoprobes . Cryotherap y 
is indicated as a curative treatment  for men with low-risk 
p rostate d isease or after radiation therapy. Palliative and 
salvage cryotherap y can be utilized in men with r ising PSA 
levels    after treatment  and those with advanced extrapros-
t atic disease. Contraindications to cryotherap y include 
men with r ectal carcinoma, abdominal perineal r esection, 
and those with extensive tumor volume. It should be noted 
that presently research i s limited in the effi cacy of cryo-
therap y ablation as it compares to standard prostate c ancer 
tre   atment. 

Androgen D eprivation Hormone Therapy

Androgens are important for both the growth and malignant 
transformation of prostatic tissue. The prosta te g land con-
verts testosterone to DHT by the    enzyme 5-alpha-re ductase.  
DHT is pri  marily responsible for stimulating the growth of 
both benign and malignant prostate t issues.

Hormonal ADT induce s chemical castration and causes 
the prostatic epithelium to undergo atrophy. It is equiva-
lent to surgical ADT, which   is castration or bilateral orchi-
ectomy. ADT result s in  a decrease in the concentration of 
PSA as wel   l as tumor regression and relief of symptoms in 
most patients,  but the response to treatment  is not durable 
in patients w ith advanced cancer. Re  currence signaled by 
rising PSA levels   , indicates reactivated androgen-r eceptor 
signaling and a transition to a castration -resistant state that 
is invariably fatal for most men. Thus,  hormone therapy 
has no role in primary treatment  of prostate c ancer but    has 
an important role in patients w ith primary treatment  fail-
ure, pelvic node involvement, and/or symptomatic meta-
static disease (bone metastases, neurologic symptoms due to 
impending spinal cord compression, or urinary obstructive 
symptoms). ADT is the  gold standard for men with m eta-
static disease.

Because the benefi t of ADT is unc  lear in patients a fter 
radical prostatectomy, treatments plans are best individu-
alized. The timing and duration of ADT is infl   uenced by 
PSA veloci   ty, level of PSA rise,    patient anxiety, and the side 
effects of ADT therap  y. ADT is acc omplished by either use 
of lutenizing   hormone–re leasing hormone (LHRH; a.k.a. 
gonadotropin-releasing hormone) agonists or antagonists. 
LHRH agoni   sts (egleuproli de, goserelin,  buserelin,  trip-
toreli n) have become the standard of care in ADT becaus  e 
they have the potential for reversibility and avoid the physi-
cal and psychological discomfort associated with orchiec-
tomy. These agents do cause a n initial rise in testosterone 
that can be managed by antiandrog ens (e.g., fl utamide,  
bicalutami de).

In contrast to the agonists, LHRH antag   onists (egde-
gareli x) result in a more rapid decrease in luteinisin g hor-
mone, follicle-s timulating hormone, and testosterone levels 
without an initial increase in testosterone. Newer agents 

Clinical Pearls
 n En docrine  therapy is palliation and does not 

affect prognosis and is, therefore, unnecessary 
in patients w ithout symptoms. Primary care clini-
cians have a role in advanced care planning for 
these pati ents.  These treatments may or may not 
be administered by the primary care provider in 
conjunction with a specialist.
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Community Resources

 n   AUA publications department, 410-223-4367:   The 
  AUA has several publications both for primary care 
providers and  patients. Among them are a guide to 
the  management of localized  prostate    cancer for prac-
titioners and a patient’s guide to  prostate   cancer.

n   AHCPR Publications Clearinghouse,  P.O. Box 8547, 
 Silver Spring,   MD 20907, 800-358-9295, www.ah 
cpr.gov/: The   AHCPR has published three items of 
interest for dealing with    BPH: clinical practice guide-
lines (   AHCPR  Publication  No. 94–0582), a quick ref-
erence guide for clinicians ( Publication  No. 94–0583), 
and a guide for  patients (  Treating your enlarged 
 prostate,  Publication  No. 94–0584). Individual cop-
ies of the latter two documents are available free of 
cost. The patient guide  provides an excellent basis for 
 patients to make informed  decisions. Copies of the 
patient education material can be downloaded from 
the website.

 n  ACS, www.  cancer.org:   The  ACS’s work in the area of 
 reproductive cancers is described in the   Community-
Based Resources section of  Chapters 65, 66, and 70.

estrogens (diethylstilbestrol, DES), dend  ritic cell vaccine 
(sipuleucel  -T) and drugs  that inhibit androgen synthesis 
(ketoconazole).

Comprehensive Management

Prostate cancer tre   atment  imposes physical, psychological, 
spiritual, and emotional challenges. The AUA has re  com-
mended that treatment  decisions  be based on the patient’s 
life expectancy and general medical condition and tumor 
characteristics. Regular follow-up  with an interdisciplin-
ary team that includes primary care clinicians and urology 
su  pports the patient’s well-being  as well as supporting early 
detection of tumor recurrence.

Whatever the treatment  regimen decided on, the 
primary care provider will need to give comprehensive 
care to a cancer pat   ient. This will involve more than 
just careful explanation of different treatment  options. 
Patients who have undergone prostatectomy or radia-
tion therapy will often require care for the sequelae o f 
these proc edures, including erectile dysfunction and 
incontinence. Complications of advanced prostate c an-
cer inc   lude anemia, bleeding problems, bony metastatic 
disease, and neurologic compromise. Patients and their 
families require compassionate care when faced with 
terminal illness and the realities of a steadily advancing 
neoplasm.

Serum PSA is the   mainstay of surveillance testing in 
men treate d for prostate c ancer. Wh  ile PSA screen  ing 
remains unsupported by clinical research,  it is an excel-
lent tumor marker in men treate d for prostate c arcinoma. 
No optimal frequency of measuring serum PSA has be   en 
supported by evidence (Nabhan et    al., 2012). It is gen-
erally recommended that serum PSA be mon   itored bian-
nually  for the fi rst 5 years then annually thereafter. The 
role of DRE after    surgery is limited. Imaging st udies (e.g., 
bone scan, ultrasound, CT scan) h   ave no role in surveil-
lance in the absence of rising PSA serum    levels or specifi c 
symptoms.

Teaching and Self-Care

  Men, especially those who are elderly, need to be informed 
of the risks and benefi ts of prostate c ancer scr   eening. 
Patients in whom prostate c ancer has    been diagnosed need 
to understand their options. Because treatment  decisions 
 will generally be made in consultation with a urologist, 
the primary care provider needs to ensure that the patient 
is making a fully informed decision. A patient’s guide for 
clinically localized prostate c ancer is    available from the 
AUA an d is    listed in the Community-  Based Resources sec-
tion. Navigating conversations regarding genetics (e.g., 
BRCA testi  ng) and dietary modifi cations are frequent areas 
of concern for patients.  Primary care providers can facili-
tate these conv ersations by remaining informed regarding 
best practices and ongoing research i n the area of prostate 
s creening.

Specialist consultation is necessary in the diagnosis 
and management  of prostate c ancer. Ma  nagement 
of localized disease is typically in the hands of a 
urologist and radiation oncologist. If no interven-
tion is elected, the primary care provider usually 
coordinates and directs care of the patient with 
the specialist. Metastatic disease may be managed 
by oncologists and urologists, often in conjunction 
with a radiation oncologist. The need for uro-
logic follow-up  for patients i n whom no therapy 
is chosen depends on the provider’s experience 
in managing this disease. Palliation and palliative 
care become important in defi ning the patient’s 
advanced care plans in late stage dise ase.
 Advanced  prostate    cancer can present with several 
oncologic emergencies. Spinal cord compression is 
typically managed with radiotherapy and steroids. 
Urinary tract obstruction and uremia may also 
develop as the    cancer enlarges. These are indications 
for urgent urologic consultation.
 It is important to remain abreast of nonconven-
tional therapies as  patients with advanced meta-
static disease often seek investigational  treatment 
or clinical trials. High frequency  focused ultrasound 
(   HIFU) is  one such  treatment that utilizes ultrasonic 
waves to destroy    cancer cells after prostatic surgery. 
Although not approved by the   FDA in the   United 
States, it is currently in use in  Mexico and the 
 Caribbean. The role of this therapy in future  treat-
ment of  prostate    cancer remains to be determined.

 C L I N I C A L  W A R N I N G :!

http://www.ahcpr.gov/
http://www.cancer.org
http://www.ahcpr.gov/
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via the scrotal skin and lymphatics into the groin is not seen 
unless surgery or other interventions have compromised the 
tumor itself.

Testicular pathology makes classification of testicular 
cancer complex since histologically identical tumors can 
behave differently based on the age of the patient and 
location of the tumor. Testicular tumors are differenti-
ated into two main categories: germ cell tumors and sex 
cord-stromal tumors. Germ cells are responsible for sperm 
production and are the site for 95% of the malignant neo-
plasms of the testes. Primary care providers should consult 
urology immediately as diagnostic pathologic evaluation 
is generally performed on the entire testis rather than a 
sample obtained by biopsy. Because 95% of testicular 
neoplasms arise from the germ cells, only their pathology 
and treatment will be discussed. The two main divisions of 
germ cell tumors are seminoma and nonseminoma, which 
are additionally divided into embryonal, teratoma, chorio-
carcinoma (trophoblastic tumors), yolk sac, and mixed-
cell tumors.

The incidence of bilateral primary tumors is 1% to 2%. 
Asynchronous tumor involvement is more common than 
synchronous. However, on biopsy, approximately 5% of 
men with testicular cancer have carcinoma in situ in the 
contralateral testis. The cumulative risk of developing asyn-
chronous carcinoma in the opposite testicle, 20 to 25 years 
after initial diagnosis ranges from 2.4% to 5.2% (Fosså et 
al., 2005). Increased age of onset of diagnosis with testicu-
lar cancer and nonseminomatous histology was associated 
with a decreased risk of developing testicular cancer in the 
opposite testicle. Moreover, the 10-year survival rate after 
both synchronous and asynchronous contralateral testicular 
carcinomais is excellent—85% and 93%. The overall favor-
able survival supports the clinical practice of not perform-
ing a biopsy on the contralateral testis.

Germcell tumors are evenly distributed between semi-
nomas and non-seminomas each accounting for about 
50%. Seminomas are uncommon in prepubertal males 
and usually present in men at 40 years of age. There are 
three types of seminomas: classic, anaplastic, and sper-
matocytic. Of these, anaplastic is notable for its high 
mitotic rate. Spermatocytic seminoma presents late in life 
and has little metastatic potential. The remaining 50% of 
germ cell tumors are of the non-seminomatous type. Non-
seminomatous tumors are most common in men up to age 
30 years. Embryonal carcinoma is the most anaplastic of 
nonseminomatous tumors and may differentiate into any 
of the other nonseminomatous types. Yolk sac tumors 
are the most common testicular carcinoma in prepubertal 
children. Nearly all yolk sac carcinomas increase serum 
alphafetoprotein (AFP) but do not produce beta HcG. 
Choriocarcinoma is the most aggressive form of testicular 
carcinoma. Choriocarcinoma is the rarest type of nonsemi-
nomatous tumor and usually shows up in mixed germ cell 
tumors. Choriocarcinomas produce serum beta HcG but 
do not increase AFP.

Mixed germ cell tumors can be comprised of multiple 
seminomas and nonseminomas. Approximately 33% of all 

 n American Foundation for Urologic Disease, Prostate 
Health Council, 800-242-2383, www.auanet 
.org/pub{}pat/: Provides educational materials. The 
foundation has been funded by TAP Pharmaceuticals, 
the makers of Lupron (injectable leuprolide), to pro-
mote prostate cancer screening. Their campaign, 
“Team Up Against Prostate Cancer,” promotes an 
annual prostate examination in men over 50 years. 
For providers interested in this type of screening, 
free educational materials are available by calling 
800-319-8633.

 n National Kidney and Urologic Diseases Information 
Clearinghouse, Box NKUDIC, Bethesda, MD 20892, 
301-468-4365: Provides information to professionals.

 n The Prostate Cancer Institute, www.prostate-cancer-
institute.org: The Prostate Cancer Institute provides 
patient information including treatment options, a 
nurse hotline, and physician finder.

 n TESTICULAR CANCER

In men between the ages of 20 and 35 years, primary 
testicular carcinomas are the most common solid malig-
nant tumor, although they represent only 1% of all solid 
tumors in men. Primary cancer of the testes has a low 
prevalence and incidence of mortality. Approximately 
8,800 men will be diagnosed with testicular cancer with 
only 380 deaths (Seigel et al., 2014). The age adjusted 
incidence and death rates of testicular cancer were 5.5 
cases and 0.2 related deaths per 100,000 American 
men. Testicular cancer diagnosis now confers excellent 
prognosis with treatment even in advanced stages. Five-
year survival rates approach 95% with approximately 
200,000 men presently alive with a history of testicular 
cancer (Howlader et al., 2013).

Anatomy, Physiology, and Pathology

The testes are composed of pyramid-shaped lobules con-
taining one to four seminiferous tubules. The seminiferous 
tubules empty into the rete testis located posteriorly in the 
hilum of the testis that then drains into the epididymis. The 
seminiferous tubules contain germ cells in various stages of 
maturation of sperm production. Germ cells are arranged in 
a series of tubules, contained within a dense fascial covering 
called the tunica albuginea.

The testis embryologically originates in the genital ridge 
and descends from the retroperitoneum during fetal devel-
opment through the abdomen and inguinal canal into the 
scrotum. Extensions of the peritoneum and abdominal wall 
cover the testes within the scrotum. These layers include the 
tunica vaginalis, the internal spermatic fascia, the internal 
and external cremasteric fascia, and finally the dartos mus-
cle and scrotal wall skin. Testicular neoplasms are contained 
by the tunica albuginea, resulting in fusiform enlargement 
of the testis, and metastatic spread via the blood and lym-
phatic supply into the retroperitoneal nodes. Tumor spread 

http://www.auanet.org/pub{}pat/
http://www.prostate-cancer-institute.org
http://www.auanet.org/pub{}pat/
http://www.prostate-cancer-institute.org
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stagi ng, and manag ement of malignancies of the testes can 
be greatly enhanced by the use of tumor markers, discussed 
next.

germ cell tumors have more than one t umor type within a 
single mass. In a mixed tumor, it is important to identify 
the specifi c type of tumor cell lines and histologic patterns 
involved, because treat ment effectiveness depends on this 
information. The most aggressive cell line identifi ed dictates 
the treat ment to be used.

Epidemiology

The incid ence of testi cular cance   r varies with race and socio-
economic groups. The worldwide incid ence has increased 
in the past three decades in North  Ameri ca and Europ e. 
Testi cular cance   r incid ence remains highest in North ern 
Europ ean male populations (8.0–9.0 per 100,000) and low-
est in Asian  and Afric an populations (<1 per 100,000; Chi a 
 et al., 2010). In the Unite d States the incid ence in males 
of Cauca sian descent is fi ve times that in males of Afric an 
descent; however, Afric  an Americans tend to present with 
poorer prognostic stage s than Whites (Shah,   Devesa, Zhu, 
& McGlynn, 2007). This racial difference appears to be 
changing as the incid ence of seminoma doubled in Afric   an 
Ameri can males between 1998 and 2001 (Howl a  der et al., 
2013). Testi cular cance   r is found more often in developed 
countries than in developing countries, regardless of race. 
The peak incid ence occurs in men a ged 15 to 35 years, with 
secondary rate increases in men o lder than 60 years and 
boys younger than 10 years. The latter two elevations in 
occurrence are specifi c to individual rare histologic types; 
seminoma is rare in boys but the most common histologic 
type in men o lder than 60 years.

A number of risk factors are associated with the develop-
ment of testicular carcinoma. Cryptorchidism is responsible 
for 10% of testicular carcinomas. Abdominal crypt orchi-
dism is more likely than inguinal to result in malignancy. 
Orchi opexy reduces the likelihood of malignancy altho ugh 
the optimal age of surgery has not been determined. Men with 
the history of crypt orchidism have 10 times higher chance of 
development of testi cular cance   r than the general population 
and the incid ence increases with age. However, 20% of tes-
ti cular cance   r with unilateral cryptorchidism also occurs on 
the contralateral side, which is normally descended.

Other factors that appear to increase the risk for tes-
ti cular cance   r are White Europ ean heritage, hypospadias, 
history of testicular carcinoma, HIV i  nfection, Down  syn-
drome, Kline  felter syndrome, family history of testicular 
carcinoma, presence of testi cular intraepithelial neopl asia 
(TIN),   gonadal dysge nesis, fetal exposure to DES o  r oral 
contraceptives, high  dietary intake of cholesterol, and a his-
tory of orchi tis. Although several risk factors exist, the exact 
pathogenic pathway of testi cular cance   r remains unclear. 
Several factors, including orchi tis and trauma, may lead to 
earlier identifi cation of testicular tumors rather than being 
true risks in and of themselves.

Diagnostic Criteria

Testi cular cance   r is established by pathologic analysis of 
the testis after exploratory inguinal orchiectomy. Diagnosis, 

Differential Diagnosis

Testicular torsion, epididymitis, epidi  dymo-orchitis, hydro-
cele, hernia, hematoma, and sperm atocele can in one w ay or 
another be confused with testi cular cance  r. Epididymitis is the 
most common misdiagnosis. Any solid mass within the testi-
cle should be considered cance   r until proven otherwise. If the 
diagnosis is unclear or exami nation is hindered by a hydrocele, 
then ultrasonography should be obtained to distinguish intrin-
sic from extrinsic masses (Tsit o  uridis & Glataganas, 2014).

History and Physi cal Examination

Unilateral testicular swelling or nodule is the most common 
presenting syndrome. Pain when present is described as mild 
tenderness or as a heavy sensation and dull ache in the lower 
abdom en. Metastatic symptoms include supraclavicular or 
inguinal adeno pathy, unilateral edema of the lower extre m-
eties, back pain, anorexia, gastrointestinal, or pulmonary 
symptoms. Gynec omastia occurs in 5% of patie nts with tes-
ticular germ cell carcinoma. The history needs to include 
assessment of risk factors, including history of trauma and 
in utero information.

The provider must examine the normal testis fi rst as a 
baseline. Use the thumb and fi rst two fi ngers to evaluate 
the size, consistency, and location of any mass. The scrotal 
skin should remain normal. Testi cular cance   r must be dif-
ferentiated from epididymitis. In general, any mass within 
the testis is cance   r, and any outside the testis is benign. A 
hydrocele may be present, making appreciation of a tes-
ticular mass more diffi cult. The abdom en is examined for 
evidence of retro peritoneal nodal disease; supraclavicular 
adeno pathy or bone tenderness suggests advanced disease.

Diagnostic Studies

Ultrasound is the initial imagi ng and method of choice for 
evaluating testicular patho logy and should be performed in 
all cases of suspected testicular neoplasm and in the evalua-
tion of an enlarged testis.

No di stinction can be made between a benign 
and malignant solid lesion utilizing radiographic 
imagi ng.

 C L I N I C A L  W A R N I N G :!

Altho ugh many, if no  t most, testicular cancers pres-
ent with pain, tender gynec omastia may be the 
only presenting complaint.

 C L I N I C A L  W A R N I N G :!
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Staging

Stagi ng is used to defi ne the extent of testi cular cance   r before 
initiating treat ment. Stagi ng also helps to guide treat ment. 
Testicular carcinomas are staged utilizing both the TNM 
s   ystem and serum tumor marker levels, using three stage s 
that correspond to the extent of treat ment needed and the 
prognosis (Table 67.4).

Treatment Options, Expec ted Outcomes, 
and Compr ehensive Manag ement

Standard treat ment for testicular carcinoma is orchiectomy. 
In cases of bilateral carcinoma or younger age of onset, fer-
tility becomes a consideration. Organ -preserving surgery 

AFP—A   FP i s usually undetectable in men a nd is pro-
duced by yolk sac tumors and embry onal carcinomas. 
High serum AFP i   s diagnostic for nonse  minomatous 
testicular carcinoma or hepatic malignancy. AFP i  s 
present in 20% of men w ith early stage  nonse  mino-
matous tumors and 40% to 60% of late stage  non-
se  minomas. False –positive AFP r   esul ts can occur in 
hepatocellular carcinoma or from other hepatic dis-
ease (i.e., cirrhosis, hepatitis, drug, or alcohol related 
disease). AFP m  ay be elevated in other neoplasms, 
including pancreatic cance   r (23%), gastric cance   r 
(20%), colorectal cance   r (5%), and bronchial can-
ce   r (7%; Eh rli ch et al., 2013). Concentrations above 
10,000 ng/mL ar e seen exclusively in testicular germ 
cell or hepatocellular carcinoma (Ehrl i  ch et al., 
2012).

LDH—L   DH i s elevated in 40% to 60% of men w ith 
testicular carcinoma. In advanced disease, LDH l   ev-
els are elevated in 80% and should, therefore, be 
measured.

Multi dector CT sc  an is utilized as the method of choice 
for primary cance   r stagi ng. CT sc  an is accurate for assess-
ing metastatic lymph node invasion when the diameter of 
the adeno pathy is larger than 1 cm. CT senstivity for retro-
 peritoneal metastasis is up to 100%. However, specifi city is 
poor (24%–78%).

MRI i s an accurate diagnostic tool as it can character-
ize malignant testicular tumors higher than 96% of the time. 
Although helpful in histologic stagi ng, use of MRI f  or that pur-
pose is ineffi cient, as most patie nts will undergo orchiectomy 
(Laspa   s, 2014). Therefore, MRI s  hould be utilized only when 
ultrasound or CT sc    an is inconclusive or atten pts at orchi odec-
tomy sparing surgeries are considered in young adults.

The spread of metastases is predictable, according to the 
testicle involved. Testi cular cance   r lymphatic spread follows 
the testicular veins to the parao rticlymoh nodes following 
their retro peritoneal embryologic origin. A right testicular 
tumor tends to metastasize to lymph nodes at the level of the 
s econd lumbar vertebral body. Metastasis from a left testic-
ular tumor tends to spread to nodes lateral to the aorta just 
below the left renal vein (Laspa   s, 2014). CT of  the pelvi s 
and abdom en will show nodal involvement in these  areas 
much of the time. However, microscopic nodal involve-
ment may still be present with negative CT re  sul ts. Chest 
x-ray  and CT ar  e used when media stinal or lung metastasis 
is suspected. The mediastinum is the sourc  e of the primary 
tumor in rare cases. Brain CT is  usually reserved for men 
w ho show neurologic impairment. Disseminated testicular 
disease may also involve the bones and liver.

Tumor  Markers

Biochemical tumor markers play a critical role in manag e-
ment of testicular carcinoma. Serum tumor markers are 
integral to the diagnosis, stagi ng, and risk assessment, as 
well as evaluation of response to therapy and detection of 
relapse. Many germ cell cancers of the testis produce useful 
marker materials in three basic types: oncof etal chemicals 
(alpha -fetoprotein [AFP])   , hormonal substances (the beta 
subunit of human  chori ogonadotropin [hcG])   , and cellular 
enzymes (lactate dehydrogenase [LDH])   . AFP a  nd beta   hcG 
a    re elevated in 80% of men w ith nonse  minomatous tumors. 
In seminomas, AFP i   s not elevated and only 25% of them 
cause elevated beta   hcG l    evels. LDH i  s not specifi c to any 
individual or group of tumor types, but an elevation in the 
LDH l  evel indicates tissue destruction in advanced disease 
(Albe r s et al., 2011; Erhli  ch et al., 2013).

HcG—b    eta  hcG i   s the most commonly elevated marker 
in testi cular cance   r and is produced intact by testicu-
lar germ cell carcinomas. Beta  hcG i   s seen in semino-
mas and nonse  minomatous tumors (chori ocarcinoma 
and embry onal). Beta  hcG i   s elevated in 20% of early 
stage  nonse  minomatous tumors; 40% of late stage  
nonse  minomas and 15% of late stage  seminomas. 
False –positive hcG c    an occur from tumor destruction 
after the fi rst cycle of chemotherapy but repeat mea-
surement can solve this problem.

Tumor marker elevation is less useful in tumors of 
mixed germ cell origin, which can include in their 
mix seminomas, chori ocarcinomas, terat omas, 
embry onal cell carcinomas, and so on.

Serum marker concentrations should be 
obtained before initiating therapy, after comple-
tion of therapy, and regularly during long- term 
surveillance. The half- life of AFP a   nd beta  hCG i   s 
important in assessing the rate of marker decrease 
after therapy. Therefore, these  markers should 
begin to fall within a week or two with successful 
treat ment; failure to decline suggests persistent 
disease or metastases. Tumor marker elevation that 
persists after radical inguinal orchiectomy is highly 
correlated with pulmonary metastases or metastatic 
retro peritoneal involvement.
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AFP, alpha-fetoprotein; HcG, human choriogonadotropin;  LDH, lactate 
dehydrogenase.

  STAGE 
 PROGNOSIS

  LDH (TIMES 
NORMAL)

    HCG 
(miU/mL)

  AFP 
(ng/mL)

S1: Good <1.5 <5,000 <1,000

S2: 
Intermediate

1.5–10 5,000–
50,000

1,000–
10,000

S3: Poor >10 >50,000 >10,000

TABLE 67.4
S tages of N   onseminomatous Testicular 
Carcinoma Utilizing Tumor Markers

fertility by decreasing testosterone and impairing Leydi  g 
cell function.

Seminomas are more susceptible to irradiation than 
non-s eminomas. Thus, the treat ment of these  tumors var-
ies even if th ey are at the same stage . For this reason, the 
treat ment measures are separated into semin omatous and 
nonse  minomatous sections. In general, mixed tumors are 
treated as nonse  minomatous tumors because these  are the 
more diffi cult to manage. Patients diagnosed with testi cular 
cance   r are referred to a urologist or a uroon cologist who 
specializes in the manag ement of this disease. Primary care 
clinicians provide important couns eling to aid the patient 
in future fertility options. An overview of manag ement is 
shown in Table  67.5.

 n Refer to Table  67.5 for non-s   eminomatous germ cell 
tumor (NSGCT) tumor marker levels.

can be considered in men w ith normal pre-o perative testos-
terone levels provided the tumor volume is <30% of testicu-
lar volume (Albe r s et al., 2012).

In patie nts diagnosed with TIN,   orchiectomy may also 
be delayed for close surveillance as the risk of contralat-
eral testicular carcinoma is 50% with a 5-yea r period. In 
patie nts <40 yeas  of age with TIN,   biopsy of the contra-
lateral testis should be offered for patie nts with testicu-
lar volume <12 mL, h istory of cryptorchidism, or poor 
spermatogenesis (Albe r s et al., 2012). Solitary TIN i s 
treated with radiotherapy. However, patie nts who wish 
to preserve fertility may delay radiotherapy as it impairs 

  STAGE  TYPE
 5- YEAR 

 SURVIVAL (%)  STANDARD   TREATMENT
 CRITERIA   AND TUMOR  MARKER 
 PROGNOSIS

1   NSGCT
56% of cases

92 Radical inguinal orchiectomy with options 
for surveillance or chemotherapy.   RPLND 
is used to  guidechemotherapy.

Good prognosis
Primary testicular carcinoma with  retro-

peritoneal nodes but no  non-pulmonary 
visceral metastases.

S1    NSGCT tumor marker levels

1   SGCT
90% of cases

86 Orchiectomy with options for surveillance or 
 adjuvant chemotherapy or radiation.

Good prognosis
Any primary site without  non-pulmonary 

visceral metastases
  AFP normal with any level     HcG and    LDH.

2   NSGCT
28% of cases

80 Orchiectomy with chemotherapy with 
   RPLND.

Intermediate prognosis
Primary testicular carcinoma with  retro-

peritoneal nodes but no  non-pulmonary 
visceral metastases.

S2    NSGCT tumor marker levels

2   SGCT
10% of cases

72 Orchiectomy with  adjuvant chemotherapy 
with or without radiation. Active surveil-
lance is not an option

Intermediate prognosis
Any primary site with  non-pulmonary vis-

ceral metastases
  AFP normal with any level    HcG and   LDH.

3   NSGCT
16% of cases

48 Primary chemotherapy with radiation. 
Salvage surgery only  if clinically indicated.

Poor prognosis
Primary  mediastinal site with   nonpulmonary 

metastasis
S3    NSGCT tumor marker levels

TABLE 67.5 T  esticular C   ancer S taging and M anagement

  AFP, alpha-fetoprotein; HcG, human choriogonadotropin; LDH, lactate dehydrogenase; NSGCT,   nonseminomatous germ  cell   tumor;  RPLND, retroperitoneal lymph 
node dissection; SGCT , seminoma germ cell tumor.

The p resence of lymphatic or vascular invasion 
appears to increase substantially the likelihood of 
relapse. Seminomas are not classifi ed as having 
poor prognosis.
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Surveillance after chemotherapy should be performed with 
physical  examination and tumor markers four times per 
year for the fi rst 2 years. In addition, chest  x-rays and     CT 
scan of the  abdomen and  pelvis should be performed twice 
annually for the fi rst 2 years. During year 3 after  treatment, 
physical  examination and tumor markers should be per-
formed annually until 10 years after  treatment. In  patients 
who have had    RPLND, the post surveillance schedule is the 
same with the exception of performing the    CT scan of the 
 abdomen and  pelvis annually for the fi rst 2 years instead of 
 biannually.

STAGE 2:  SEMINOMA GERM CELL 
TUMOR  MANAGEMENT

Radiation therapy is standard therapy for   Stage   II semino-
mas.  Relapse-free survival is 90% to 92% with an overall 
 5-year survival rate of almost 100%  ( Albers et al., 2011). 
Chemotherapy with three agents is an alternative to radia-
tion but single agents should not be utilized.

Surveillance after   Stage   II metastatic disease is the 
same for both seminomas and   nonseminomatous  tes-
ticular    cancer and occurs for the lifetime of the patient. 
Surveillance should be performed with physical  examina-
tion, tumor markers, and chest  x-ray, four times per year 
for the fi rst 2 years. In addition,     CT scan of the  abdomen 
and  pelvis should be performed twice annually for the fi rst 
2 years. During year 3 after  treatment, physical  examina-
tion, tumor markers, and chest  x-ray should be performed 
 bi-annually until 5 years after  treatment and then lifetime 
annually.   CT scan of the brain, chest,  pelvis, and  abdo-
men are utilized as clinically indicated to detect metastatic 
disease.

STAGE 2:    N   ONSEMINOMATOUS GERM CELL 
TUMOR  MANAGEMENT

Primary  treatment of    NSGCT is chemotherapy with three 
agents except for Stage   II disease without elevated tumor 
markers, which can be managed by primary    RPLND or 
surveillance. Surveillance should initially be followed at 6 
weeks post-orchiectomy to determine whether the lesion is 
growing, stable, or shrinking. A stable or growing lesion 
indicates either a  teratoma or undifferentiated malignant 
tumor. If tumor marker levels have not increased,    RPLND 
should be performed for suspected  teratoma. A growing 
lesion, with increased tumor markers, requires chemother-
apy. Surveillance should follow the aforementioned sched-
ule for  Stage 2 seminomas.

STAGE 3:    NONSEMINOMATOUS GERM CELL 
TUMOR  MANAGEMENT

Patients with poor prognostic   Stage  III testicular carcinomas 
require aggressive chemotherapy with possible enrollment in 
clinical trials. Treatment will depend on distant metastasis. 
Salvage chemotherapy can result in  long-term remissions for 
about 50% of relapses. In tumor marker progression after 

Manag ement of Te sti cular Cance    r

STAGE 1:  SEMINOMA GERM CELL 
TUMOR  MANAGEMENT

Standard  treatment is radical  inquinal orchiectomy fol-
lowed by a surveillance regimen . Twenty percent of   Stage 
I seminomas have subclinical  metastic disease in the  retro-
peritoneal space  ( Albers et al., 2011). Under active surveil-
lance,  low-risk tumors (<4 cm without rete testis invasion) 
have a 6%  recurrence rate. Chemotherapy or radiotherapy 
(in cases of small testicular volume disease) is suitable treat-
ments for relapse. The  5-year survival rate after relapse 
with surveillance approaches 100%. Retroperitoneal 
lymph node dissection (   RPLND) is not recommended for 
  Stage I seminomas. Surveillance with physical  examination 
and tumor markers should occur three times per year for 
the fi rst 2 years. In addition, chest  x-rays and     CT scan of 
the  abdomen and  pelvis should be performed twice annu-
ally for the fi rst 2 years. During year 3, after  treatment, 
physical  examination, tumor markers, and    CT scan of the 
 abdomen and  pelvis should be performed annually until 
5 years after  treatment.

STAGE 1:    NONSEMINOMATOUS GERM CELL 
TUMOR  MANAGEMENT

Treatment for  Stage I    NSGCT after orchiectomy differs 
depending on the presence or absence of vascular invasion 
by the tumor. Thirty percent of    Stage I    NSGCT has sub-
clinical metastasis that will recur  if orchiectomy and sur-
veillance is utilized alone. Fully informed  patients without 
local invasion may elect surveillance. Patients with vascular 
invasion and those who decline surveillance are treated with 
 adjuvant chemotherapy. In  patients that are not considered 
chemotherapy candidates,  retroperitoneal lymphadenec-
tomy (   RPLND) is a suitable third option. A  nerve-sparing 
method that in most cases spares  antegrade ejaculation is as 
effective as  non-nerve-sparing    RPLND. Research has dem-
onstrated that  one cycle of  adjuvant chemotherapy is supe-
rior to    RPLND in reducing the number of recurrences to 
3.2% in   high-risk  patients and to 1.4% in  low-risk patients 
(   Tandstadt et al., 2009).

Serum tumor markers should be followed until levels fall 
to the expected  half-life values for    AFP and    hcG. Relapse 
is defi ned by marker level increasing after orchiectomy,  An 
ultrasound  examination of the  contralateral testicle must be 
performed   if not done initially. Relapses are treated with 
chemotherapy followed by resection of residual tumor. 

 Adjuvant radiotherapy  is not recommended as 
 fi rst-line  adjuvant  treatment for  patients with 
  Stage I seminoma as it potentially causes radiation 
toxicity.

 C L I N I C A L  W A R N I N G :!
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Ehmcke, Hou, & Schlatt, 2011;    Redig, Brannigan, Stryker, 
Woodruff, & Jeruss, 2011). The patient should also be eval-
uated for fertility and emotional concerns. This need may 
continue even after successful  treatment of  testicular    cancer; 
psychological  referral may be warranted.

Treatment for testicular carcinoma is not without 
physical, psychological, and sexual complications. Several 
studies have demonstrated  long-term complications of che-
motherapy and radiotherapy include an increased risk of 
secondary malignancy, cardiovascular disease, infertility, 
and decreased testosterone levels (Bandak, Aksglaede, Juul, 
Rørth, & Daugaard, 2011; Haugnes et al., 2010). Recent 
studies have   demonstrated that many  men who undergo 
treatment for testicular ca ncer have a decr ease in sexual  
functionin   g. Leydig cell and pituitary axis dysfunction  was 
found 1 year after orchiectomy resulting in signs of primary 
hypogonadism that included decreased luteni zing hormone 
and elevated estradiol ( Bandak et al., 2011). Neuropathy 
can result    from either RPLND or chemotherapy. The most 
common compl   ications of primary RP LND are wound 
infections (4.8%) and small    bowel obstructions (2%) and 
late developing ventral hernias (0.2%–3.6%; Woo, Liss, 
& Kane, 2013). No consistent r es ults as to their effect on 
sexuality hav e been found. Recent studies reported sexual 
dysfunction  that included 24% reduced sexual interest, 
43% reduced sexual activity, 14% reduced sexual enjoy-
ment, 18% erectile dysfunction, 7% ejaculatory problems, 
and 3% increased sexual discomfort (Rossen, Pedersen, 
Zachariae, & Von Der Maase, 2012). Analysis of the data  
  revealed only RPLND was associated with ejaculatory 
dysfu   nction. The level of erectile dysfunction seen in the 

salvage chemotherapy  treatment, salvage surgical resection 
should be considered  if complete resection seems feasible. 
 Long-term survival is possible in about 25% of cases treated 
with salvage surgery.

RECURRENT TESTICULAR CANCER

Treatment and prognosis of  patients with refractory or 
reappearing  testicular    cancer are governed by the histo-
logic type, the site of recurrence, previous therapies used, 
as well as many  patient-specifi c variables. In general, 
the shorter the period of time before recurrence and the 
more limited the initial disease, the better the prognosis. 
Chemotherapy as well as surgery may be used  ( Albers et 
al., 2011).

Teaching and   Self-Care

The  United States Preventative Task Force (   USPTF), the 
   American Academy of  Pediatrics (   AAP), and the    American 
Academy of  Family Physicians (   AAFP)  do not recom-
mended screening asymptomatic males for  testicular   can-
cer. The low  incidence, favorable prognostic outcome of 
advanced disease, and potential harm associated with 
screening support their recommendation. Research has also 
not supported clinical or self-examination for  testicular 
   cancer in asymptomatic males  ( Lin & Sharangpani, 2010). 
 The   ACS recommends  men with risk factors (e.g., crypt-
orchidism, previous  testicular    cancer, or family history of 
 testicular    cancer) should seriously consider monthly  self-
examinations. The testicular  examination should be a part 
of periodic    cancer related checkups. Therefore, providers 
should target  men who are at identifi ed risk for develop-
ing  testicular   cancer. In individuals with signifi cant clini-
cal risk,  self-testicular  examination may be helpful (Table 
67.6) (ACS, 2014).

 Source:  Adapted from  U.S. National Library of  Medicine. National Institutes 
of  Health.  Testicular  self  Examination. www.nlm.nih.gov/medlineplus/ency/
article/003909.htm

1. Testicular self-examination must be done in a warm, private 
place. The shower or bath is ideal. Coldness or privacy concerns 
can cause the testicles to retract, making a complete examina-
tion impossible.

2. Hold the penis to the side and check one testicle at a time.
3. The structures of the scrotal sac should be palpated. Each tes-

ticle should be palpated between the thumb and fi ngers of both 
hands, testicles should feel smooth and rubbery.

The size and descent of the testicles may vary, with the left often 
lower than the right. The epididymis is at top rear of the testicle. 
The epididymis should be soft and slightly tender. Going up from 
the epididymis in back of the testicle is the spermatic cord. The 
spermatic cord should be a smooth, fi rm tube.

4. The examination should be done on the same day every month 
to make it easy to remember.

5. Any irregularities (e.g., a lump in a testicle, heaviness in the 
scrotum, enlargement of a testicle, a dull ache in the lower 
abdomen or groin, a sudden collection of fl uid in the scrotum) 
should be brought to the attention of the primary care provider 
immediately.

TABLE 67.6 T esticular S elf-E xamination

For the patient who has been diagnosed with  testicular 
   cancer, the education provided depends on the histologic 
type of tumor, spread of the tumor, and  treatment modali-
ties. These  patients are typically young  men, and  treatment 
options can cause fertility problems. Approximately 45% 
to 55% of  men will develop  azoospermia or  oligiospermia 
within 2 years of  treatment  (  Jeruss & Woodruff, 2009). 
According to  cross-cultural studies, the primary care pro-
vider should suggest that the patient consider cryopreserva-
tion of his sperm before beginning  treatment and discuss 
options of assisted  reproductive technologies (   Jahnukainen, 

  TSE is especially important in  patients who have 
undergone an abdominal orchiectomy for  testicular 
  cancer. Potential spread to the other testicle needs 
to be monitored.

 C L I N I C A L  W A R N I N G :!
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Anatomy, Physiology, and Pathology

Externally, the p  enis is composed  of the glans penis, fore-
s kin, and shaft. The penile shaf t consists of subepithelial 
connective tissue with the er ectile bodies within the cor-
pora cavernosum and the urethra surrounded by th e cor-
pora spongiosum. Invasive carcinoma of the penis  typically 
presents as an ulcerative o r infl ammatory lesion that may 
gradually grow to replace the entire glans, extending into 
the penile shaft. Dartos fascia and Buck’s fascia lie beneath  
the skin, followe d by the tunica albuginea. Penile lymphat-
ics drain both the  glans penis and s haft from the superfi cial 
lymph  nodes to the deep inguinal nodes initially, then to the 
external iliac lymph nodes in the pelvis.

Epidemiology

In the United States p enile carcinoma accounts for  <1% 
of cancers in men. Racial differences between American 
Wh ite and Black men are nonsignifi  cant. Yet the preva-
 lence  of penil e cancer differs among White, Hispanic men, 
a   nd Asian/Pacifi c Islander me n in Amer ica. Worl dwide 
 the global prevel ance in  less developed areas of the w orld 
is signifi cantly higher than America. Asian/Pacifi c Islander 
men have a  55% lower incid ence of penile ca ncer than 
their White  and Black counterpa   rts. Hispanic men have a 
hig her incidence than their non- Hispanic counterpa rts. In 
Africa,  Asia and South America the incidence of pen ile can-
ce r rang es from 10%  to 20% (Pizzocaro et    al., 2010; Rao 
& Tamboli ,   2013). The difference h   as been attributed to 
hygienic practices and not circumsion (Larke, Thomas, dos 
Santos Silva , & Weiss, 2   011).

Neonatal circumcision independent of careful hygiene 
practices is not a preventive measure. This has been dem-
onstrated by the lower prevalence of penile cancers in 
Denmark, which has a low circumcision rate,  versus the 
United States, which has a high circumcisio n rate (Rao & 
Tamboli,  2013). Poor hygiene ap p   ears to be the common 
factor associated with an increased incidence of cancer in 
lower socioeconomic  groups. The p   resence of smegma and 
bacteria and the effects of repe ated low-grade infections 
have been suggested as  having a synergistic action with HPV 
in causing penile cancer (Backes et al.   , 2012; Morris et al.,    
2011;  P   ow-Sang, Ferreira, Po  w-Sang, Nardi, & Dest   efano, 
2010). One research report has suggested circumcision  prior 
to fi rst sexual intercourse is associated with a 15% reduc-
tion in relative risk of developing penile cancer (Wright 
et al., 2012). This report h   ypothesi  zed that this reduction 
was due to reduction of sexually transmitted infection (e.g., 
HPV or HSV infection) and not the circumcis  ion its   elf. 
This hypothesis is supported by a meta-analysis of 29 stud-
ies which concluded  a relative risk of 1.5 (95% confi dence 
interval, 1.3–1.7) for prostate cancer in men with a history 
of se xually tr   ansmitted  infections (Wright et al., 2012).

HPV infection regardl  ess of circumcision is   pathogenic 
for the development of penile cancer. Male circumcision 
was strongly asso  ciated with reduced odds of fl at penile 

sample was not associated with the treatment of testicu-
lar carcinoma but was a ssociated with negative changes in 
body image. This may suggest that psychological factors 
and changes in body image have as much or more to do 
with sexuality issues after treatment as  the therapy itself 
(Rossen et al., 2012).

Community Resources

 n National Cancer Institute (NCI), Building 3 1, Room 
1  0A24, Bethesda, MD   20892 : “For Men On ly: 
T esticul ar Cancer   and How to   Do T SE” (broch ure, 
video)  , “Cancer F acts fo  r M  en” (brochure), other 
pat   ient information  brochures. The NCI’s database 
(wwwicic.nci.nih.gov /clinpdq/) provides information 
 for patients and provi ders, plus up-to-date abs tracts 
from journal articles  for providers.

 n American Cancer Society, 1599 Clifton Rd. N .E., 
Atla  nta, GA 30329-4251, 8 00-ACS-2345, www
.canc  er.org: Contact  the   local offi ce for pa  tient educa-
t ion brochures, shower cards, and local cancer sup-
port groups.

n American Academy of    Pediatrics Testicular T  umor 
Registry, The C  leveland Clinic Foundation, 9500 
Eucli  d Ave., Cleveland, OH 44195: Provides  infor-
mation on specifi c   histologic  types and current treat-
ment protocols for providers.

 n Testicul ar Cancer Society, 1173 Alnetta Drive, 
Cincinn  ati, OH 45230: 513-69  6-9827: Newslet ter 
and supp  ort group.

 n PENILE CANCER 

Approximately 1,640 American men wi   ll be diagnosed with 
penile cancer an nually resulting in 320 deaths (Se   igel et al., 
2014). Cancer of the penis o   ccurs in men in their   middle 
to late  adult years, ty pically in the sixth decades of life and 
increases steadily with age. Although the mean age at diag-
nosis is 60 years, penile cancer can be seen in men younger 
than 40 y   ears (Ornellas, 2008).  It is usually a squ amous 
c   ell carcinoma (SCC), arising prim arily on the inner pre-
puc   e, foreskin, and glans of the penis. Recent advances in 
understanding its  association with HPV has led to adop-
tion of HPV vaccination    in males in high-risk popul   ations. 
Management of penile   cancer has evolved to now include the 
adopt   ion of penile-sparing and minimally invasive ingui nal 
lymph node resection.

Clinical Pearls
 n The provider should discuss  with the  patie nt 

whether referral for infertility or psychological 
c ounseling may be warranted. This is especi ally 
important if concerns cannot be handled easily or 
com fortably by the primary provider.

http://wwwicic.nci.nih.gov/clinpdq/
http://www.cancer.org
http://www.cancer.org
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Penile Intraepithelial Neoplasia

Penile intraepithelial neoplasia  (PIN) cons ists of fl at 
plaques, f ound mostly   on the inner side of the foreskin, and 
pigmented papules on the sheath. These are inconspicuous 
with only 50% visible after the application of 3% to 5% 
acetic acid (Gross, 2012). These penile lesions are dif f eren-
tiated from true penile malignancy by biopsy. Leukoplakia 
are white, plaque-like lesions on the glans near the meatus. 
Dysplasia is present in 10% to 20% of the lesions.

HPV causes penile condyloma acuminata, whic  h are 
wart-like le sions on the surface of the glans and penile shaft. 
Malignant transformation is associated with HPV subtypes 
16, 18, 31, 33, 35, and 39 (Ba   ckes  et al., 2012). HPV is also 
highly as   sociated with precurso  r lesions of squamous cell 
penile carcinoma, Bowen’s disease, and Bowenoidpapulosis. 
Thes ion lesions will be   discussed later as  they are histologi-
cally similar and are important to differentiate in diagnosis 
of carcinoma in situ.

lesions; however, high-risk HPV infection (16/18/31) in the 
g  lans was p   articularly a strong risk factor for fl at penile 
lesions (Backes et al., 2012). HPV infection with 1 6  /18 is 
responsible for   40% to 50% of penile carcinoma (Chaux et 
al., 2013; Gross, 2012). Moreover ,    HPV infection was i den-
tifi ed in 70% to 100%    of the precancerous penile intraep-
itheal lesions (Pizzocaro et al., 20 10).

Although HPV inf e  ction appears to be the primary 
pat   hogenic factor, penile cancer is multifactorial. The patho-
genesis    of penile cancer, similarly to cervical carcinoma (se   e 
Chapter 64) is related to a secondary pathw ay other than 
HPV infection. Chronic infl ammation, caused    by balani-
tis or lichen sclerosis and facilitat ed by phimosis, can lead 
to development of penile  cancer (Protzel & Spiess, 2013). 
Infl ammati   on appe a  rs to be a critical component in the 
development of penile cancer as lesions tend to be located on 
pri   or sites of infection or injury. Other risk factors include 
smoking, >10 partners, phimosis, genital warts, penile injury, 
tob acco chewing, HIV infection, psoralen, and ultraviolet A 
  photochemothera py (PUVA; Chaux et al., 2   013;  M  orris et 
al., 2011; Po   w-Sang et al., 2010)  .

 SUBTYPE PERCENTAGE  OF    SCC  GRADE    HPV  RELATED

Classic tumors 48–65  Low-grade noninvasive No

Papillary tumors 5–15  Low-grade superfi cially invades erectile tissue No

Warty tumors 7–10 Invasive into corpus  cavernosum or  spongiosum Yes

 Basaloid tumors 4–10 Deeply invasive and necrotic into corpus  cavernosum or  spongiosum Yes

 Verrucous tumor 3–8  Low-grade  well differentiated neoplastic cells No

 Sarcomatoid tumor <1 Deeply invasive Yes

TABLE 67.7 S ubtypes of S  CCs of the P enis

HPV, human papillomavirus; SCC, squamous cell carcinomas

SCC accounts histologically for 95% of peni  le cancer 
with nonsquamous cell histologies in   cluding mali gnant 
melanoma, b asal cell carcinoma, lymphoma, and sarcoma 
accounting for the remaining types (Pizocarro et al., 2010). 
Penile SCC is cha r  acterized into several subtypes   that carry 
different risks of meta static spread and prognosis. Table 
67.7 presents subtypes of SCCs of the penis.

P  soriasis patients underg oing psor alen plus  PUVA 
trea tment have an increa sed incidence    of 28 6 times 
compared to the gene ral population.

 C L I N I C A L  W A R N I N G :!

 Sarcomatoid tumors are d eeply inv asive and   has 
the poorest prognosis, with 89% risk of lymph node 
invasion. The verrucous subtype has a low malig-
nant poten tial.

 C L I N I C A L  W A R N I N G :!

The importance of PIN as   a precursor to penile 
cancer is sign  ifi cant. As PIN increases in    atypia, it 
correlates incr easingly with hig h-risk HPV infection: 
75% of PIN I sampl  es display    potentially oncogenic   
varieties of HPV, 93% of PIN2, and 100% of PIN3 
(Gross,    2012).

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Men fou   nd to   have PIN infec tions should be care-

fully monitore  d for progression of the lesions into 
cancer.

 n These patients should be made aware   of the can-
cer  risk to their sexual partners.

 n Femal   e partners with HPV infection should be 
made aware of the s   mall risk of penile carcinoma 
to their partners.
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bleeding, discharge, and occasionally pain. Inguinal nodes 
should be palpated; more than half of  patients present with 
 adenopathy. The presence of cachexia or  hepatospleno-
megaly should alert the clinician to possible advanced met-
astatic disease.

Physical  examination should include the diameter of the 
penile lesions, location and number of lesions, penile length, 
color and boundaries of the lesions, morphology and shape 
of lesions (e.g., papillary, nodular, ulcerous, fl at), and pres-
ence of  infi ltration into the urethra,  corpus spongiosum or 
 corpus cavernosum.

Diagnostic Criteria

The diagnosis of penile carcinoma is made by biopsy of 
the penile lesion. Men presenting with penile lesions and 
lymphadenopathy should have immediate biopsy with 
inguinal ultrasound and fi ne needle aspiration. For  men 
with palpable clinically suspicious  adenopathy and a 
negative fi ne needle aspiration, defi nitive diagnosis is still 
necessary. Those with  low risk for disease should have an 
excisional biopsy while those with   high risk should have 
a superfi cial inguinal node dissection. Men with a posi-
tive fi ne needle aspiration should have defi nitive surgical 
 treatment of the penile   cancer. For  men who appear to 
have infection upon presentation, a short 4- to 6-week 
course of the appropriate antifungal, antiviral, or antibi-
otic should be utilized. Lesions that  do not resolve should 
be biopsied.

 n CARCINOM A IN SITU

There are three classifi c ations of lesions that if left untreated 
will differentiate into s quamous cell penile carcinoma: 
Bowen’s disease, bowenoid papulosis, and er ythroplasia 
of Qu  eyrat. They are all high  ly correlated wit  h high-risk 
HPV disease. Bowen’s disease will   transform    into penile 
carcinoma in 5% of cases and erythroplasia of Queyrat will 
progress to i  nvasive carcinoma   in 10% to 33% of cases.

Bowen’s disease is a carcinoma in situ that arises in the 
follicle epithelium namely the penile shaft. Bowen’s disease 
differs from bowenoid papulosis by its later age of onset  , 
usually with an enlarging lesion. It has a more chronic 
course, with no tendency to resolve spontaneously. Bowen’s 
disease typically presents as a single red plaque that is some-
what erythematous and rather fl at and noninfi ltrative. HPV 
16 has been implicated  in 80% of Bowen’  s lesions.

Erythroplasia of Quyerat a rises in the glan s and pre-
puce in   the penile mucotaneous epithelium. In contrast to 
bowe noid papulosis, it affects older unc  ircumcised men. 
The lesions ulcerate and are usually s olitary, painless, and 
erode. HPV 18 and 16 is responsible for the develop  ment 
of the lesions.

Bowenoid papulosis is a benign lesion that o ccurs in 
younger males that resembles carcinoma in situ. However, 
HPV has been implicated in the pathogenic t   ransformation 
to invasive SCC of the penis. Older age and immunosup-
pr   ession may  enhance a malignant transformation (Gross, 
2012). Bowenoidpapulosis is charact e rized by multi ple red 
to violet papules that usually form on the shaft but can pres-
ent on the glans or prepuce.

History and  Physical Examination

Most  patients present with a visible lesion, penile mass, 
or ulcer on the glans,  although some may not be aware 
of a problem because of  phimosis. Uncircumcised  men are 
still at risk, so thin white or red plaques should not be 
discounted without histologic analysis. Most often penile 
   SCC may be associated with penile pain, discharge, bleed-
ing, or a foul odor. The lesion may be characterized as 
nodular, ulcerative, or  fungating, and may be obscured by 
 phimosis.

The  patient should be questioned about his sexual his-
tory, and past history of    HPV infection of either him or 
his sexual partners. Past episodes of   bowenoid papulosis 
should be explored. If  treatment is not undertaken, many 
 patients return within 1 year with complaints of penile 

Diagnostic  Staging Criteria

In 2010, the    AJCC revised penile    cancer  staging.  Staging is 
used to defi ne the extent of penile    cancer and guide  treat-
ment before initiating  treatment.  Staging of the primary    can-
cer is based on the    TMN ( tumor, metastasis, node) system, 
using three  stages that correspond to the extent of  treatment 
needed and the prognosis.

In addition to the clinical examination, the following 
determinations should be made:

n Primary tumor (T)
 l Incisional/excisional biopsy of lesion and histo-
logic  examination for grade and depth of invasion.

 n Regional and  juxtaregional lymph nodes (N)
l    CT scan

 l  Non- palpable node, excisional biopsy is indicated. 
If not available, inguinal  ultrasound-guided fi ne 
needle aspiration cytology.

l Palpable nodes, fi ne needle aspiration cytology.

Both Bowen’s disease and  erythrop lasia of Q uyera t 
have been shown to   develop into and   to coexist 
with invasive SCC of the penis. Topical application 
of in   terferon-be ta may reduce the relapse rate  
(Gross, 2012).

 C L I N I C A L  W A R N I N G :!
 Infi ltration into the corpora on physical  examina-
tion should prompt   MRI to identify the depth of 
invasion to determine whether conservative surgery 
is indicated.

 C L I N I C A L  W A R N I N G :!
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2013). Patients diagnosed with penile    cancer should be 
referred to a urologist or a  uro-oncologist who specializes 
in the  management of this disease.

Management is based on the histopathology of the 
lesion and is based on the presence of palpable or  non-pal-
pable lymph nodes. Initially, primary penile lesions should 
have a modifi ed inguinal lymph node dissection or dynamic 
sentinel lymph node biopsy  if lymph nodes are  non-palpa-
ble. The risk of occult metastasis in primary penile lesions 
without palpable lymph nodes is 25% (range: 11%–62% ; 
 Spiess, 2013). For  patients with palpable lymph nodes, with 
primary tumor  lymphovascular invasion, or >50% poorly 
differentiated    cancer, a standard inguinal lymph node dis-
section is recommended. Recurrence of penile lesions are 
restaged and treated according to the primary penile tumor 
 management protocol.

Primary Penile Tumor  Management

Tis or   Ta •  Patients with penile carcinoma in situ or non-
invasive  verrucous carcinoma may be managed with exci-
sions that preserve the penile shaft. These options include 
topical  imiquimod (5%) or  5-  FU cream, circumcision, laser 
ablation, and  complete glansectomy  (  Zukiwskyj, Daly, & 
Chung, 2013).

   T1G1-2 •  Patients with tumor that invades  subepithelial 
connective tissue without lymph vascular invasion and is 
not poorly differentiated can also be managed with penile 
preserving techniques  if compliance with surveillance is 
optimal. In addition to the above  penile-sparing methods, 
local wide excision plus reconstructive techniques can be 
combined with beam radiotherapy or interstitial implant. 
 Recurrence rate in 2 years may be as  high as 50% so patient 
selection  should be limited to those that will be adherent 
with strict surveillance. A circumcision should be performed 
prior to any radiotherapy to insure full exposure of the 
lesion and avoid radiation-related complications.

T1G3-4,  T≥2 • T hese p atients have tumor invasion of the 
c orpus spongiosum or cavernous, urethra, or other adjacent 
structures.  Partial or total p enectomy is the mainstay surgi-
cal option. P enectomy potentially can compromis  e urina-
tion  and sexual acti vity depen ding on the extent of the shaft 
excision. Patients may elect to have interstitial implants or 
external beam radiotherapy i f they can comply with close 
surveillance. R adiatherapy is contraindicated when tumors 
are >4 cm and extend beyond the corona onto the shaft.

Locally Advanced or Bulky 
U nresectable Disease

Multidisciplinary approaches involving radia  tion,  oncol-
ogy, u  rolog y, and p rimary  care are necessary to manage 
palliation for favorable response of advanced metastatic 
disease. In this segment of p atients, penile c   ancer is inva-
sive, causing extensive and inoperable involvement of 
lymph nodes in the groin and/or distant metastases. There 

 n Regional metastatic inguinal and pelvic lymph nodes 
(N)

 l Pelvic    CT scan or   PET/   CT scan.
 n Distant metastases (M)

 l  PET/    CT scan.
 l Chest radiograph,     CT scan,   MRI, bone scan 
(optional).

 l Biochemical determinations (liver function, 
calcium).

Differential Diagnosis

In addition to the precancerous penile intraepithelial 
lesions previously described, carcinoma must be differen-
tiated from infl ammatory and other benign infectious eti-
ologies. Penile carcinoma is usually painless,  nonpuritic, 
and without systemic symptoms initially. Psoriasis occurs 
in 40% of affected individuals in the groin with l esions 
that are  puritic or asymptomatic lesions. In addition, lichen 
 planus can cause severely  puritic ulcerative lesions. Genital 
herpes can cause painful genital ulcers with a  prodrome of 
malaise, headache, and  adenopathy. Syphilitic chancre is a 
painless ulcer best diagnosed with  dark-fi eld  examination. 
 Chancroid is a painful ulcer with    Haemophilusducreyi 
on special culture.  Condylomata acuminata are soft,  exo-
phytic, wart-like lesions that can occur anywhere on the 
 penis. These are easily distinguished histologically  if any 
doubt exists by biopsy.

Laboratory Tests

Results of the screening laboratory evaluation for  men with 
penile    cancer are usually normal. Anemia and  hypercalce-
mia may be found in extensively metastasized disease. Local 
secondary infection related to the    cancer may cause an 
elevated white blood cell count. Only a few  patients show 
evidence of distant metastases. Therefore, the provider must 
determine whether nodal involvement is the result of infec-
tion or a neoplasm before referring the patient for nodal 
biopsy or resection.

Treatment Options,  Expected Outcomes, 
and  Comprehensive  Management

The following penile    cancer  treatment options were taken 
from the  National  Comprehenive    Cancer Network  ( Spies, 

Clinical Pearls
 n  If the patient has received a postsurgical course 

of antibiotics but the lymph nodes remain pal-
pably enlarged 3 or more weeks after excision of 
the primary lesion, refer the patient back to the 
urologic surgeon for consideration of bilateral 
lymph node excision.
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also be taught possible complications of lyraphadenectomy. 
Men who have undergone either radical or total penec-
tomy may benefit from referral for psychological counseling 
related to their sexual function and identity.

 n COMMUNITY RESOURCES

There is unlikely to be any form of support group directly 
related to penile cancer, even in large metropolitan areas, 
because this form of cancer is so rare.

 n American Cancer Society, 1599 Clifton Rd. N.E., 
Atlanta, GA, 30329-4251, 800-ACS-2345, www 
.cancer.org: The American Cancer Society has a pros-
tate cancer self-help and information group called 
“Man to Man” that deals with many of the issues 
pertinent to penile cancer. Contact the local chapter. 
The ACS also provides information on psychological 
support, physical rehabilitation, patient education 
and information, transportation to and from treat-
ment, financial counseling, employment assistance, 
loaned equipment, and blood programs.

 n National Cancer Institute-NCI has information for 
both patients and providers, plus a data base of 
up-to-date abstracts from journal articles for pro-
viders. The entire database is updated frequently 
and provides a strong source of current practice 
standards. www.nci.nih.gov/cancertopics/pdq/treat-
ment/penile/patientCancer Information Services, 
800-4-CANCER: Supplies information about local 
and regional resources and programs for those inter-
ested in psychological, emotional, medical, physical, 
financial, and employee assistance, support, and edu-
cation. Publishes educational material.

 n Office of Cancer Communications, National Cancer 
Institute, Bldg. 31. Room 10A24, Bethesda, MD 
20829-3100, 800-4-CANCER: Source for current, 
accurate cancer information on standard and inves-
tigational treatment, as well as nutritional and emo-
tional support

 n Cancer Care, Inc., 1180 Avenue of the Americas, 
New York, NY 10036, 212-221-3300: Social ser-
vice agency that provides professional counseling and 
planning for patients and families. Consultation, edu-
cation, nursing care, home health care, homemakers, 
and housekeepers.

 n Urology Care Foundation, 1000 Corporate Blvd, 
Linthicum, MD 21090, 1-800-828-7866: The official 
foundation of the AUA. Source of current guidelines 
for researchers, healthcare professionals, patients, 
and caregivers.

 n REFERENCES

Alanee, S. R., Glogowski, E. A., Schrader, K. A., Eastham, J. A., & Offit, 
K. (2013). Clinical features and management of BRCA1 and BRCA2-
associated prostate cancer. Frontiers in Bioscience (Elite Edition), 6, 
15–30.

is no standard treatment that is curative. Systemic neoad-
juvant chemotherapy with paclitaxel, cisplatin, and ifos-
famide produced treatment response in 50% of patients 
with 73% subsequently having surgical intervention (Spies 
et al., 2013). Palliative surgery may be considered for 
control of the penile lesion and for the prevention of the 
necrosis, infection, and hemorrhage that can result from 
neglected regional adenopathy.

Prognosis

The single most important prognosticator of cancer sur-
vival is the presence and extent of regional lymph node 
metastatic dissemination (Spies et al., 2013). Prognosis of 
penile cancer without nodal involvement is 85% to 100% 
5-year survival. A single metastatic node decreases the 
5-year survival rate to 79% to 89%. Bilateral or multiple 
inguinal metastasis decreases 5-year survival rate to 17% 
to 60% (Ficarra, Akduman, Bouchot, Palou, & Tobias-
Machado, 2010).

The presence of pelvic lymph node metastasis is an 
omnious prognostic sign. Patients with more than two pal-
pable inguinal lymph nodes have a 23% to 56% probability 
of pelvic lymph node metastasis (Spies et al., 2013). Pelvic 
lymph node dissection is recommended in these patients and 
those with poorly differentiated inguinal lymphadenopathy. 
The 5-year survival rate for patients with pelvic metastasis 
is 0% to 17% (Ficarra et al., 2010).

Teaching and Self-Care

Because penile cancer tends to occur in the mature popu-
lation, adult learning principles must be considered in any 
educational planning. Patients who have a history of HPV 
infection need to be aware of their risk for the development 
of penile cancer. Because PIN infections tend to develop into 
cancer, patients with such lesions must be educated about this 
risk. Because the risk of cervical cancer related to HPV infec-
tion is considerably higher than that of penile cancer, female 
sexual partners of patients need to be made aware of their 
risk (Backes et al., 2012; Chaux et al., 2013). Encouraging 
HPV vaccination in both genders may confer HPV 16/18 
herd immunity for future generations and reduce the burden 
of HPV related disease.

As hygienic practices reduce penile carcinoma, adoles-
cent men should be encouraged to employ safe sex practices. 
Penile cancer can be reduced in a noncircumcised popu-
lation through improved hygiene practices such as daily 
cleaning of the penis after retracting the foreskin (Backes et 
al., 2012). Careful teaching of these practices should ideally 
start with the parents. The provider should reinforce this 
teaching in uncircumcised boys and men.

For patients diagnosed with penile cancer, teaching 
should be related to the specific stage and treatments cho-
sen. After treatment, patients should be educated regarding 
self-surveillance for recurrence. Patients should be taught to 
inspect the penis and monitor for adenopathy; they should 

http://www.nci.nih.gov/cancertopics/pdq/treatment/penile/patientCancer
http://www.cancer.org
http://www.cancer.org
http://www.nci.nih.gov/cancertopics/pdq/treatment/penile/patientCancer
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A  bnormal Uterine Bleeding 
and M  enstrual Disorders

Winifred C. C onnerton, P hD, C  NM

The m enstrual cycle begins with menarche between ages 12 
and 15 years and ends with menopause between ages 45 
and 55 years. The normal m enstrual cycle is approximately 
21 to 35 days in length, and will vary across a woman’s life 
span (usually shortening with age). A bnormal uterine bleed-
ing (A   UB) is a ny bleeding outside of the normal m enstrual 
cycle, and it accounts for nearly one third of all visits to 
gynecologic providers annually. Disturbances to the timing 
and amount of uterine bleeding are m ulticausal, and vary in 
signifi cance. For example, h eavy uterine bleeding can indi-
cate normal changes such as p erimenopause, benign uterine 
growths such as fi broids, or l ife-threatening conditions such 
as endometrial cancer or ectopic pregnancy. Although A  UB 
may have several potential causes, practitioners will fi nd 
that many competing diagnoses are eliminated during the 
history taking. For example, bleeding preceded by regular 
m olimina (premenstrual symptoms) will be very different 
than bleeding in the absence of such symptoms.

The average woman spends 30 to 43 years tracking, 
enduring, or otherwise living with her own version of the 
m enstrual cycle. Each individual woman has her own expe-
rience, often with positive and negative aspects combined. 
Many women appreciate the regularity of their cycles, and 
view their menses as their body’s cleaning process or as 
an important aspect of their womanhood (B  ushnell et al., 
2010; G  arside, B ritten, & S tein, 2008; G  eller, H arlow, & 
B ernstein, 1999). The m enstrual cycle is a window into a 
woman’s underlying h ealth, and the A merican Academy 
of O bstetricians and G ynecologists in conjunction with the 
A merican Academy of P  ediatrics have stated that the m en-
strual cycle is a vital piece of h ealth information, and consider 
it an additional vital sign ( A   COG Committee on A  dolescent 
H ealth care, 2006; D iaz, L  aufer, & B reech, 2006).

Most women seek medical care for menses only when 
they experience a change in their bleeding. In the context of 
“usual bleeding” women may not recognize their personal 
m enstrual experience as out of the norm, and consequently 
may not seek care for l ong-standing problems. Thus, an 
important question when beginning an evaluation of A   UB 
is to ask “what is y our normal pattern?”

The m enstrual cycle is a s elf-perpetuating feedback loop 
of hormones generated by the hypothalamus, pituitary, and 
ovaries. Disruptions at a ny point in the cycle can lead to 
a  bnormal bleeding patterns. Understanding the cycle and 
associated symptoms can help practitioners identify the 
underlying cause. A  UB causes include:

 n Organic gynecologic conditions, both benign and 
malignant (e.g., r eproductive tumors, infection, preg-
nancy complications)

 n Systemic disease (e.g., hypothyroidism, hepatic dis-
orders, diabetes, adrenal disorders, pituitary tumors)

 n Blood d yscrasias (e.g., t hrombocytopenia, a plastic 
anemia, von W  illebrand syndrome)

 n Iatrogenic causes (e.g., contraceptives, androgens, 
anabolic agents, hypothalamic depressants)

 n Trauma (e.g., sexual assault, foreign bodies)

This chapter addresses A   UB in the order in which a clinical 
assessment progresses, beginning with pregnancy, then iatro-
genic causes, systemic causes, pelvic or genital tract a bnor-
malities, and fi nally a novulatory bleeding (A  B; also called 
d  ysfunctional uterine bleeding [D  UB]) and amenorrhea. The 
process of diagnosis is achieved through history, and physi-
cal examination, augmented by laboratory tests and visualiza-
tion. The investigative path is straightforward, and the fi ndings 
from the history guide the physical examination and testing.

 n AnATOMY AnD PHYsIOLOGY

Interaction between the pelvic anatomy and the brain deter-
mines the success or failure of the m enstrual cycle. Making 
an accurate diagnosis of A   UB requires an understanding of 
endocrine biochemistry, r eproductive n euroendocrinology, 
the m enstrual cycle and its unique phases, and the subse-
quent impact and response on different organ systems. 
What follows is an abbreviated description of the m enstrual 
cycles. Readers interested in a more i n-depth discussion of 
the biochemistry of menstruation will fi nd more detail in a 
gynecological endocrine textbook (see References list).

C H A P T E R 68
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Pathophysiology of AUB—Anovulation

AUB can manifest in several different ways, from profuse, 
frequent bleeding, to a complete absence of bleeding. Causes 
for AUB are varied and include disturbances in the hypo-
thalamus–pituitary–ovarian axis, mechanical disruption in 
the reproductive tract, and sometimes are the result of an 
unrelated systemic problem (such as a clotting disorder or 
liver disease).

Any disruption of the steps in the hypothalamic–pitu-
itary–ovarian axis can lead to anovulation and AUB. For 
example, estrogen is essential to follicle maturation for ovu-
lation, but in too high levels estrogen inhibits FSH, yet in 
too low levels LH is not produced (Fritz & Speroff, 2011). 
Systemic disease, stress, abrupt weight fluctuations, body-
fat composition, ovarian disease, infection, or medications 
can induce changes that are crucial in the maturation of 
a follicle. In the case of obesity, extraovarian production 
of estrogens from androgens in adipose tissue act on the 
feedback mechanisms in the hypothalamus and pituitary, 
shutting off FSH prematurely and condemning developing 
follicles to atresia. Alternatively, in the case of the female 
athlete, ongoing exercise depletes the “energy state” of the 
body and disrupts the pulsatile production of GnRH, FSH, 
and LH necessary for follicle maturation and ovulation 
(Nattiv et al., 2007; Warren, 1999).

When a primary follicle fails to emerge despite ongoing 
recruitment of primordial follicles, the subsequent absence 
of progesterone production then prevents ovulation. 
Anovulation results in chronic stimulation of the endome-
trium as a result of unopposed estrogen. Endometrial thick-
ening under the influence of estrogen causes its supportive 
base to become less adhesive. As a result, the endometrium 
may begin to slough off in an incomplete and irregular fash-
ion, or in a prolonged, profuse pattern. Without treatment, 
exposure to unopposed estrogen can cause endometrial 
hyperplasia and neoplasm.

 n EPIDEMIOLOGY

AUB is estimated to affect 11% to 13% of reproductive-age 
women, and accounts for one of the most common gyneco-
logic complaints seen in outpatient clinics (Hartman et al., 
2013). The prevalence of AUB increases with age, though 
specific causes of AUB (particularly AB) are more common 
at the age extremities of the menstrual cycle: menarche and 
menopause. Approximately half of all women presenting 
with AUB have no underlying cause (Fraser, Langham, & 
Uhl-Hochgraeber, 2009). In 2000, approximately 633,000 
hysterectomies were performed, of these 90% were per-
formed for AUB and other non-life-threatening reasons 
(Kuppermann et al., 2004).

AUB can make a serious impact on all aspects of women’s 
lives, through lost work, medical treatment, social isolation, 
and the cost of menstrual supplies. One study estimated the 
direct and indirect costs of AUB treatment to be upward of 
$1.55 billion annually, not accounting for personal costs 

Menstruation is controlled by an interacting system 
of hormones derived from the hypothalamus, the ante-
rior pituitary, and the ovaries. Taken together, these are 
referred to as the hypothalamus–pituitary–ovarian axis. 
The hypothalamus releases gonadotropin-releasing hor-
mone (GnRH) to stimulate the anterior pituitary gland to 
release follicle-stimulating hormone (FSH) and luteinizing 
hormone (LH). These, in turn, stimulate the ovaries to 
release estrogen and progesterone to complete the ovula-
tion process.

The Normal Menstrual Cycle

The ovaries and the uterus each have unique phases within 
the menstrual cycle. The ovaries proceed through follicu-
lar, ovulatory, and luteal phases, while the uterus under-
goes menstrual, proliferative, and secretory phases. The 
follicular phase typically lasts 10 to 14 days, although 
this is the most variable phase in the individual woman’s 
menstrual cycle. The follicular phase begins with a release 
of GnRH from the hypothalamus, which then triggers a 
release of FSH and some LH from the anterior pituitary. 
The rise in FSH prompts one to four follicles to develop. 
By the mid-follicular phase (days 5–7), a single follicle has 
matured for ovulation. This follicle begins secreting estro-
gen which works synergistically with FSH to stimulate the 
maturation of a single follicle. By day 9 FSH causes LH 
receptors on the follicle to multiply in preparation for an 
LH surge that will cause ovulation. Concurrent with the 
follicular phase of the ovary, the uterus enters the prolif-
erative phase, having shed its lining in menstruation as a 
result of a loss of hormonal support in the previous cycle. 
By day 7, rising estrogen levels are sufficient to influence 
secretory changes on the endometrium, and by midcycle, 
the lining is 5 to 10 times its original size (Fritz & Speroff, 
2011).

Ovulation occurs approximately 10 to 12 hours after 
a surge in LH. After ovulation the luteal phase begins, and 
the preovulatory follicle becomes the corpus luteum. The 
length of the luteal phase is between 11 and 17 days. The 
corpus luteum becomes a significant source of estrogen and 
progesterone under the ongoing influence of LH with a peak 
in progesterone production by days 22 to 23. In the absence 
of implantation, the corpus luteum develops into the cor-
pus albicans and begins a rapid breakdown. As it undergoes 
slow atresia, LH production diminishes, along with estro-
gen and progesterone production.

The uterus enters the secretory phase during the ova-
ry’s luteal phase. Under the influence of progesterone, cell 
reorganization produces mucus-secreting glands, increased 
arterial flow into the lining, and numerous thick cell layers. 
The loss of hormonal support induces both immunoreactive 
changes and rhythmic vasoconstriction of the spiral arteries 
within the endometrium. In a normal menstrual cycle, this 
process results in an orderly separation of the outer layer of 
the endometrium, and bleeding ensues. The fall in proges-
terone exerts a positive effect on GnRH, and another cycle 
begins (Fritz & Speroff, 2011).
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The language of abn  ormal bleeding is often a source of 
confusion, with some terms used as both descriptors and diag-
noses (such as DUB   and men  orrhagia), and considerable over-
lap between the terms. There is an international movement to 
standardize the terms used with AUB    to focus more on descrip-
tion of the woman’s actual experience, rather than les s exact or 
des criptive phrases (Due   holm, 2008; Fra  ser, Cri  tchley, Mun ro, 
& Bro  der, 2007; Fra  ser, Cri  tchley, & Mun ro, 2007). The 
description of bleeding should include: menses frequency, reg-
ularity, duration, and volume. Table 68.1 includes the older, 
les s-exact terms for reference as these are still widely used, as 
well as the more accurate des criptive terms.

 n HIsTOrY AnD PHYsICAL EXAMInATIOn

AUB   can present as acute hemorrhage with several different 
causes. In the event of acu te bleeding with changes in vital 
signs, immediate transfer to an acute care setting is mandatory.

to individual women (L  iu, D oan, B lumenthal, & D ubois, 
2007). Other studies have noted signifi cant loss of work 
time due to h eavy uterine bleeding, accounting for over 3 
weeks of work lost per year, at an estimated $1,692 lost 
annual wages (C  ôté, J acobs, & C umming, 2002). Women 
with AUB    have signifi cantly lower scores on all qua lity of 
life domains in measures of hea lth-related qua lity of life 
(Fra  ser et al., 2009).

 n DIA GnOsTIC CrITErIA

The dia gnostic approach to AUB    includes a detailed history 
and physical examination, followed by appropriate dia  gnos-
tic tests. Abn ormal bleeding can be a sign of endometrial can-
cer, thus it is important to maintain a high index of suspicion 
in women at risk for endometrial cancer. Figure 68.1 details 
the dia gnostic progression that moves from pregnancy to the 
fi nal diagnoses of AB   and amenorrhea.

Identify anomaly through 
physical examination, speculum 
examination, ultrasound or 
hysteroscopy.  Refer for 
specialist care

Treat for 
amenorrhea

Treat for anovulatory 
bleeding

Manage pregnancy Postmenopausal?

Pregnancy?

Iatrogenic cause?

Systemic cause?

Structural anomaly?
Treat underlying 
cause, referral to 
specialty care

Modify cause if 
possible;  change 
medication dose, 
alter diet and 
exercise routine.  
Referral to 
specialty services 
for eating 
disorders

Assume endometrial 
cancer, proceed with 
ultrasound, 
endometrial 
sampling (biopsy or 
D&C), hysterectomy 
if positive

Yes No

Yes No

Yes No

Yes No

Yes No

FIGURE 68.1

Diagnostic path for    abnor-
mal uterine bleeding.



CHAPTER 68: Abnormal Uterine Bleeding and Menstrual Disorders      963

experienced excessive bleeding after operative procedures. 
The family history should be reviewed with a focus on gyne-
cologic conditions, including endometrial cancer, prolonged 
bleeding, or a family history of heavy menses. Medication use 
should be carefully reviewed. The patient’s use of contracep-
tives, hormonal treatments, recreational drugs, prescription 
drugs, antiretroviral, nonsteroidal anti-inflammatory drugs 
(NSAIDs), and vitamins and other over-the-counter drugs or 
complementary therapies should all be evaluated as possible 
factors in the abnormal bleeding pattern.

Other lifestyle factors that can help inform the dif-
ferential diagnosis include exercise patterns; alcohol, caf-
feine, and tobacco use; and stress management and coping 
mechanisms.

Physical Examination

A thorough physical examination with careful over-
all visual inspection reveals many clues to the diagnosis. 
Height, weight, and body mass index (BMI) calculation 
begin the assessment. Note signs of hyperandrogenic dis-
orders such as intensified hair growth on the upper lip, 
chin, cheeks, and chest and from the pubic crest to the 
umbilicus. Scalp hair may exhibit asymmetric or patchy 
balding (alopecia). Acne may be present on the face as well 
as the back, and skin may be excessively oily. Signs of ane-
mia include pale skin, and slow capillary refill. Palpation 
of the neck may reveal an enlarged thyroid, suggesting a 
thyroid disorder. Breast examination is performed to rule 
out galactorrhea which is a sign of a pituitary tumor in a 
nonlactating woman.

History

The history should include the woman’s age, age at menarche, 
and a thorough history of menses (flow pattern, frequency, and 
duration). The patient should be questioned about any associ-
ated symptoms she experiences with menses or any abnormal 
bleeding, including molimina (premenstrual syndrome, pre-
menstrual breast tenderness, bloating, and cramps).

When eliciting descriptions of the bleeding investi-
gate descriptions of “heavy” or “normal” because these 
quantities are very personal. Ask about clots, numbers of 
tampons or pads used (or if used in combination), over 
what period of time, and any associated symptoms such 
as cramping or severe abdominal pain. Also inquire about 
the impact of this bleeding on the patient’s life. Is she 
able to go to work on the heaviest days, does she stay 
at home to manage the flow? It is important to note that 
only approximately 50% of women reporting heavy men-
strual bleeding meet the criteria for menorrhagia (>80 mL 
loss; Bongers, Mol, & Brölmann, 2004). Women’s sub-
jective experience of AUB is important, thus women who 
do not meet the diagnostic criteria for menorrhagia may 
still require treatment to manage their experience of heavy 
menstrual bleeding.

Obtain a pregnancy and sexual history and inquire about 
contraceptive use. The patient should be asked if she has expe-
rienced violence, or sexual assault. Other historical data that 
should be obtained from the patient and the medical record 
should include a history of gynecologic problems, including 
infections and sexually transmitted infections. A surgical his-
tory should include an inquiry into whether the patient has 

TABLE 68.1 Descriptive and Commonly Used Terms for Abnormal Uterine Bleeding

DIAGnOsTIC TErMs (COMMOnLY UsED)

Amenorrhea Absence of menses

Hypermenorrhea Flow that is excessive in both amount and duration that occurs at regular intervals

Menorrhagia Prolonged flow

Metrorrhagia Normal flow occurring at irregular intervals

Menometrorrhagia Flow that is frequent, excessive, prolonged, and irregular

Polymenorrhea Bleeding that is frequent and regular but occurs at intervals <18 to 21 days

Intermenstrual bleeding Bleeding that occurs between regular menstrual periods

Oligomenorrhea Bleeding that occurs at intervals of 35 days to 6 months.

DEsCrIPTIvE TErMs (PrEfErrED)

Frequency of menses (days) Frequent: <24 Normal: 24–38 Infrequent: >38

Regularity of menses (cycle to cycle 
 variation over 12 months; in days)

Absent Regular variation: +2 to 20 days Irregular variation: >20 days

Duration of flow (days) Prolonged: >8.0 Normal: 4.5–8.0 Shortened: <4.5

Volume of monthly blood loss (mL) Heavy: >80 Normal: 5–80 Light: <5
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Ultr asonography

Both tran svaginal ultrasonography and hysteroscopy have 
been used to rule out pathologic and structural disorders 
in patients with AUB.    Ultr asonography is an effective and 
relatively low-cost diag nostic approach to AUB,    and can be 

A visual inspection of the external genitalia is done prior to 
the pelvic examination. In young women, clit eromegaly may 
indicate an endocrine disorder. Also examine for bruising, lac-
erations, signs of infections, or lesions. In young women, the 
pelvic examination is not indicated if the patient has a normal 
hema tocrit, is not sexually active, and recent menarche. During 
the speculum examination observe for signs of trauma, or for-
eign bodies. View the cervix for evidence of lesions, infection, 
or polyps. A bimanual examination helps determine uterine 
size, consistency, contour, and mobility. This assessment will 
help locate patches of endometriosis, fi broids, pregnancy, and 
areas of tenderness. The adne xa should be palpated carefully 
for evidence of masses or pain, which may be an ectopic preg-
nancy, ovarian cyst, or neoplasm.

 n DIAG nOsIs

Diagnosis of the underlying cause of AUB    is made through a 
combination of serologic tests, tissue sampling, and visual-
ization. The combination of tests is chosen after the history 
and physical examination to complete the diagnosis. See 
Table 68.2 for a list of laboratory and visualization exami-
nations for specifi c diagnoses.

Endometrial Biopsy

Several offi ce procedures can aid in the task of fi nding a 
cause for AUB,    and are essential in the diagnosis of endo-
metrial cancer. Endometrial biopsy is used to evaluate the 

 TEsT DIffErEnTIAL  DIAGnOsIs

Pregnancy test (β-H   CG)

  CBC, including    MCV,    MCH

Wet prep

  STI screening

  TSH,  free  T4

  FSH,   LH, and  prolactin

Pap smear,  colposcopy

Ultrasound

 Ristocetin cofactor assay

Endometrial biopsy

Liver function tests

Renal function tests

  CBC with platelet count and 
coagulation studies

Diagnose pregnancy related 
bleeding

Identify anemia

 Cervicitis, bacterial vaginosis

Evaluate for  cervicitis and    PID

Thyroid function

Endocrine disorder

Cervical neoplasm

For identifi cation of uterine or 
ectopic pregnancy, structural 
 abnormalities

Von  Willebrand disease

Uterine pathology

Liver disease

Kidney disease

 Coagulopathy

TABLE 68.2 Diagnostic Tests for AUB

AUB, Abnormal uterine bleeding; β-H   CG, β-subunit hu man chorionic 
go nadotropin; CB   C, co mplete blood count; FS   H, follicle-stimulating hormone; 
LH, luteinizing hormone; MCH, me an corpuscular hemoglobin; MC   V, me an 
corpuscular volume; PID, pelvic infl ammatory disease.

endo metrium when the woman has risk factors for endome-
trial hyperplasia (patients with breakthrough bleeding while 
receiving hormone replacement therapy, AB i  n patients 
older than 40, or in patients older than 35 with risk factors 
for endometrial cancer such as obesity, hypertension, and 
family history).

Endometrial biopsy involves sampling the endo metrium 
usin g a pipe lle inserted into the uterus. The size of the uterus 
should be recorded usin g the measurement marks on the 
pipe lle. The pipe lle is inserted to the fund us, then the sty-
l ette is retracted to create suction. The pipe lle is then serially 
withdrawn to the level of the internal os, turned slightly, 
and reinserted, to sample all of the endometrial surfaces. 
The procedure may be painful, and sometimes elicits a 
Vaga  l response, patient should be adequately prepared. A 
tena culum is used to stabilize the uterus. Caution should 
be taken to avoid uterine perforation. Structural abno r-
malities including cervical sten osis and fi broids can prevent 
adequate sampling. Complications of the procedure include 
uterine perforation, infection, or damage to other organs.

The sensitivity of pipe lle sampling for endometrial carci-
noma is excellent, but it is relatively weak for other endome-
trial diseases because it can fail to detect focal lesions such as 
endometrial polyps and subm ucosal myomas (Jane  t, Shar on, 
& Robe rt, 2004). An endometrial biopsy may confi rm the 
suspicion of an anov ulatory cycle if simple proliferative hype r-
plastic endometrium is found. However, if a secr etory endo-
metrium is obtained, then uterine disease would be the source 
of bleeding rather than AB.   A positive endometrial biopsy is 
diag nostic for endometrial cancer, but a negative test does 
not eliminate the possibility or preclude the need for further 
testing. In the face of ongoing symptoms further diag  nostic 
tests should be conducted including a hysteroscopy, or saline 
infused ultrasound (Clar  k et al., 2002; Jane  t et al., 2004).

Pregnancy should absolutely be ruled out in 
women of repr oductive age prior to endometrial 
sampling.

 C L I N I C A L  W A R N I N G :!

Endometrial cancer is rare in adolescents 15 to 18 
years old; thus, AUB    in this group may be treated 
without invasive diag nostic testing (Jane  t et al., 
2004).

 C L I N I C A L  W A R N I N G :!
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approach to the condition. Less-invasive nonsurgical tech-
niques are now the first-line approach to diagnosis of AUB.

 n DIffErEnTIAL DIAGnOsEs

The menstrual cycle is particularly sensitive to important 
underlying medical conditions. Many causes of AUB require 
medical management to correct the background cause of 
bleeding irregularities. The differential diagnoses for AUB 
include those that cause excessive, intermittent, or a ces-
sation of bleeding. They are discussed in this chapter with 
treatment modalities or recommendations for referrals. The 
final diagnoses of AB and amenorrhea are included with 
their specific treatment approaches.

Pregnancy

Pregnancy should be ruled out first in all cases of AUB and 
amenorrhea. A urine pregnancy test offers rapid results, and 
can direct the rest of the examination, followed by a serum 
quantitative β-subunit human chorionic gonadotropin 
(β-HCG) if clinically indicated. Bleeding is very common, 
particularly in early pregnancy, and as many as 50% of 
women report some vaginal bleeding during normal preg-
nancies. The evaluation of bleeding in a pregnant women 
aims at early identification of serious causes, such as ectopic 
pregnancy, though more common causes including cervici-
tis and implantation bleeding can also be identified. In mis-
carriage, the β-HCG level will be lower than expected. On 
speculum examination blood, and occasionally products of 
conception, may be seen flowing through the cervix from 
the uterus. The uterus may appear smaller than gestational 
age on bimanual examination. Ultrasound (transvaginal or 
abdominal) is useful for completing the diagnosis. In uncom-
plicated cases without excessive bleeding or pain no further 
management is required. In cases with excessive pain, heavy 
bleeding (>1 pad/hr) or signs of infection, a referral to emer-
gency services for dilation and curettage is necessary.

In ectopic pregnancy, vaginal bleeding and lower 
abdominal pain are usually the presenting symptoms. 
Serum β-HCG levels will be lower than expected, and will 
not double over 48 hours with serial testing. Ultrasound 
will show an empty uterine sac, accompanied by a tubal or 
adnexal mass. Ectopic pregnancy is an obstetric emergency 
and the woman should be referred immediately for gyneco-
logic care, and to acute care if vital sign changes, profuse 
bleeding, or severe abdominal pain are present.

In hydatidiform mole (molar pregnancy), the present-
ing complaint may be vaginal bleeding, as well as exces-
sive nausea and vomiting. The patient may have a history 
of multiple unsuccessful pregnancies, and possibly previous 
molar pregnancies. Serum β-HCG level will be higher than 
expected. On physical examination the uterus may seem 
larger than expected for gestational age. The diagnosis of 
molar pregnancy is made on ultrasound examination, and 
these patients should be referred for gynecologic follow-up.

done before or after endometrial biopsy. Ultrasound is used 
to measure echogenicity and endometrial thickness. The 
endometrial development can be assessed in this manner 
using the echo of the endometrial cavity and its surround-
ing tissue (the “endometrial stripe”). In postmenopausal 
women with bleeding, whether taking hormone replace-
ment or not, an endometrial stripe measurement of 5 mm 
or lower has a negative predictive value, and no biopsy is 
needed (Fritz & Speroff, 2011; Goldstein, 2009; Hoffman 
et al., 2012). In premenopausal women, the endometrial 
thickness varies from the menstrual phase through the secre-
tory phase, abnormal phase changes or an endometrial lin-
ing that appears “out of synch” with the hormonal profile 
might be identified. Excessively thick endometrial measure-
ments or an irregular endometrial cavity echo may indicate 
endometrial carcinoma or hyperplasia (Sabbagha, Cohen, 
& Crocker, 1994).

Hysteroscopy allows visual inspection of the endome-
trial lining. Using a speculum to aid placement, the thin, 
tubular hysteroscope is inserted directly into the uterus 
through the cervix. The lighted scope allows the investiga-
tor to look for evidence of structural anomalies such as 
fibroids, adhesions, polyps, and other neoplastic lesions. 
Hysteroscopy is both a diagnostic and treatment tool; 
fibroids and polyps found during the procedure can be 
resected at that time, and can be performed in the operat-
ing room or provider’s office. Drawbacks to hysteroscopy 
include a need for premedication and anesthesia and the 
risk of postoperative infection and uterine wall perfora-
tion. Structural abnormalities on the external surface of 
the uterus cannot be visualized by hysteroscopy and can 
be better seen on transvaginal ultrasound. Cervical steno-
sis can interfere with successful placement of the hystero-
scope, and uterine perforation and infection are both risks 
of this procedure.

Saline infusion sonography (SIS), or sonohysterog-
raphy, allows for visualization of the uterine cavity, and 
directed endometrial sampling. Normal saline is infiltrated 
into the uterine cavity through a catheter, distending the 
uterus. Transvaginal ultrasound is then directed at the 
uterus. The acoustic window provided by the normal saline 
facilitates measurement of the uterine lining. SIS is similar 
in results to hysteroscopy, but is less invasive. Notably it is 
also cycle dependent, and should be performed in the pro-
liferative phase to improve accuracy. The procedure can 
be painful, and patients should be prepared for discom-
fort. In postmenopausal women, SIS does not have any 
benefit over simple ultrasonography because cancer is a 
higher diagnostic concern over focal lesions (Hoffman et 
al., 2012).

Ultrasonography is used to rule out pregnancy, struc-
tural defects of the uterus, and polycystic ovaries.

Surgical

Dilation and curettage (D&C) has long been the gold stan-
dard for diagnosing endometrial cancer, but is not used 
outside episodes of acute AUB, and is not a therapeutic 
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Abuse of illicit drugs and alcohol have all been asso-
ciated with AUB,    and tobacco use is also associated with 
menst rual changes (Brady   & Randa ll, 1999; Windh  am, 
Elkin , Swan,  Walle r, & Fenst  er, 1999).

Systemic Causes

COAGULATION DISORDERS

The clotting process is a multistage endeavor, and women 
with clotting disorders may present with AUB.    Some clot-
ting disorders are congenital or genetic, while others are iat-
rogenic or acquired. In prima ry hemos tasis disorders, the 
platelet plug that begins the clotting process does not form. 
Some causes include: throm bocytopenia due to defective 
bone marrow production; qualitative platelet abnor mali-
ties, most often from nonsteroidal anti-infl ammatory drug 
(NSAID) use; and von Willebrand disease, an autos omal 
dominant genetic disorder. Secondary hemos tasis disorders 
are found when the clotting cascade is not functional due to 
disorders of the fi bri nolytic system. Causes include conge n-
ital-factor defi ciencies, oral anticoagulants, and acquired 
Facto r VIII  defi ciency (Ewens   tein, 1996).

A careful personal and family history may reveal epi-
sodes of bleeding after surgery (immediate or late onset 
indicate different inherited clotting disorders). Identifi cation 
of iatrogenic causes of coagulation disorders is possible 
with a careful history of current and past medications and 
treat ments. It is important to note that von Wille  brand dis-
ease has a variable presentation, and it is possible for an 
affected woman to be unaware of her genetic condition, 
and that menarche may in fact precipitate the onset of von 
Wille  brand disease.

Inherited coagu lopathies may be diffi cult to diagnose, 
and these women should be referred to a hematologist for 
proper diagnosis (Shank  ar, Lee,  Sabin , Econo mides, & 
Kadir  , 2004). Management of AUB i   n these cases is like that 
for AB, a  nd involves hormonal contraception, antifi  brinol-
ytics, or surgery (Hoffm  an et al., 2012).

Iatrogenic Causes

CONTRACEPTION AND EXOGENOUS HORMONES

A careful history of medication and herbal supplement use, 
diet, and exerc ise should be conducted to identify any t hat 
may contribute to AUB.    Many contraceptives are associ-
ated with amenorrhea and AUB,    including progesterone 
only methods, both the copper intra uterine device (IUD) 
and the levon ogesterol intra uterine system (IUS) and com-
bined oral contraceptives, if used incorrectly. Tamox ifen 
stimulates growth of the endom etrium and can cause 
heavy bleeding. Gluco corticoids and antic oagulents can 
also lead to AUB.    It is also important to investigate use of 
any i dentifi ed medication for potential errors in adminis-
tration or dosage.

PHYSICAL/SOCIA L CAUSES (SMOKI NG, EXCES SIVE 
EXERC ISE, AND O BESITY)

Some iatrogenic causes of AUB e   merge from lifestyle 
choices as basic as diet and exerc ise. Diets high in soy 
products, as well as herbal supplements of gingko and 
ginseng, can provoke uterine bleeding irregularities by 
altering estrogen levels (Janet   et al., 2004). Life stress can 
disrupt the hypot halamic–pituitary–ovarian axis. History 
should include an inquiry into life situation and any 
p otential stress causes. Treatment includes stres s-reduc-
tion techniques and possible referral for mental healt h 
services. Oral contraceptives can be used for those women 
not seeking pregnancy.

Exercise and attention to diet are generally healthful 
choices, but in excess they can promote AUB.    Exces sive exer-
c ise can lead to amenorrhea by disrupting the GnRH    secretion. 
This is most commonly seen among long- distance runners 
and gymnasts and is thought to be a disruption in the wom-
an’s metabolic “energy” rather than a relationship between 
body  fat and weight. Decreasing the intensity of exerc ise can 
bring a resolution (Warre  n, 1999). Ongoing amenorrhea is 
associated with bone loss, and may have a long- term effect on 
fertility; thus the precipitating cause should be addressed for 
the woman’s future healt h (Natti   v et al., 2007).

Eating disorders such as anorexia and bulimia may be 
associated with amenorrhea as a result of hypothalamic 
dysfunction. A careful inquiry into diet, and potential dis-
or dered eating is helpful. These women require referral to 
mental healt h specialty services to treat the underlying cause 
of their AUB.

Medical Disorders

Thyroid disease causes a wide variety of menst  rual dis-
orders—from amenorrhea to menor  rhagia, and in many 
women the diagnosis of thyroid disorder comes after pre-
senting for menst rual irregularities. Thyroid disease disrupts 
the hypot halamic–pituitary–ovarian axis, and treatment 
of the underlying disorder will usually resolve the AUB. 
   Testing involves serum TSH,    and free  T4. T hyroid disorders 
are common among women, and the clinician should be 
alert to signs of thyroid disorders.

Diso rdered eating is not unusual among intensely 
training athletes. Amenorrhea in any a thlete 
requires psychological evaluation of eating habits 
as well as medical management (Walsh  , Wheat , & 
Freun d, 2000).

 C L I N I C A L  W A R N I N G :!

Clinical Pearls
 n Assu me coagulation disorders in adolescents with 

heavy  menst rual bleeding
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It is essential to inform women entering menopause of 
the risks associated with AUB,    and encourage them to seek 
treatment early if such symptoms arise. Although there is no 
recommended screening for endometrial cancer in low-r isk 
women, women who are carriers of the hered itary nonpo l-
yposis colorectal cancer (HNPCC   ) genetic mutation should 
consider annual endometrial biopsy testing beginning at age 
35 years (Smith  , Cokki  nides, & Brawl ey, 2009).

vagin al septum, or isolated atres ia of the vagina. In these 
cases molim inal symptoms are present, accompanied by 
cyclic abdominal pain, without any m enses, or cyclic 
menst rual bleeding with additional inter menstrual bleed-
ing as the sequestered menst rual products are released 
from pouches or other sites over the course of the cycle. 
Retrograde menstruation, in cases with obstructed outfl ow, 
can lead to endometriosis.

Secondary outfl ow tract anomalies include cervical ste-
no sis and Asher  man’s syndrome. Cervical steno sis may 
arise from scarring of the cervix after D&C,  management of 
abnor  mal pap (cone  biopsy or LEEP)   , or infection. Diagnosis 
is made when a cervical dilator is unable to be introduced. 
Asher man’s syndrome is the destruction of the endom etrium 
as the result of uterine scarring (frequently after a vigor-
ous curettage following postpartum hemorrhage, or mis-
carriage). Diagnosis is based on history, and hysteroscopy. 
These cases should be referred to a gynecologist.

CERVICAL/PELVI C INFECTIONS

Cervi citis can cause postc oital and inter menstrual spotting. 
Causes of cervi citis include STIs    such as chlam ydia, gonor-
rhea, as well as bacterial vaginosis (see Chapter 66).

CANCER

AUB i  s a common presenting complaint of women with 
endometrial cancer, and approximately 75% of cases are 
diagnosed in Stage  I (cancer contained to the uterus) due 
to assessments for AUB (  Plata   niotis & Casti glione, 2010). 
Endometrial cancer incidence increases with age, and is most 
common in postm enopausal women. Only 5% of cases are 
diagnosed in women under 40, and these women had clear 
risk factors for the disease. The risk factors for endometrial 
cancer include: chronic anovu latory cycles; obesity; nulli-
 parity; early menarche or late menopause; 35 years of age 
or older; diabetes mellitus and tamox ifen therapy. History 
may include dyspa reunia, abdominal or bowel pain, and 
there may be a family history of uterine cancer. Diagnosis 
is through endometrial biopsy or D&C.  Treatment is deter-
mined by disease stage.

Polyc ystic ovarian syndrome (PCOS)    is an end result 
of chronic anovu lation. AUB i  n PCOS    frequently pres-
ents as amenorrhea in early stages, and less commonly as 
heavy, irregular AB. D  iagnosis includes two of three fac-
tors:  menst rual irregularities; clinical or laboratory signs of 
hyper androgenism (hirsu itism, acne, and elevated testos-
terone); and/or ultrasound visualization of cystic ovaries. 
Treatment is similar to that for AB, w  ith the addition of 
insul in-sensitizing agents such as metfo rmin as appropriate. 
Lifestyle changes such as diet and exerc ise counseling are 
also helpful for obese women.

Pituitary tumors can cause amenorrhea by disrupting the 
relationship between hypothalamus and pituitary. Physical 
examination fi ndings may include galac torrhea. This can 
be ruled out with a serum prola ctin level. If elevated the 
woman should be referred to specialty care.

Severe renal and liver disorders also disrupt the hypo-
t halamic–pituitary–ovarian axis, and AUB i   s a common 
complaint of women with chronic renal insuffi ciency 
and liver disease. Drug therapies are diffi cult in these 
cases, and they should be referred to a gynecologist for 
management.

Pelvic/Genit al Tract Pathologies

MYOMA S AND POLYPS

Leiom yomas (also called fi broid tumors or myoma s) are a 
leading cause of AUB,    though most fi broids are asymptom-
atic. Their incidence increases with age, though their size 
and impact decrease with menopause. Physical examination 
may reveal an enlarged uterus, which is sometimes tender. 
External fi broids may be palpable on pelvic or bimanual 
examination, but palpation is dependent on their size and 
location. Internal fi broids are visualized using  techniques 
discussed in this chapter for visualizing the uterine cavity. 
Management of fi bro id-induced AUB i   ncludes hormonal 
methods to reduce fi broid size, uterine artery embol ization, 
and surgical techniques such as myome ctomy and hysterec-
tomy. Of these, only hormonal treat ments and myome ctomy 
are used for women interested in maintaining their fertility.

Endometrial and cervical polyps may cause heavy or 
irregular bleeding. Cervical polyps may be visible on spec-
ulum examination, but also may be higher in the cervical 
canal. Endometrial polyps are visualized with ultrasound, 
and management is conservative as these lesions have a low 
likelihood of becoming cancerous. Pap results of atypi cal 
glandular cells of undetermined signifi cance (AGUS)    indi-
cate the presence of a cervical polyp somewhere in the endo-
c ervical canal. Endometrial polyps can be removed during 
hysteroscopy and visible cervical polyps can be removed 
during a speculum examination by torsion of the pedun cu-
lated polyp, with the use of monse l solution for hemos tasis 
(Hoffm  an et al., 2012).

OUTFLOW-TRACT ABNOR MALITIES

Outfl ow-tract anomalies are implicated in cases of amen-
orrhea in adolescents. These include imperforate hymen, 

Clinical Pearls
 n Any  bleeding in a postm enopausal woman should 

be considered cancer until proven otherwise.



968      UNIT XII: reproductive Conditions

with coagulation disorders, particularly von Willebrand 
disease, as well as for those women who want to avoid 
hormonal therapies. There is a risk of thromboembolism 
that has not been observed in large studies, though the 
drug should be avoided in women with current throm-
boembolism or with a history of thromboembolic events 
(Lukes et al., 2010).

Hormonal treatments include combined hormonal 
contraceptives, estrogen, cyclic progesterone, the levo-
nogesterol IUS, Danazole, and GnRHa agonists. Heavy 
bleeding can be treated with combined monophasic oral 
contraceptives, starting with one pill by mouth every 8 
hours for the first 3 days, then reduce to one pill every 
12 hours for 3 days and continuing with one pill per day 
for 21 days, followed by a withdrawal bleed during the 7 
days of placebo pills (Casablanca, 2008; Hoffman et al., 
2012). Bleeding should stop within the first 24 hours on 
this regimen; if it continues after 48 hours further evalu-
ation is necessary. Antiemetics may be necessary for the 
common side effect of nausea. This regimen may also be 
effective beginning with two pills per day for the first 5 to 
7 days. The placebo pills may be omitted for the first cycle 
to prolong the absence of bleeding (Casablanca, 2008). 
This approach is equivalent in effect and patient toler-
ance to progesterone-only therapy (Munro, Mainor, Basu, 
Brisinger, & Barreda, 2006).

Combined monophasic hormonal contraceptives, 
including oral contraceptives, the transdermal patch, and 
the vaginal ring, offer long-term control of AUB. Extended 
cycle contraceptives are also acceptable treatment, though 
patients need to be counseled about the likelihood of spot-
ting and irregular bleeding in the first one to two cycles. 
Combined hormonal contraceptives are useful for long-
term management because they reduce the overall blood 
flow, even in women with structural abnormalities such as 
fibroids, and they reduce the bioavailability of androgens in 
women with PCOS (Casablanca, 2008).

High-dose estrogen can be used to stop acute bleeding, 
and then tapered to an oral contraceptive regimen. The 
treatment begins with 1.25 mg conjugated estrogen or 2.0 
micronized estradiol every 4 to 6 hours for 24 hours, and 
then tapered once daily for 7 to 10 days once bleeding is 
under control. This treatment should be accompanied by an 
antiemetic, and should be avoided in women at high risk for 
a thromboembolic event.

Progesterone is not effective at stopping acute bleeding, 
but can be used for long-term management in women with 
contraindications to estrogen therapies. Cyclic progesterone 
is given for 7 to 12 days of the cycle, and should be followed 
by a withdrawal bleed within 2 to 7 days. Cyclic proges-
terone does not disrupt the hypothalamic–pituitary–ovarian 
axis, and ovulation is not prevented, thus a contraceptive 
method should be used in addition to the progesterone if 
pregnancy is not desired.

The Levonogesterol IUD (Mirena IUS) is an effective 
long-term management for AUB, which compares favorably 
with endometrial ablation and hysterectomy outcomes and 
patient satisfaction, and is less invasive and less expensive 

Anovulatory Bleeding (Dysfunctional 
Uterine Bleeding)

After all other potential diagnoses are excluded, the remain-
ing diagnosis is DUB. The language of DUB, however, is mis-
leading. Over 90% of all DUB is the result of an anovulatory 
cycle, most often occurring at the extreme ends of the men-
strual years: menarche and menopause. Many providers and 
researchers have moved beyond the disheartening and inac-
curate description of DUB, to a more accurate diagnosis of 
the condition. Correspondingly, AB is the term that will be 
used here. Ovulatory AUB has an unclear etiology, and only 
occurs in 5% of otherwise undiagnosed AUB. It is beyond the 
scope of this chapter and requires specialty referral.

In AB the follicle has developed, but there is no LH surge 
to cause a release of progesterone and subsequent shedding 
of the endometrium. The system gets trapped in an ongoing 
follicular phase with estrogen promoting further growth 
of the endometrium, but without the stabilizing influence 
of progesterone, it becomes fragile and breaks off caus-
ing bleeding. AB is generally noncyclic, is not associated 
with molimina symptoms, and has an unpredictable pat-
tern. In the early stages of AB, the greatest concern is exces-
sive blood loss. Blood loss that requires blood transfusion 
occurs in some patients. Over time chronic proliferation of 
the endometrial lining as a result of unopposed-estrogen 
exposure leads to endometrial hyperplasia and sometimes 
neoplasia.

Treatment

Medical regimens are used to restore the endometrial 
growth and shedding cycle if possible, and if not, to protect 
from the consequences of unopposed estrogen. If there is 
no noticeable improvement using medical therapies further 
evaluation into the etiology of the bleeding should be pur-
sued. When surgery is necessary or preferable, less-inva-
sive surgical techniques such as endometrial ablation are 
replacing hysterectomy. See Table 68.3 for an overview of 
therapies.

Nonhormonal medical approaches begin with treat-
ing underlying anemia. Using 60 to 180 mg elemental iron 
daily can resolve some AUB cases without any further 
treatment, and can also be given with other treatments to 
resolve anemia. In cases of heavy cyclic menstrual bleed-
ing, NSAIDs can be given just before the start of menses, 
and continued until bleeding stops. NSAIDs are often used 
by women with the copper intrauterine device (IUD), and 
the levonogesterol IUD to control AUB associated with 
these methods. Most commonly chosen NSAIDs are mef-
enamic acid (maximum daily dose 1,000 mg in divided 
doses) and naproxen (maximum daily dose 1,000 mg in 
divided doses).

Tranexamic acid, introduced in 2009, is an antifibrino-
lytic agent, which has been documented to be more effective 
than NSAIDs at reducing blood flow (Lethaby, Farquhar, 
& Cooke, 2000). This is useful in treatment of women 
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TABLE 68.3 Treatments for Anovulatory Bleeding (Dysfunctional Uterine Bleeding) 

MEDICAL 
InTErvEnTIOns DOsAGE ADMInIsTrATIOn nOTEs

Nonhormonal

Iron 60–180 mg elemental iron daily Ongoing Treating underlying anemia will resolve 
fatigue associated with heavy menses, 
and may preclude the need for further 
treatment.

NSAIDs Dosage and timing varies with 
medication

3 days prior to or with 
onset of menses

NSAIDs can reduce menstrual bleeding by up 
to 1/3.

This is the least-expensive therapy, with medica-
tions available OTC.

Take medications with food.

Antifibrinolytic 
agents: 
tranexamic acid

1,300 mg, 3 times daily A maximum of 5 days 
during menses

Reduces menstrual flow by 40%–60%
An effective treatment for women with von 

Willebrand disease as well.
Theoretical risk of thromboembolism, not 

observed in large studies.

Hormonal

Combined mono-
phasic oral 
contraceptives

Three times daily for 3 days, then 
b.i.d for 3 days, then one pill 
daily for 21 days, followed by 
placebo week

One cycle Bleeding should stop within 24 hours, if 
continues past 48 hours further evaluation is 
needed.

Can transition to contraceptive management 
once complete.

If underlying cause of AUB is not treated  
bleeding may resume after treatment.

High-dose estrogen 1.25 mg conjugated estrogen or 
2.0 micronized estradiol every 
4–6 hours for 24 hours, then 
tapered to once daily for 7–10 
days once bleeding under 
control.

One cycle Provide an antiemetic to relieve nausea.
Contraindicated in women at risk for  

thrombosis.
This should be followed with a combined  

contraceptive or progestin method to  
stabilize the endometrium.

Cyclic progestins 10 mg daily for 10 days 
Start on the 16th or 21st day of 

the menstrual cycle

3 months A good option for women who are not 
combined contraceptive candidates 
(smokers >35 and those at risk of 
thromboembolism).

Transition to a contraceptive-based method if 
pregnancy is not desired.

Levonogesterol IUS 
(Mirena)

Manufacturer instructions, training 
required for insertion

Up to 5 years In the first 3 months there may be episodes of 
bleeding, but by 1 year bleeding has greatly 
decreased, and 15% of women become 
amenorrheic.

Androgens 
(Danazole)

100–200 mg orally daily 4–8 weeks Causes androgenization.
Requires contraception during use.
Pregnancy Category X.

GnRH analogs 3.6 mg subcutaneous injection 
every 28 days

6 months Not recommended for long-term use because of 
hypoestroenemia side effects.

Very expensive.

(continued)
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The history can direct the clinical investigation. Lifestyle 
factors such as e xercise and diet can expose amenorrhea 
due to eating disorders or extreme e xercise. Recent weight 
gain and temperature intolerance suggest thyroid disorders, 
while a shift in body weight distribution points toward 
P   COS. G alactorrhea in a n onlactating woman suggests 
pituitary tumor. Hot fl ashes and v aginal dryness signal the 
beginning of menopause. Outfl ow tract disorder due to cer-
vical s tenosis is likely with a history of multiple D &C or 
cervical procedures.

sUrGICAL 
InTErvEnTIOns InDICATIOn nOTEs

Dilation and 
curettage

This is used during  acute bleeding episodes This is not for ongoing management. The results 
are short-lived.

Uterine artery 
 embolization

Used often for controlling fi broids Also used for women with coagulation disor-
ders, or women who will refuse blood prod-
ucts in acute hemorrhage. Not for women 
who want to maintain fertility.

Endometrial ablation Many different methods including heated fl uid,  electrocoagulation, 
lasers,  cryotherapy, and microwaves.

This is not a method for anyone who desires to 
maintain her fertility.

Well tolerated,  less invasive than hysterectomy.

Hysterectomy For women who desire a surgical solution. Offers patient satisfaction, and immediate 
relief.

Invasive procedure carries usual surgical risks.

TABLE 68.3 Tre atments for Anovulatory Bleeding (Dysfunctional Uterine Bleeding) (continued)

  AB,  anovulatory bleeding;    AUB,   abnormal uterine bleeding;  b.i.d., twice daily;   DUB,   dysfunctional uterine bleeding;    IUS, intrauterine system; NSAID,  nonsteroidal 
 anti-infl ammatory drug;   OTC,   over the counter.

than those surgical approaches. The  levonogesterol   IUS is 
also a  better-tolerated progestin delivery system than cyclic 
progesterone.  Depot- medroxyprogesterone acetate (  Depo 
Provera) is another  long-term progesterone-based manage-
ment approach that offers contraceptive benefi ts as well.

Androgens, specifi cally   Danazole, are used for their 
 hypoestrogenic effects, which induces endometrial atrophy. 
The side effects are  androgenization, which can be profound 
at the recommended dose, and this should not be continued 
longer than 4 to 8 weeks. This drug is a  Pregnancy Category 
X and should not be used if pregnancy has not been abso-
lutely ruled out.

  GnRH agonists are  injectables for  short-term manage-
ment of    AUB. The side effects of this class of medication are 
severe and include hot fl ashes and bone loss. These are pre-
dominantly used to stop bleeding to allow a woman’s iron 
stores to rebuild in preparation for surgery, and to shrink 
fi broids to allowing for a  vaginal hysterectomy (  Casablanca, 
2008).

Surgical  treatments include  D&C for acute cases, uter-
ine artery  embolization, endometrial ablation, and hys-
terectomy. The choice of medical versus surgical therapy 
should be driven by patient preference, and desire for future 
pregnancies. One study of medical management versus 
hysterectomy for    AUB found that both groups had some 
benefi ts, though the hysterectomy group had the highest 
satisfaction over time (   Kuppermann et al., 2004). In com-
parisons of endometrial ablation and hysterectomy both 
had  high-patient satisfaction, but endometrial ablation is 
 less invasive and carries fewer risks and is becoming a fi rst-
line choice of therapy (  Pinion et al., 1994).

Amenorrhea

Amenorrhea is the absence of menses, and is classifi ed by 
its timing within the individual woman’s  menstrual history: 

 primary amenorrhea when there has been no menarche; and 
secondary when there is a cessation of an established regu-
lar  menstrual cyclic. The defi nition of amenorrhea is:

 n No menses by age 14 years in the absence of second-
ary sexual characteristics

 n No menses by age 16 years despite normal growth 
and development of secondary sexual characteristics

 n In women with previous menstruation, no menses for 
an interval of 3 cycles or 6 months (  Hoffman et al., 
2012)

The physiology of amenorrhea can be divided into 
distinct categories, each with heritable, and acquired fea-
tures:  Genital-outfl ow tract disorders include outfl ow tract 
obstruction, or  Müllerian defects, cervical  stenosis, and 
  Asherman’s syndrome. Ovarian disorders include P   COS and 
premature ovarian failure. Disorder of the h ypothalamus–
pituitary–ovarian axis include pituitary tumors, thyroid 
disease, medications such as estrogens and antidepressants, 
and eating disorders or e xcessive e xercise.

 Even in young women prior to menarche, preg-
nancy should be assumed until proven otherwise.

 C L I N I C A L  W A R N I N G :!
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A moderate amount of exercise should be encouraged. 
Patients who want to engage in activities such as marathon 
training should be fully informed about the implications of 
excess activity on their gynecologic health.

For patients who are highly stressed, both young and old, 
referral to classes in stress management can be helpful. Some 
patients may require more intensive counseling and should 
be referred to appropriate providers in the community.
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A sthma is one of the most c ommon problems in pediat-
ric and adult primary c are. Poorly controlled a  sthma is a 
frequent cause of unscheduled medical visits, including 
e mergency department visits. It is also a major cause of pre-
ventable hospital admissions for both children and adults. 
However, there have been major advances in the under-
standing of the pathobiology of a  sthma, and a substantial 
body of evidence has accrued over the past 25 years, on 
new treatment modalities for a  sthma. If this knowledge is 
applied in primary c are practice, it will be possible to reduce 
the incidence of failure of primary c are management for 
a  sthma, as indicated by e mergency department visits and 
hospitalization. Moreover, application of this knowledge 
would substantially increase the proportion of people who 
achieve an excellent quality of life while living with a  sthma.

This chapter reviews the pathophysiology of a  sthma, 
and discuss its management in the context of primary c are.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

A sthma is a chronic disorder of the airways. It is charac-
terized by infl ammation, airfl ow obstruction, and bronchial 
h  yperresponsiveness. Its symptoms are variable and recur-
ring, and multiple f actors infl uence its clinical manifesta-
tions, s everity, and response to treatment. Mechanisms of 
airfl ow obstruction in a  sthma include (1) bronchoconstric-
tion, that is, quick narrowing of the airways secondary 
to contraction of bronchial smooth muscle in response to 
allergens or irritants; (2) bronchial h  yperresponsiveness, 
that is, exaggerated bronchoconstriction in response to air-
way stimuli (e.g., environmental tobacco smoke); and (3) 
airway edema, a manifestation of persistent and progressive 
infl ammation, which may be accompanied by mucus h yper-
secretion and mucus plugs (National Asthma Education and 
Prevention Program, Third Expert Panel on the Diagnosis 
and Management of Asthma [EPR3], 2007).

Beginning at the level of the trachea and the main stem 
bronchi, the human airway divides into e ver-narrowing 
and smaller branches. The trachea and main bronchi are 

surrounded by n onstriated muscles and fi brous tissue, and 
lined with ciliated epithelial cells, which remove mucus 
produced by goblet cells neutrophils and lymphocytes 
(F  igure 69.1). The chronic airway infl ammation in a  sthma 
involves many different types of cells, including mast cells, 
the most important infl ammatory cells, e osinophils, neu-
trophils, T lymphocytes, macrophages, and epithelial cells 
(F  igure 69.2). This infl ammation causes recurrent episodes 
of coughing (usually worse at night), wheezing, c hest tight-
ness, and diffi culty breathing. Such episodes are associated 
with reversible airfl ow obstruction, mediated principally by 
airway infl ammation, and also increased bronchial smooth 
muscle contraction. With chronic, persistent infl ammation, 
and recurrent attacks, there may be evidence of extensive 
epithelial cell damage, loss of ciliated mucosa and basement 
membrane thickening, as well as goblet cell hyperplasia, 
along bronchial wall edema. Hyperplasia of the bronchial 
smooth muscle cells, mucus h ypersecretion, and angio-
genesis are also c ommon in this context. All these chronic 
changes thicken the airway walls and narrow the airway 
diameter, refl ecting airway remodeling. The patient, instead 
of having only episodic symptoms, could become constantly 
symptomatic, as in other obstructive lung diseases, with 
incomplete reversibility of the airway obstruction (H  irota 
& M artin, 2013).

The patterns of infl ammatory response in a  sthma (inten-
sity, cellular mediators, and therapeutic response) may cor-
relate with specifi c a  sthma manifestations. For example, 
T  h2-mediated cytokine responses to aeroallergen are c om-
mon in a  sthma; however, n eutrophilic infl ammation is 
relatively more c ommon in s udden-onset, fatal a  sthma exac-
erbations, in occupational a  sthma, and among asthmatic 
patients who smoke.

There is increasing evidence of the i mportance of 
g ene–environment interactions in a  sthma (K auffmann & 
D  emenais, 2012). A topy, the genetic predisposition for 
the development of an immunoglobulin E (I   gE)-mediated 
response to c ommon aeroallergens, is the strongest iden-
tifi able predisposing factor for developing a  sthma. Viral 
r espiratory infections are one of the most important causes 
of a  sthma exacerbation and may also contribute to the 
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rates rose nearly 50% among Black children, the highest 
rate increase. From 2008 to 2010, prevalence was high-
est among self-reported multiracial, Black, and American 
Indian persons.

Low-income people, irrespective of race or ethnicity, 
have a disproportionate burden of asthma. Despite the 
higher burden of disease among low income and racial 
and ethnic minority populations, access to and the qual-
ity of medical care or asthma provided to those popula-
tions is often poorer, compared to their counterparts 
(National Hospital Ambulatory Medical Care Survey, 
2010a). Moreover, the higher prevalence of exposure to 
asthma triggers in socioeconomically disadvantaged popu-
lations suggests the need for special efforts, in order to 
deliver primary care for asthma, consistent with current 
guidelines (National Hospital Ambulatory Medical Care 
Survey, 2010b).

 n DIAGNOSTIC CRITERIA

Patients usually present with a history of nonspecific symp-
toms, including dyspnea, cough, and/or wheezing, the clas-
sic symptoms of asthma. They may also present with chest 
tightness or difficulty breathing at night. The symptoms are 
worse at night and in the early morning, and cough is some-
times the only reported symptom. Compared with unaf-
fected individuals adult asthma patients are more likely to 
have experienced respiratory symptoms during childhood, 
reflecting undiagnosed childhood asthma (Yunginger et al., 
1992). Common triggers of asthma symptoms include exer-
cise, airborne allergens or irritants, weather changes, viral 
infections, stress, strong emotions, seasonal changes, and 
menstrual cycles (Table 69.1).

The symptoms are episodic. Certain chronic occupa-
tional exposures can result in airway sensitization, ultimately 
manifesting as occupational asthma, which is characterized 
by asthma symptoms that worsen in association with work-
place exposures (see Chapter 73 on Occupational Lung 
Disease). There is an increased likelihood of asthma among 
patients with a family history of atopy. The clinical diagno-
sis of asthma does not require laboratory testing; however, 

development of asthma. Cholinergic stimulation causes 
constriction of the bronchi, dilation of the local blood ves-
sels, and increased mucus production. Adrenergic stimula-
tion leads to bronchodilation, mucosal vasoconstriction, 
and increased ion secretion, resulting in increased ciliary 
rate and mucus clearance. The respiratory epithelium 
has an extensive network of beta-2 receptors that oppose 
bronchoconstriction. Stimulation of the beta receptors 
on the mast cells and other inflammatory cells stabilizes 
them and inhibits the release of inflammatory mediators. 
Bronchodilation results from circulating catecholamines, 
such as epinephrine, and glucocorticoids, which are 
affected by circadian rhythms, resulting in lower levels at 
night and early morning, and a concomitant increased risk 
of asthma symptoms.

An asthma attack is made up of two phases, an acute 
phase response and a late phase response. The acute 
response begins within 5 to 15 minutes of the inciting event 
and lasts up to an hour. It begins with the interaction of an 
allergen and a macrophage. The late response occurs within 
2 to 6 hours and lasts 12 to 24 hours. It is characterized 
by the increased infiltration of eosinophils and neutrophils. 
Early in an asthma attack, there is increased minute ventila-
tion, which causes hypocarbia. With tiring of the respira-
tory muscles, there is a reduction in minute ventilation, and 
hypocarbia is replaced by normocarbia. This should be a 
signal that the patient is progressing to respiratory failure 
and might require mechanical ventilation.

 n EPIDEMIOLOGY

Asthma is one of the most common diagnoses in both adult 
and pediatric primary care. The burden of asthma in the 
United States grew steadily, between 1980 and 2010. It is 
estimated that 25.9 million people in the United States have 
asthma (Schiller, Lucas, & Peregoy, 2012), including 18.9 
million adults. Approximately 8.2% of adults, and 9.5% 
or 7.1 million children, have asthma (Summary Health 
Statistics for U.S. Children; National Health Interview 
Survey, 2011). Asthma is the cause for 15 million primary 
care office and hospital clinic visits, and 2 million emer-
gency department visits per year (National Ambulatory 
Medical Care Survey: 2010 Summary Tables). It is also the 
primary diagnosis for approximately 479,000 hospitaliza-
tions per year, with an average length of stay of 4.3 days; 
and it was the primary cause of death for 3,404 Americans 
in 2010. Asthma exacerbations are frequent, as 53% of 
individuals with asthma reported an attack in 2008, includ-
ing 57% of children with asthma (Centers for Disease 
Control and Prevention, 2011). The prevalence of asthma 
is higher among women than men, and among boys than 
girls. The disease has a disproportionate effect on non-His-
panic Blacks, American Indian, and Puerto Ricans: 11% of 
non-Hispanic Blacks of all ages and 17% of non-Hispanic 
Black children had asthma in 2009, the highest prevalence 
among racial/ethnic groups. From 2001 to 2009, asthma 

TABLE 69.1
Factors and Conditions Known to Trigger 
an Asthma Attack

Exercise
Drugs (aspirin/NSAIDs)
Irritants (sulfur dioxide and formaldehyde)
Food additives/dairy products
Pregnancy
GERD
Cigarette smoking, including secondhand smoke
Household factors (damp house, gas cooking, humidifiers)
Indoor environmental hazards (silica, chemical fragrances)

GERD, gastroesophageal reflux disease; NSAIDs, nonsteroidal anti-inflammatory 
drugs.
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and 200 mL, compared to the baseline FEV1 (American 
Thoracic Society, 1991). The flow-volume loop, obtained 
at spirometry, should be reviewed to detect any evidence of 
upper airway disorders that mimic asthma.

Asthma patients can have normal spirometry results. 
When the diagnosis is suspected despite normal spirometry 
with bronchodilators, bronchoprovocation testing, usually 
with methacholine, can be considered, as a means for dem-
onstrating bronchial hyperactivity. A bronchial provoca-
tion test can be done using methacholine or histamine. This 
type of testing is useful for diagnosing asthma in patients 
with normal baseline airflow. The drugs are delivered to 
the patient from a nebulizer and the concentration is dou-
bled until there is a 20% decrease in the initial FEV1. This 
concentration is known as the PC20. The test is considered 
positive when a provocative concentration of 8 mg/mL 
or less causes the decrease of 20% of the FEV1. An FEV1 
<80% of the FEV1 before administration is diagnostic of 
bronchial hyperactivity. An occupational challenge may be 
considered, based on the history of workplace exposures.

Serial peak expiratory flow (PEF) readings, obtained 
from a brief, forceful exhalation, may support the diagnosis 
of asthma. The PEF can also be used to monitor asthma 
control. The patient and the health care provider should 
know the personal best PEF, as reduced PEF levels are a 
common feature of worsening asthma.

Imaging and Blood

While not essential to the diagnosis of asthma, a chest x-ray 
can be used to exclude causes of airway narrowing other 
than asthma. When patients use medications regularly for 
sinusitis, but without improvement, sinus x-rays or CT scan 
can be used to exclude an alternative diagnosis. Similarly, 
an evaluation for gastroesophageal reflux is also important 
in the diagnostic evaluation. Eosinophilia in sputum or 
nasal secretions is characteristic of asthma, but neutrophils 
are more common in bronchitis.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Classification of Asthma and Severity 
of Disease 

It is critical to classify asthma severity, because it is the basis 
of effective therapy. Symptoms and lung function are used 
to classify asthma severity (Figure 69.3). Patients can record 
their symptom in a diary, and monitor their lung function 
with a peak flow meter. For monitoring purposes, PEF 
should generally be measured within 15 minutes of wak-
ing up in the morning, before the use of a bronchodilator. 
Specific indicators of severity are: the frequency of symp-
toms per week, nocturnal awakenings, rescue bronchodi-
lator use, effects of asthma symptoms on daily activities, 
and the frequency of exacerbations resulting in the use of 

in some instances, a positive skin test to triggering allergens 
and an elevated serum IgE could support the diagnosis.

A variety of psychosocial factors influence asthma 
outcomes (Weil et al., 1999). Alcohol abuse, recent 
unemployment, and measures of social instability have 
been associated with an increase risk of asthma death. 
Asthma is generally more difficult to control among 
patients with mental illnesses, such as depression and 
schizophrenia (Van Lieshout & MacQueen, 2008). The 
experience of uncontrolled asthma has been found to be 
associated with lower self-esteem (McNelis et al., 2000), 
higher stress levels. This may be related, to some extent 
to the patient’s social support systems, including the 
response of family and friends to the disease, as well as 
the patient’s approach to coping with emotional stress 
(McCormick et al., 2014).

 n HISTORY AND PHYSICAL EXAMINATION

The physical examination should help determine whether 
the patient needs an immediate intervention. Major areas 
of focus include the airway, chest wall, breath sounds, and 
the skin. The vital signs should be reviewed for the respi-
ratory rate, pulse, and whether there is pulsus paradoxus. 
Inspection of the chest wall can help determine whether 
there is hyperinflation. Chest auscultation can help identify 
stridor, wheezing or rales, and prolongation of the respira-
tory rate. It should be noted that wheezing can be absent, 
even in the context of significant airway narrowing.

Indicators of a severe asthma episode include the inabil-
ity to speak in full sentences, tachycardia, tachypnea, nasal 
flaring, and intercostal retractions. These signs should alert 
the clinician of the potential need for emergent action, 
including intubation. The physical examination may be nor-
mal in the presence of asthma. The skin examination should 
help identify signs of eczema on flexor surfaces. The pres-
ence of other signs of atopy (rhinitis, nasal polyps) should 
also be noted (Figure 69.4).

 n DIAGNOSTIC STUDIES

In addition to the history and physical examination, it is 
critical to obtain objective measures in support of the diag-
nosis of asthma. When considering the diagnosis of asthma, 
baseline spirometry with bronchodilators should be con-
ducted, to assess airway patency, and determine whether 
airflow obstruction, if present, is reversible. In spirometry, 
the patient conducts a maximal inhalation, followed by a 
forceful and rapid, complete exhalation. Practitioners can 
use the forced vital capacity (FVC) and the forced expira-
tory volume in 1 second (FEV1) to determine (a) whether 
there is airway obstruction, as indicated by an FEV1/FVC 
ratio of <0.75; (b) the extent of airflow limitation; and  
(c) following the administration of beta2-agonist, whether 
there is reversibility, that is, an increase in FEV1 of 12% 
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Classifying Asthma Severity & Initiating Treatment in Youths ≥ 12 Years of Age & Adults

Assessing serverity and initiating treatment for patients who are not currently taking long-term control medications

Components of Severity
Intermittent

≤2 d/wkSymptoms

Nighttime awakenings

Short-acting beta2-aganist
use for symptoms control
(not prevention of  EIB)

Lung function

Exacerbations
requiring oral systemic

corticosteroids

Recommended step for
initiating therapy

(see stepwise charts for treatment steps.)

In 2–6 weeks, evaluate level of asthma control that is achieved and adjust therapy accordingly.

Classifying severity in patients after asthma becomes well controlled, by lowest level of treatment required to maintain control*

Notes:
• For population-based evaluations, clinical research, or characterization of a patient’s overall asthma severity after control is achieved.
 For clinical management, the focus is on monitoring the level of control, not the level of severity, once treatment is established

Lowest level of treatment
required to maintain control

(See stepwise charts for 
reatment steps.)

Notes:
• Level of severity is determined by assessment of both impairment and risk. Assess impairment domain by patient’s caregiver’s recall of
 previous 2–4 weeks and spirometery. Assign severity to the most severe category in which any feature occurs.

• At present, there are inadequate data to correspond frequencies of exacerbations with different levels of asthma severity. In general, more
 frequent and intense exacerbations (e.g., requiring urgent, unscheduled care, hospitalization, or ICU admission) indicate greater underlying
 disease severity. For treatment purposes, patients who had >2 exacerbations requiring oral systemic corticosteroids in the past year may be
 considered the same as patients who have persistent asthma, even in the absence of impairment levels consistent with persistent asthma.

Risk

Impairment

8–19 yr 85%
20–39 yr 80%
40–59 yr 75%
60–80 yr 70%

Noraml
FEV1/FVE

Interference with
 normal activity

≤2 d/wk

None

0–1/wk (see note)

Consider serverity & interval since last exacerbation. Frequency & severity
may fluctuate over time for patients in any severity category.

Classification of Asthma Severity

Relative annual risk of exacerbations may be related to FEV1.

Step 1 Step 2 Step 3 Step 4 or Step 5

Step 1 Step 2 Step 3 or 4 Step 5 or 6

and consider short course of oral
systemic corticosteroids

≥2 in 1 year (see note)

• Norm. FEV1 between
   exacerbations

• FEV1>80% predicted
• FEV1/FVC normal

• FEV1>80% predicted

Minor limitation

>2 d/wk but not daily,
and not more than

1x on any day

3–4x/month

>2 d/wk but not daily

Mild

• FEV1>80% predicted

Same limitation

Daily

>1x/wk but not nightly

Daily

Moderate

Persistent

• FEV1>60%
predicted

Extremely limited

Several times 
per day

Often 7x/wk

Throughtout day

Severe

Intermittent
Mild Moderate

Persistent
Severe

• FEV1/FVC normal • FEV1/FVC reduced 5% • FEV1/FVC
reduced 5%

≤2x/month

Classification of Asthma Severity: Youths ≥ 12 Years of Age & Adults

FIGURE 69.3 

Cla ssifying ast  hma sev erity and initiating treatment in adults and adolescents. 
FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.

systemic corticosteroids (oral or I  V; s   ee Figure 69.1). When 
the P   EF drops to <80 % of the personal best, this is a sign of 
impending a   sthma attack. The patient should be instructed 
to alert the primary care physician when the PEF drops 
below 80% of their personal best; they should seek emer-
gency care if it drops to 50% or less.

P harmacotherapy of A  sthma

Asthma is medically managed with a combination of quick 
relief and long-term controller medications, in a step-wise 
approach (Figure 69.4).



978      UNIT XIII: Respiratory Conditions

L   ABAs cause sustained b ronchodilation, thereby potentially 
reducing the need for q uick-relief m edications.

Inhaled Corticosteroids 

I nhaled corticosteroids (ICS) are the most effective l ong-
term controller medication for a  sthma. I CS reduce symptom 
s everity, prevent exacerbations, improve a  sthma control and 
quality of life, reduce dependence on systemic steroid use, 
and reduce unscheduled health c are utilization for a  sthma, 
including e mergency department visits and hospitalizations. 

Q UICK RELIEF

S hort-acting b  eta2-a gonists (S   ABAs) are used for immedi-
ate relief from acute symptoms, including wheezing, cough, 
and c hest tightness. S  ABAs are the drugs of choice for treat-
ing exacerbations, acute a  sthma symptoms, and e xercise-
induced bronchospasm. They cause airway smooth muscle 
relaxation, thereby causing b ronchodilation within 3 min-
utes. The use of l evalbuterol, a s tereoselective S  ABA that 
theoretically causes less tachycardia than albuterol, has 
grown signifi cantly during recent years. However, there is 
no evidence that l evalbuterol is more effective than albuterol 
at providing immediate relief of symptoms. Regular use of 
daily S   ABAs is not recommended, as it d oes not yield addi-
tional benefi ts, in comparison to a s-needed-only treatment. 
When patients use S   ABAs more than two times per week, 
this is a sign that their a  sthma symptoms are not controlled, 
and it suggests the need for a nti-infl ammatory m edications.

During e mergency department visits for a  sthma, anti-
cholinergic m edications may be used, along with S   ABAs, to 
treat moderate to severe acute exacerbations. It should be 
noted, however, that the bronchodilator effects of ipratro-
pium bromide have a slower onset than those of albuterol, 
and it has not been shown, to date, that the addition of 
ipratropium, improves outcomes of acute a  sthma exacerba-
tions, compared to albuterol alone. Moreover, is not recom-
mended for routine use in outpatient a  sthma management.

L ong-Term Controller M edications

L ong-term controller m edications are indicated for patients 
with persistent symptoms, in order to reduce their depen-
dence on q uick relief. Except for l ong-acting b  eta2-a gonists 
(L   ABAs), most of the l ong-term controller m edications 
have a nti-infl ammatory properties (National Asthma 
Education and Prevention Program, Third Expert Panel on 
the Diagnosis and Management of Asthma [EPR3], 2007). 

Step 1

Preferred: Alternative:
Alternative:

Alternative:
Preferred:

Preferred:

Preferred:

Preferred:

Preferred:

SABA PRN

Low-dose ICS

Low-dose
ICS + LABA
OR
Medium-dose
ICS

Medium-dose
ICS + LABA

High-dose
ICS + LABA

High-dose
ICS + LABA +
oral
corticosteroid

Consider
Omalizumab
for patients
who have
allergies

AND AND

Consider
Omalizumab
for patients
who have
allergies

Medium-dose
ICS + either
LTRA,
Theophyline,
or ZileutonLow-dose

ICS + either
LTRA,
Theophylline,
or Zileuton

Cromolyn,
LTRA,
Nedo-cromil,
or
Theophyline

Step 2

Step 3

Step 4

Step 5

Step 6

FIGURE 69.4 

Step   wise approach for long -
term asthma management. 

ICS, inhaled corticosteroids; 
LABA, long-acting beta2-agonists; 
LTRA, leukotriene receptor antag-
onists; PRN, as needed; SABA, 
short-acting beta2-agonists. 

When managing an acute a  sthma exacerbation 
patients should avoid diluting an albuterol treat-
ment by adding ipratropium to the same nebulizer.
Systemic corticosteroids are important in prevent-
ing the progression of an acute a  sthma exacerba-
tion and preventing recurrent attacks. However, 
it may take more than 4 hours for their effects to 
be fully established. Patients with moderate to 
severe exacerbations should receive oral cortico-
steroids; and those who require more than three 
courses of oral corticosteroids during a 1 2-month 
period should be evaluated further to determine 
whether the maintenance regimen should be 
adjusted in order to reduce exposure to systemic 
corticosteroids, and thereby reduce the likelihood 
of their side effects. Side effects include increased 
appetite, water retention and weight gain, adrenal 
suppression, osteoporosis, worsening of hyperten-
sion, aseptic necrosis of bone, peptic ulcer d isease, 
central obesity, and diabetes mellitus

 C L I N I C A L  W A R N I N G :!
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routinely.  Montelukast, an oral    LTRA, binds to the  cysteinyl 
leukotriene    CysLT1 receptor, thereby blocking the action of 
leukotriene  D4 (as well as    LTC4 and    LTE4) on the receptor. 
This reduces bronchoconstriction, as well as mucus produc-
tion and infl ammation (  Montuschi &   Peters-Golden, 2010).

  Long-Acting  Beta- Agonists 

  LABAs stimulate   beta2-receptors, thereby causing bron-
chial smooth muscle relaxation and  bronchodilatation. 
Their effects are prolonged because of their lipophilic prop-
erties that facilitate anchoring of the drug to the plasma 
membrane and more prolonged binding to the   beta2-recep-
tor relax smooth muscle by stimulating.   LABAs, in com-
bination with   ICS, are the preferred treatment at steps 3 
to 6. Patients with persistent symptoms despite  low-dose 
  ICS can be treated with either increased dosage of   ICS or 
the combination of  low-dose   ICS plus    LABAs. Patients on 
   LABAs should not receive more than 100 mcg of  salme-
terol or 24 mcg  of formoterol per dose, as higher doses are 
associated with increased cardiovascular effects (tachycar-
dia, prolonged    QTc interval), hypokalemia, hypoglycemia, 
and tremors. Based on a subgroup analysis of a clinical 
trial, there had been concern for a potential increase in 
the risk of cardiovascular death among patients receiving 
   LABAs; however, more recent studies completed in the 
 United States have not confi rmed such a risk ( Chapman, 
 Barnes,  Greening,  Jones, &  Pedersen, 2010).

 Methylxanthines

While rarely used,  sustained-release theophylline can be 
used as  second-line  therapy in  step 2, for mild persistent 
  asthma. Theophylline preparations should generally be 
used as adjunct  therapy to   ICS. Their  anti-infl ammatory 
effects are minimal, and they act primarily as  nonselec-
tive  phosphodiesterase inhibitors, with resulting broncho-
dilator effects. Serum theophylline concentration must 
be monitored, to avoid toxicity. Toxicity may present as 
tachycardia, headaches, nausea and vomiting (  Hendeles & 
 Weinberger, 1983).

I CS are more effective in controlling a  sthma symptoms, com-
pared to other l ong-term controller m edications (National 
Asthma Education and Prevention Program, Third Expert 
Panel on the Diagnosis and Management of Asthma [EPR3], 
2007). L  ABAs are often used in addition to I  CS. Preparations 
with l ow-to-m edium dose I CS are used for patients with 
mild to moderate a  sthma; and h igh-dose preparations are 
used for severe a  sthma. Since deposition of the medication 
into the airway depends on the m ode of delivery, it is critical 
to ensure that patients are educated in the use of the delivery 
device, for example, m  etered-dose inhaler (M   DIs). The use 
of h olding chambers is recommended with M   DIs, especially 
for patients with poor h and-to-mouth coordination. Local 
side effects of I  CS use include oral thrush, dysphonia and 
less frequently, bronchospasm. In order to reduce the risk for 
these side effects, patients should be instructed to rinse their 
mouth with water after inhaling I  CS. I CS preparations are 
generally less effective when asthmatic patients are chronic 
smokers, or have predominantly n eutrophilic infl ammation.

Oral Systemic Corticosteroids

Oral corticosteroids have potent a nti-infl ammatory effects 
on the airway, and are recommended for the treatment of 
d iffi cult-to-control a  sthma. When administered chroni-
cally, they also have signifi cant side effects, including water 
retention, hypertension, C ushing’s syndrome, dermal thin-
ning, and muscle weakness. Since the probability of adverse 
effects is related to the dose, frequency, and length of treat-
ment, efforts should be made to use the lowest dose neces-
sary to achieve a  sthma control, in the absence of alternative 
treatment (A  gertoft & P  endersen, 1995).

I mmunomodulators

These drugs have s teroid-sparing effects and contribute to 
l ong-term a  sthma control. O malizumab is recommended 
for patients with severe persistent a  sthma receiving h igh-
dose I  CS and L   ABA, but not achieving control. O malizumab 
is an antibody that helps decrease allergic infl ammation in 
the lung. It prevents activation of mast cells and basophils 
by binding to the F c portion of I   gE (D  imov, S tokes, & 
C  asale, 2009). There is insuffi cient evidence to support the 
use of other i mmunomodulators, including methotrexate, 
gold, t roleandomycin, and colchicine (National Asthma 
Education and Prevention Program, Third Expert Panel on 
the Diagnosis and Management of Asthma [EPR3], 2007)

Leukotriene Modifi ers

The leukotriene modifi ers include the  5- lipoxygenase inhibi-
tors and leukotriene receptor antagonists (   LTRAs). They can 
be used as  second-line treatment for step 2 mild persistent 
  asthma.   LTRAs are not as effective as   ICS.  Zileuton has clini-
cal benefi ts as an adjunctive  therapy for patients with  exer-
cise-induced bronchoconstriction   aspirin-sensitive   asthma. 
Patients receiving   Zileuton must have liver enzymes monitored 

Goals of    Asthma  Care

In the primary  care setting, the main goals of   asthma man-
agement are to reduce the patient’s level of risk and level of 
impairment.

Clinical Pearls
 n Therapeutic  drug monitoring of theophylline levels 

should be done at least every 6 months. Drug 
interactions are  common with theophylline. Dosing 
adjustments should be made in conjunction with a 
pharmacist familiar with theophylline dosing.
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symptoms such as exposure at home, work, day care, or 
school to inhalant allergens or irritants, as well as comorbid 
conditions. He or she should assess the patient’s knowledge 
and skills for self-management, self-monitoring and med-
ication-administration techniques, as well as the patient’s 
self-monitoring assessed by use of peak flow meters or 
alarm symptoms. Spirometry measurement (FEV1, FVC, 
FEV1/FVC) is recommended in all patients. At the conclu-
sion of the first visit, the clinician should prescribe pharma-
cotherapy based on severity, and formulate and review an 
action plan. Subsequent visits should be scheduled at 2 to 6 
week intervals, until control is achieved.

Approach to Maintenance Asthma Visit: 
Chronic Asthma Care

Clinicians should assess asthma control based on the need 
to change the treatment regimen in response to the patient’s 
risks and level of impairment (step up or down). They 
should advise patients to monitor their symptoms or peak 
flow. Patients with moderate to severe persistent asthma, or 
a history of severe exacerbations, and those who poorly per-
ceive airway obstruction should use peak flow monitoring 
on a daily basis. At every visit, the clinician should assess 
the patient’s concerns, adherence to the written action plan, 
and asthma medication technique.

Spirometry should be obtained (1) after initiation of treat-
ment, resulting in stabilization of symptoms and PEF; (2) to 
evaluate sustained or progressive loss of asthma control; and 
(3) at least every 1 to 2 years. Current airflow obstruction 
(low FEV1) indicates increased risk for exacerbations.

Visit Schedule for Chronic Asthma Care

When a step up in therapy is anticipated, visits at 2- to 6-week 
intervals; however, once asthma control is achieved, follow-up 
visits can be scheduled at longer intervals, between 1 and 6 
months, depending on the duration of asthma control and the 
required intensity of treatment. Visits to assess the potential for 
stepdown therapy should be scheduled at 3-month intervals.

Special Considerations in Assessment and 
Monitoring

EXERCISE-INDUCED BRONCHOSPASM 

Exercise-induced bronchospasm (EIB) should be anticipated 
in all asthma patients. A history of cough, shortness of 
breath, chest pain or tightness, wheezing, or endurance limi-
tation during exercise suggests EIB. Pre-exercise SABA at 
least 30 minutes prior to exercise is the treatment of choice 
in this patient population.

PREGNANCY

Maintaining adequate control of asthma during pregnancy is 
important for the health of the mother and her baby. Asthma 
should be monitored during prenatal visits. Albuterol is 

Impairment Reduction

The primary objective of impairment reduction is to prevent 
chronic and troublesome symptoms, such as daytime and 
nighttime dyspnea, cough, and exertional symptoms. Key 
objectives include a reduction of the use of SABAs to up to 
2 d/wk for quick symptom relief, and the prevention of exer-
cise-induced symptoms (cough, wheezing). Maintenance of 
normal physical activity and (near) normal lung function is 
also important components of impairment reduction.

Risk Reduction

Key components of risk reduction include the prevention 
of asthma exacerbations, and minimization of the need 
for emergency department visits and hospitalizations. 
Additional, long-term objectives include, prevention of loss 
of lung function, and to provide optimal pharmacotherapy 
that minimizes potential side effects.

Components of Asthma Care

To achieve the goals of asthma management, four compo-
nents of asthma care are required: assessment and monitoring, 
education for a partnership in care, control of environmental 
factors and related comorbidities, and asthma pharmacother-
apy. A stepwise approach integrates these four components.

Asthma Assessment and Monitoring

Several elements must be taken into consideration in the 
assessment and monitoring of asthma:

 n Severity: The intensity of the disease process is most 
easily measured while patients are not on long-term 
control therapy. If the patient’s asthma is controlled on 
long-term therapy, the step of care needed to maintain 
control can serve as the basis for measuring severity.

 n Control: When the patient requires the use of SABA 
less than twice per week, this is an indicator of ade-
quate asthma control.

 n Responsiveness is indicated by ease of establishing 
asthma control with long-term therapy.

 n Impairment: The patient’s symptoms (frequency and 
intensity), and how they affect functional status.

 n Risk: The likelihood of asthma exacerbations, reduc-
tion in lung function, or adverse drug effects.

Even though the same measures are used to assess 
asthma severity and control, initiation of therapy is based 
on disease severity, but treatment is adjusted based on dis-
ease control. The measures of interest include symptoms; 
frequency of exacerbations, need for SABA, and limitations 
to normal activities.

Approach to First Asthma Visit

On initial visit, the clinician should classify asthma severity 
(see Figure 69.3), identify precipitating factors for episodic 
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management: (1) assessing control to adjust  therapy if 
needed; (2) ongoing patient education; (3) environmental 
control measures, and treatment of  comorbid conditions; 
and (4)  selection of medication. The goal of this approach 
is to achieve symptoms control as soon as possible, by 
suppressing airway infl ammation, and then  step down 
when it is possible. At all steps of  care,   ICSs are the most 
effective  anti-infl ammatory  therapy and the preferred 
fi rst-line treatment.

 NON PHARMACOLOGICAL MANAGEMENT

Exposure to allergens or irritants may worsen   asthma symp-
toms and lead to   asthma exacerbations. Consequently, it 
is important to educate the patient to recognize exposures 
that may worsen   asthma symptoms in the home or at work. 
In addition, it may be more diffi cult to achieve   asthma 
control among patients with certain  comorbid conditions, 
including obesity, sleep apnea,  gastroesophageal refl ux  dis-
ease, rhinitis, and sinusitis. It is critical to address these 
 comorbid conditions in the treatment of   asthma, and to 
provide patients with an  action plan for the management 
of acute upper  respiratory infections, a  common  trigger for 
  asthma attacks.

INHALANT ALLERGENS

Patients with   asthma may have increased reactivity to 
 common inhalant allergens, including cockroach, house 
dust mite, animal antigens, indoor fungi, and pollen 
from grass, tree, and weed, all of which can be identifi ed 
through  allergy skin or  in vitro testing. Such allergens 
should be avoided by patients with persistent   asthma, 
especially those that do not achieve control of their symp-
toms. Such allergen reactivity may be identifi ed through 
the patient history. Detection of  allergen-specifi c    IgE anti-
body responses through skin or  in vitro testing may be 
helpful, along with other clinical information, in assessing 
the effects of exposure to the allergen on   asthma control. 
Patient education is critical to helping patient achieve effec-
tive allergen avoidance.  Evidence-based methods for the 
control of  inhalant allergen exposures are summarized in 
 Tables 69.1 and 69.2.

When patients have persistent   asthma symptoms 
and poor   asthma control despite optimal pharmacologi-
cal treatment, primary  care providers should refer the 
patient to an allergist for consideration of allergen immu-
notherapy. The decision to use this procedure should 
be made only when the benefi ts of its use outweigh its 
risks.

IRRITANTS AND OCCUPATIONAL EXPOSURES

 The relationship of irritant exposures (e.g., tobacco 
smoke) to symptom control should be assessed during pri-
mary  care visits. Patients who smoke should be counseled 
against tobacco use, and referred to a smoking cessation 
program. Asthmatic patients should also be advised to 

the preferred  SABA. ICSs, particularly budesonide, are the 
preferred  long-term control  medications because of docu-
mented safety and effi cacy. Oral corticosteroids, if required, 
should be judiciously used.

SURGERY

Patients who have   asthma are at risk for complications dur-
ing and after surgery. Lung function should be assessed sev-
eral days before surgery and   ICS should be started if    FEV1 
is <80% of personal best. Intravenous hydrocortisone might 
be needed during surgery for selected patients.

Education and  Partnership in  Care

The foundation for effective   asthma management is the 
 partnership between the clinician and the patient. Patient 
education about   asthma  self-management improves patient 
outcomes and reduces health care utilization, including 
 emergency department visits and hospitalizations, and costs. 
At every encounter, the following key educational messages 
should be taught (Figure 69.5): 

1. Basic facts: The difference between normal and asth-
matic airways, the  role of infl ammation, and the changes 
that occur in the airways during an    asthma attack.

2. Role of  medications:  The difference between control-
ler  medications and rescue  medications.

3. Patient skills: Proper technique for administration of 
 medications, including use of inhalers and other devices, 
as prescribed (e.g.,  spacer/ holding chambers, nebulizers).

 l How to identify and avoid relevant environmental 
allergens and irritants

 l How to use a written   asthma  action plan to assess 
  asthma control and take appropriate action. The 
clinician should advise the patient to carry a copy 
of the  action plan, and should update the plan at 
least every 6 months or at every visit.

Approach to  Therapy

 LONG-TERM  DISEASE MANAGEMENT 
(   STEPWISE APPROACH; FIGURE 69.1)

All four components of  care mentioned earlier are 
included in the    stepwise approach to  long-term   asthma 

Clinical Pearls
 n Spacer devices are recommended for all  metered-

dose administration of steroid products, as well 
as for anyone having diffi culty coordinating the 
breathing and fi ring steps of using    MDIs. When 
choosing a  spacer, closed units (with  one-way 
valves) are preferred (aka  holding chambers). 
Open units do not improve administration of the 
medication. Holding chambers are available with 
a mouthpiece or a mask, and are made in  age-
appropriate sizes. A separate prescription is gener-
ally required for a  holding chamber.
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MEDICINE: HOW MUCH: WHEN TO TAKE IT:

MEDICINE: HOW MUCH: WHEN TO TAKE IT:

MEDICINE: HOW MUCH: WHEN TO TAKE IT:

Asthma Action Plan
[To be completed by health care provider]

Medical Record #: Updated On:

Name

Address

Health Care Provider Name

Date of Birth

Emergency Contact/Phone

Phone Fax

Asthma Severity: � Intermittent � Mild Persistent � Moderate Persistent � Severe Persistent

Asthma Triggers: � Colds � Exercise � Animals � Dust � Smoke � Food � Weather � Other

If Feeling Well
(Green Zone) Tale Every Day Long – Term Control Medicines

You have all of these:
• Breathing is good
• No cough or wheeze
• Can work / play
• Sleeps all night

Peak flow in this area:

to

5-15 minutes before exercise use this medicine

If Not Fee l ing Well
(Yellow Zone)

Take Every Day Medicines and
Add These Quick-Relief Medicines

You have any of these:
• Cough
• Wheeze
• Tight chest
• Coughing
at night

Peak flow in this area:

to

Call doctor if these medicines are used more than two days a week.

If Feeling Very Sick
(Red Zone)

Take These Medicines and Get help from a Doctor NOW!

Your asthma is getting
worse fast:
• Medicine is not helping
• Breathing is hard and 
fast

• Nose opens wide
• Can’t walk
or talk well

• Ribs show
Peak flow reading below:

SEEK EMERGENCY CARE or CALL 911 NOW if: Lips are bluish, 
Getting worse fast, Hard to breathe, Can’t talk or cry because of hard 
breathing or has passed out

Make an appointment with your primary care provider within two days of an ER visit or hospitalization

Health Care Provider Signature

Patient/Guardian Signature [I have read and understood these instructions]

Date

Date

New York City Department of Health and Mental Hygiene
Michael R. Bloomberg, Mayor
Thomas A. Farley M.D., M.P.H., Commissioner 
nyc.gov/health

Citywide Asthma Initiative
Adapted from Finger Lakes Asthma Action Plan and NHLBI 
Revised 10/13

COPY FOR PATIENT

WHITE - PATIENT COPY
PINK - SCHOOL/DAY CARE COPY 

YELLOW - PROVIDER COPY

HPD X46041 09 08

FIGURE 69.5 

Asthma action plan.
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refrain from vigorous physical activity during periods of 
poor air quality.

Certain occupations (e.g., painters, domestic clean-
ers, laboratory technicians) require exposure to chemical 
irritants that may worsen asthma symptoms. Asthmatic 
patients should be asked about the relationship between 
their symptoms and exposure to their work environments, 
including whether their symptoms worsen while at work, 
or improve during days off. Primary care providers should 
consider referral to an occupational asthma specialist, when 
occupational exposures make it necessary for the patients to 
consider quitting their jobs. For more information on this 
topic, see Chapter 73.

 n COMMUNITY RESOURCES

In the management of asthma, primary care clinicians 
should consider integrating community-based resources that 
have the potential to enhance the quality of asthma care, 
and thereby improve disease outcomes. These include edu-
cational interventions/programs delivered by community-
based pharmacies; classes that cover critical information 
on asthma management, including the use of medications, 
devices and action plans, as well as school and family issues; 
school-based asthma management programs; and home 
visiting programs that have the potential to help identify 
causes for poor disease control in the home environment. 
The clinicians should also advise primary care clinicians 
about sources of evidence-based information about asthma, 
including the National Asthma Education and Prevention 
Program.

TABLE 69.2
Control Methods for Inhalant Allergen 
Exposures

Animal antigens
Keep pet outdoors (away from bedroom, upholstered furniture, 

and/or carpet)
House mite allergens

Cover pillows and mattresses with allergen-impermeable covers
Wash sheets, blankets, and stuffed toys in >130°F water weekly
Remove carpets from bedrooms
Keep indoor humidity <60% (also decreases indoor fungi)

Cockroach infestation
Use common, nonvolatile control methods

Outdoor allergens (pollen, grass, tree)
Stay indoors at peak pollens times, especially at midday and 

afternoon. 
General

Vacuum carpets once to twice weekly, to reduce dust 
accumulation

Remain in air-conditioned areas during warm months
Use dehumidifiers to achieve 30%–50% humidity in high-humidity 

areas within the house, to decrease dust mite and fungi

The U.S. Centers for Disease Control and Prevention 
is an excellent source of information for providers and 
patients: www.cdc.gov/asthma/

The following web-based links are also recommended:

 n American Academy of Allergy Asthma & Immunology  
(AAAAI): www.aaaai.org/conditions-and-treatments/ 
asthma.aspx. This website offers information about  
childhood asthma in English and Spanish.

 n American Academy of Family Physicians (AAFP): 
http://familydoctor.org/familydoctor/en/diseases-
conditions/asthma/treatment/asthma-action-plan.
html. This site provides information about asthma 
management and how to manage symptoms with an 
asthma action plan.

 n American Lung Association (ALA): www.lung.
org/lung-disease/asthma/

 n Asthma and Allergy Foundation of America (AAFA): 
www.aafa.org/. This nonprofit organization is 
dedicated to improving the quality of life for peo-
ple with asthma and allergies and their caregiv-
ers. The site offers a multimedia library, a glossary 
of asthma terms, and a list of health professional 
programs educating and caring for patients with 
asthma.

Other Factors

MEDICATION SENSITIVITIES

Asthma patients, especially those with severe persistent 
disease, should be educated about potential medication 
sensitivities. These include aspirin or nonsteroidal anti-
inflammatories (NSAIDs), especially when the patient has 
nasal polyps; sulfite-containing foods, including wine, beer, 
and some processed foods; and nonselective beta-block-
ers. However, most asthmatic patients tolerate selective 
beta-blockers.

MANAGEMENT OF ACUTE EXACERBATIONS

Asthma exacerbations are characterized by worsening 
cough, chest tightness, wheezing, or breathlessness. They 
may be caused by a variety of factors, including viral, or 
less frequently, bacterial infection, as well as exposure to 
allergens or poor control (Table 69.4). All patients should 
be taught to recognize signs and symptoms of worsen-
ing asthma, and how to effectively treat those symptoms, 
with guidance through an asthma action plan. The asthma 
action plan guides initiation of treatment at home, based 
on the severity of the exacerbation, and prompts patients 
at high risk for a fatal attack to seek immediate medical 
attention (Figure 69.5).

The signs and symptoms of a severe attack, severe short-
ness of breath, inability to speak in full sentences, accessory 
muscle use and drowsiness, indicate the need for immedi-
ate medical attention. Patients with less severe exacerba-
tions can start treatment at home, and assess their response 

http://www.cdc.gov/asthma
http://www.aaaai.org/conditions-and-treatments/asthma.aspx
http://www.lung.org/lung-disease/asthma/
http://www.aafa.org
http://www.aaaai.org/conditions-and-treatments/asthma.aspx
http://www.lung.org/lung-disease/asthma/
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TABLE 69.3
Refer ral to an Asthm   a Specialist for 
Consu ltation or Coman  agement

 Life-threatening   asthma exacerbation.
Patient is not meeting the goals of   asthma  therapy after 3–6 

months of treatment. An earlier  referral or  consultation is 
appropriate if the physician concludes that the patient is 
unresponsive to  therapy.

Signs and symptoms are atypical, or there are problems in dif-
ferential  diagnosis.

Other conditions complicate   asthma or its  diagnosis (e.g., 
sinusitis, nasal polyps,  aspergillosis, severe rhinitis,    VCD,    GERD, 
   COPD).

Additional diagnostic testing is indicated (e.g.,  allergy skin test-
ing,  rhinoscopy, complete pulmonary function studies, provoca-
tive challenge, bronchoscopy).

Patient requires additional education and guidance on com-
plications of  therapy, problems with adherence, or allergen 
avoidance.

Consideration for immunotherapy.
Patient has required more than two bursts of oral corticosteroids 

in 1 year or has an exacerbation requiring hospitalization.
Patient requires confi rmation of a history that suggests that an 

occupational or environmental inhalant or ingested substance 
is provoking or contributing to   asthma.

COPD, chronic obstructive pulmonary disease; GERD, gastroesophageal refl ux 
disease; VCD, vocal cord dysfunction.

  ASTHMA  HISTORY

Previous severe exacerbation (e.g., intubation or   ICU admission for 
  asthma)

Two or more   ED visits for   asthma in the past year
Hospitalization or   ED visit for   asthma in the past month
Using >2 canisters of   SABA per month
Diffi culty perceiving   asthma symptoms or  severity of exacerbations
Other risk  factors: lack of a written    asthma  action plan, sensitivity 

to    Alternaria

 SOCIAL  HISTORY

Low socioeconomic status or  inner-city residence
Illicit drug use
Major psychosocial problems

COMORBIDITIES

Cardiovascular  disease
Other chronic  lung  disease
Chronic psychiatric  disease

TABLE 69.4 Risk Factors for D eath From A  sthma

  ED, emergency department;   SABA,  short-acting   beta2-agonist.
Source:  Abramson et al. (2001);  Greenberg et al. (1993);   Hardie et al. (2002); 
  Kallenbach et al. (1993);  Kikuchi et al. (1994);   O’Hollaren et al. (1991);  Rodrigo 
and  Rodrigo (1993);   Strunk and   Mrazek (1986);   Suissa et al. (1994).

response to the initial treatment should then be assessed. 
Cessation of wheezing or dyspnea with a    PEF >80% rep-
resents a “good” response. Patients with a good response 
should continue    SABAs every 3 to 4 hours for 24 to 48 

to treatment. Patients should be taught to use a peak fl ow 
meter, and to know their personal best. When the    PEF is 
<50% of the personal best, the patient should also seek 
medical attention. When the    PEF is at 50% to 79%, the 
patient should start albuterol, up to two treatments of two 
to six puffs, or nebulizer treatments every 20 minutes. The 

Clinicians who manage  diffi cult-to-control   asthma 
should consider the effects of certain  comorbid 
conditions on   asthma control. Daytime sleepi-
ness, snoring, and apneas during the night should 
prompt a  referral to a sleep specialist for the pos-
sible  diagnosis of obstructive sleep apnea. Similarly, 
rhinitis/sinusitis is associated with increased airway 
 hyperresponsiveness and excess risk of   asthma 
exacerbation. When present,  therapy should be ini-
tiated with antihistamines, intranasal steroids and/
or antibiotics, as needed.
 Patients with  steroid-dependent   asthma and pul-
monary infi ltrates should be evaluated for   allergic 
bronchopulmonary aspergillosis (   ABPA). Diagnostic 
criteria for    ABPA include central bronchiectasis, 
a positive  aspergillus skin test, elevated serum  asper-
gillus-specifi c    IgE or    IgG, and total serum    IgE >1,000 
ng/  mL.  ABPA is treated with prednisone 0.5 mg/kg, 
with a slow taper and  monitoring of the  chest  x-ray 
and total serum    IgE levels. The addition of oral  itra-
conazole for 16 weeks may reduce    IgE levels, as well 
as the frequency of exacerbations requiring steroid 
use (  Wark et al., 2003).
 Patients with persistent nocturnal   asthma symp-
toms and heartburn should be evaluated for  gastro-
esophageal refl ux  disease (   GERD). Management of 
   GERD involves  H2 blockers and  proton pump inhibi-
tors (  PPI), avoidance of fried food, heavy meals, 
alcohol and caffeine; avoiding food 3 hours before 
sleep; and raising the head of the bed. Obese and 
overweight patients should be counseled on weight 
loss as a method of controlling   asthma symptoms 
as well as improving overall health. Weight loss 
results in improved pulmonary mechanics,    FEV1, 
reduced exacerbations, and steroid use and overall 
improved quality of life (  Juel,  Ali,   Nilas, &   Ulrik, 
2012).
 The decision to refer to an    asthma specialist for 
 consultation depends on a number of  factors. The 
primary  care physician and the    asthma specialist 
should work together to ensure adequate symp-
tomatic control. Table 69.3 illustrates the reasons 
for  referral. Also, patients with signifi cant psychiat-
ric, psychosocial, or a diffi cult family situation may 
require  referral to a mental health professional for 
counseling. These issues have been shown to be 
detrimental to adequate   asthma control.
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hours, contact their clinicians, and consider a short course 
of corticosteroids. Patients with an incomplete response, as 
indicated by persistent symptoms and a PEF 50% to 79%, 
should start oral corticosteroids and contact their clinicians 
urgently. When there is no change or worsening symptoms, 
or PEF <50%, this is evidence for a poor response, and the 
need to start oral corticosteroids immediately, and seek 
emergency care. A discussion of the management of asthma 
in the emergency department is beyond the scope of this 
chapter.
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Carcinoma of the Lung
Sonal Bordia, MD  •  Nay Min Tun, MD

Lung cancer is the second most common cancer in both 
sexes and the leading cause of cancer deaths in the United 
States, killing nearly three times as many men as prostate 
cancer and about twice as many women as breast cancer. 
Age-adjusted lung cancer death rates are 68.8 per 100,000 
men and 40.6 per 100,000 women in the United States 
(Kohler et al., 2011). Given the magnitude of the problem, 
it is incumbent upon every primary care provider to have a 
good knowledge of lung cancer and its management. The 
most important aspects of epidemiology, diagnosis, treat-
ment, and prevention are reviewed here.

 n ANATOmy, PHySIOLOGy, AND PATHOLOGy

The term lung cancer refers to carcinoma arising from the 
respiratory epithelium (bronchi, bronchioles, and alveoli). 
The four basic histologic types of lung cancer are adeno-
carcinoma, squamous cell carcinoma, small-cell carcinoma, 
and large-cell carcinoma. A widely used classifi cation 
divides lung cancer into two major groups: small-cell lung 
cancer (SCLC) and non-small-cell lung cancer  (NSCLC), 
refl ecting the different natural histories and therapeutic 
approaches. NSCLC accounts for approximately 85% of 
all lung carcinoma. Adenocarcinoma is the most common 
type of NSCLC, followed by squamous cell carcinoma, and 
other histologic types.

Small-cell carcinoma is a poorly differentiated neuro-
endocrine tumor. The cells have scant cytoplasm, hyper-
chromatic nuclei with a fi ne (“salt and pepper”) chromatin 
distribution, and prominent nuclei. It tends to occur cen-
trally with endobronchial growth and is strongly associated 
with smoking. SCLC, more often than NSCLC, may cause 
paraneoplastic syndromes by producing specifi c peptide hor-
mones such as adrenocorticotrophic hormone (ACTH), argi-
nine vasopressin (AVP), and atrial natriuretic peptide (ANP).

Squamous cell carcinomas arise from bronchial epithe-
lial cells where squamous metaplasia is present. The his-
tologic hallmarks of these tumors include keratin “onion 
pearls” and intercellular bridges. This cell type is classically 
associated with a history of smoking. Because of identical 
morphology, it requires clinical correlation to differentiate 

squamous cell carcinoma of the lung from head and neck 
squamous cell carcinoma. Like SCLC, squamous cell car-
cinoma of the lung tends to occur centrally, and present 
with chronic cough, hemoptysis, or obstructive atelectasis. 
Because of their central location, sputum cytology is more 
likely to be positive. Squamous cell carcinoma is most often 
associated with hypercalcemia attributed to production of 
parathyroid hormone-like peptide.

Adenocarcinomas, in contrast, tend to occur in the 
periphery of the lung rather than the central airways. 
Although tobacco use may be associated with adenocarcino-
mas, they are the most common type of lung cancer occur-
ring in “never smokers.” The tumor may show glandular 
formation, papillary growth, bronchoalveolar pattern, or 
cellular mucin. Invasive adenocarcinoma with bronchoal-
veolar features (previously known as bronchoalveolar carci-
noma) is a subtype of adenocarcinoma that originates in the 
terminal bronchioles and extends into the alveolar spaces. 
Radiologically, it may present as a diffuse multinodular 
lesion, as a pneumonic infi ltrate, and on screening CT scans 
as a ground-glass opacity. Adenocarcinomas are more likely 
to metastasize to extrapulmonary sites than are squamous 
cell carcinomas. After complete resection of an intrathoracic 
tumor, distant metastasis to the bone, brain, liver, or adre-
nals is the most frequent pattern of recurrence. Because of 
their peripheral location, they are less likely to cause symp-
toms early in their development.

 n EPIDEmIOLOGy

The incidence of lung cancer correlates with the preva-
lence of cigarette smoking. Among plausible etiologic fac-
tors, cigarette smoking continues to be the major cause of 
lung cancer. The relative risk of lung cancer in a long-term 
smoker is 10 to 30 times that of a never smoker. Cigarette 
smoking increases the risks of all the major lung cancer 
cell types (Khuder, Dayal, Mutgi, Willey, & Dayal, 1998). 
Cigar and pipe smoking increase the risk of lung cancer to a 
lesser degree compared to cigarette smoking. Environmental 
tobacco smoke or secondhand smoke is also an established 
cause of lung cancer. The risk for developing lung cancer is 
directly related to the number of cigarettes smoked daily, 
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The prototypical lung cancer patient is a current or 
former smoker, usually in the seventh decade of life. Lung 
cancer should be suspected in any patient presenting with 
a lung nodule or mass on chest x-ray, even in the absence 
of any symptoms, or when a pneumonia fails to resolve 
radiologically in 6 to 8 weeks after appropriate antibiotic 
therapy, especially in a patient with a history of tobacco 
use. Lung cancer should always be suspected in a current or 
former smoker who presents with chronic cough, especially 
when complicated by hemoptysis, even in the face of a nor-
mal chest x-ray.

 n HISTORy AND PHySICAL EXAmINATION

Although as many as 15% of lung cancer patients are 
asymptomatic at the time of diagnosis, the early symptoms 
are nonspecifi c and are often ignored for prolonged periods. 
More than half of all patients diagnosed with lung cancer 
present with advanced disease at the time of diagnosis.

The clinical presentation of lung cancer is diverse. 
Symptoms and signs can be attributed to the following:

 n Local tumor growth, invasion, or obstruction
 n Regional tumor spread to lymph nodes and adjacent 
structures

 n Extrathoracic distant metastatic spread
 n Paraneoplastic syndromes

Clinical manifestations, in order of decreasing fre-
quency, are cough, weight loss, dyspnea, chest pain, hemop-
tysis, bone pain, clubbing, fever, weakness, superior vena 
cava obstruction, dysphagia, and wheezing and stridor. 
Some patients may initially present with laboratory abnor-
malities such as elevated alkaline phosphatase, elevated 
liver enzymes, and hypercalcemia.

Symptoms arising from local tumor growth depend on 
the location and size of the tumor. Central or endobronchial 
growth of the primary tumor is more likely to be associated 
with cough early on, and ultimately may lead to hemoptysis. 
Hemoptysis, when present, is the most alarming symptom 

years of use, depth of inhalation, cigarette tar content, use 
of fi lterless cigarettes, and age of smoking onset. Although 
the risk is signifi cantly reduced by smoking cessation, it 
never reaches that of never smokers.

In addition to tobacco smoking, exposure to potential 
carcinogens in the workplace or environment increases 
the risk for the development of lung cancer. Some of these 
carcinogens are ionizing radiation, asbestos, arsenic, vinyl 
chloride, nickel, chromium, beryllium, and polycyclic aro-
matic hydrocarbons. All of these can act as cocarcinogens 
with tobacco smoke, and the risk for lung cancer in exposed 
smokers is multiplicative.

Radon produces alpha particles and is directly carcino-
genic to the respiratory epithelium. It also acts as a cocarcin-
ogen with tobacco smoke. All homes contain some radon; 
the concentrations are highest in the basement and lower 
fl oors. A population-based study found that long-term 
residents in a home with mean radon concentrations above 
the U.S. Environmental Protection Agency (EPA) guideline 
value (148 Bq/m3) experienced a 34% increase in risk for 
lung cancer mortality relative to those below the guideline 
value. In addition, a 15% increase in the risk of lung can-
cer mortality was observed per 100 Bq/m3 increase in radon 
concentration (Turner et al., 2011).

Preexisting lung diseases such as chronic obstructive 
pulmonary disease and pulmonary fi brosis independently 
increase the risk for the development of lung cancer. Poor 
clearance of potential carcinogens is the probable mecha-
nism in chronic obstructive lung disease. Persistent chronic 
infl ammation in diseases leading to pulmonary fi brosis is 
likely to be associated with the increased incidence of lung 
cancer.

The risk of lung cancer seems to be higher among indi-
viduals with low fruit and vegetable intake. However, che-
moprevention clinical trials failed to show the benefi cial 
effects of supplementation with retinoids and carotenoids. 
Rather, they might increase the risk of lung cancer (Satia, 
Littman, Slatore, Galanko, & White, 2009).

Lung cancer is rare before 40 years of age, with rates 
increasing until 80 years, after which the rate reduces. The 
overall incidence of lung cancer in the United States is 70 
cases per 100,000 population. There are well-recognized 
racial, sex, and geographic differences. For males, the inci-
dence is higher in African Americans than in Whites. For 
females, the reverse is true. Asians and Hispanics have a 
much lower incidence (Kohler et al., 2011).

 n DIAGNOSTIC CRITERIA

The defi nitive diagnosis of lung cancer requires the identi-
fi cation of malignant cells in a cytologic specimen (sputum, 
bronchial washing, bronchial brushing, bronchoalveolar 
lavage, transbronchial, and transthoracic needle aspirates 
or pleural fl uid), or the detection of areas of malignant 
transformation in a biopsy specimen from the transthoracic, 
endobronchial, transbronchial, or open biopsy procedures.

Clinical Pearls
 n After histological diagnosis of lung cancer is made, 

it is important for providers to order epidermal 
growth factor receptor (EGFR) mutation and 
anaplastic lymphoma kinase (ALK) rearrangement 
testing at the time of diagnosis for patients with 
advanced-stage lung adenocarcinoma, regardless 
of their clinical history, because these patients will 
benefi t from targeted drugs matched to these 
biomarkers (Lindeman et al., 2013).

 n In the United States, up to 20% of patients with 
lung adenocarcinoma, the most common type of 
lung cancer, will test positive for one of the two 
biomarkers.
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when there is radiologic evidence of tumor. Centrally located 
(endobronchial) tumors are likely to cause symptoms ear-
lier. The primary care provider may appreciate decreased 
air entry to a particular lung segment or high-pitched inspi-
ratory sounds over the involved bronchus. Large pleural 
effusions may also result in compressive atelectasis, along 
with all the expected physical examination findings (e.g., 
decreased air entry, bronchial breathing, dullness to percus-
sion). The presence of supraclavicular or cervical adenopa-
thy is an important clinical finding and implies advanced 
inoperable disease.

The presence of significant jugular venous distention 
suggests involvement of the superior vena cava or pericardial 
carcinomatosis. All the signs of cardiac tamponade may be 
seen (e.g., tachycardia, narrow pulse pressure, pulsus para-
doxus, faint heart sounds, enlarged cardiac silhouette), and 
they should prompt an urgent request for echocardiogra-
phy, followed by pericardiocentesis or pericardial window. 
Funduscopic evidence of papilledema, even in the absence 
of symptoms, should lead to the performance of cranial CT 
or MRI to rule out brain metastases. A variety of neurologic 
findings may be detected on physical examination, depend-
ing on the level of involvement and the presence of paraneo-
plastic syndromes.

 n DIAGNOSTIC STUDIES

The chest x-ray is the initial diagnostic tool for lung can-
cer. Radiologic presentation of lung cancer is diverse and 
includes:

 n Completely normal studies (with small endobronchial 
lesions)

 n An isolated pulmonary nodule (peripheral, <2 cm, 
and completely surrounded by lung parenchyma)

 n A large mass lesion, either surrounded completely 
by lung or abutting and invading the chest wall or 
mediastinum

 n Cavitary lesion secondary to central tumor necrosis 
(most often associated with squamous cell carcinoma)

 n Obstructive atelectasis with signs of volume loss (medi-
astinal or cardiac silhouette shift to the side of atelec-
tasis and ipsilateral elevation of the hemidiaphragm)

 n Ill-defined peripheral infiltrates (characteristic of 
bronchioalveolar cell carcinoma)

 n Pleural effusion
 n Evidence of metastasis to the thoracic skeleton, medi-
astinum, and hilum (Mohammed, White, & Pugatch, 
2005)

Routine laboratory blood work may provide clues to the 
presence of distant metastases or paraneoplastic syndromes 
such as elevated alkaline phosphatase (bone metastases), 
elevated liver enzymes (liver metastases), hypercalcemia 
(most often with squamous cell cancer), or hyponatremia 
(most often with SCLC).

The ultimate diagnosis of lung cancer rests with the pres-
ence of malignant cells on cytological or biopsy specimens 

to patients, and they usually seek medical attention expedi-
tiously. Critical narrowing of a bronchus by endobronchial 
tumor or by extrinsic compression may lead to all the symp-
toms associated with postobstructive pneumonitis (e.g., 
fever, dyspnea, wheezing). Peripheral growth of the primary 
tumor is more frequently associated with cough and pain 
from involvement of the pleura or chest wall.

Regional spread of tumor in the thorax (direct extension 
of the tumor or metastasis to regional lymph nodes) may 
be associated with dysphagia from esophageal compression, 
stridor from tracheal obstruction, hoarseness of the voice 
from recurrent laryngeal nerve paralysis, and dyspnea and 
hemidiaphragmatic elevation from phrenic nerve paraly-
sis. Apical (superior sulcus) tumors may cause Pancoast’s 
syndrome (shoulder pain radiating in the ulnar nerve distri-
bution of the arm, atrophy of hand muscles and Horner’s 
syndrome) due to involvement of the eighth cervical and 
first and second thoracic nerve roots and the brachial plexus.

Superior vena cava obstruction as a result of compression 
or direct invasion by the tumor itself or by enlarged medias-
tinal lymph nodes may cause headache, facial fullness, and 
dyspnea. Physical examination may reveal facial and upper-
extremity swelling with plethora, dilated neck veins, and 
elevated jugular venous pressure with loss of waveforms. 
Spread to pericardium and heart may cause pericardial effu-
sion/tamponade, arrhythmia, or heart failure. Involvement 
of pleura results in pleural effusion, whereas lymphangitic 
spread leads to hypoxemia and dyspnea. Moreover, some 
types of lung cancer can grow transbronchially along mul-
tiple alveolar surfaces, with resultant impairment of gas 
exchange, hypoxemia, dyspnea, and sputum production.

Bone metastasis commonly involves the vertebrae, ribs, 
and pelvic bones. It may present with pain, pathologic frac-
tures, or cord compression. Bone marrow infiltration by 
cancer cells may cause cytopenias or leukoerythroblastosis. 
Patients with liver metastases may present with hepatomeg-
aly and right upper quadrant abdominal pain, as well as 
nonspecific symptoms of fatigue, anorexia, and weight loss. 
Brain metastases can be associated with headache, nausea 
and vomiting, seizures, confusion, personality changes, and 
focal neurologic signs and symptoms, depending on the site 
of metastatic disease. Adrenal metastases are common but 
rarely cause pain or adrenal insufficiency.

Not infrequently, the initial clinical manifestations 
may be secondary to paraneoplastic syndromes associated 
with lung cancer (Thomas, Kwok, & Edelman, 2004). 
Paraneoplastic syndromes occur in approximately 10% 
to 20% of patients with lung cancer, especially those with 
SCLC. A list of the paraneoplastic syndromes associated 
with lung cancer is provided in Table 70.1. Paraneoplastic 
syndromes may mimic metastatic disease and, if not 
detected, may lead to inappropriate palliative rather than 
curative therapy. Paraneoplastic syndromes often resolve 
with successful treatment of the primary tumor.

The physical examination findings are variable and 
depend on the extent of locoregional spread, and the pres-
ence of distant metastases and paraneoplastic syndromes. 
The lung examination may be completely normal, even 
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SySTEm mANIfESTATIONS

Endocrine Hypercalcemia (ectopic production of PtH 
or PtHrP, mainly seen in squamous cell 
carcinoma)

Hyponatremia (syndrome of inappropriate ADH 
secretion or ectopic production of atrial natri-
uretic peptide)

Cushing’s syndrome (ectopic production of ACtH)
Hypoglycemia (ectopic production of insulin-like 

peptide)
Galactorrhea (ectopic production of prolactin)
Gynecomastia (ectopic production of β-subunit 

of human chorionic gonadotropin)
Carcinoid syndrome (ectopic production of sero-

tonin and other vasoactive peptides)
Hyperthyroidism (ectopic production of thyroid-

stimulating hormone)

neuromuscular Eaton–Lambert syndrome (due to voltage-gated 
calcium channel antibodies; proximal muscle 
weakness, strength improves with serial effort)

Polymyositis
Mononeuritis multiplex
Encephalomyelitis (due to antineuronal 

antibodies)
Limbic encephalopathy
Cerebellar degeneration
Sensory neuropathy
Autonomic neuropathy
Optic neuritis

Skeletal Hypertrophic pulmonary osteoarthropathy (pain, 
tenderness, and swelling over affected bones 
and positive bone scan)

Digital clubbing

Cutaneous Acanthosis nigricans
Dermatomyositis
Erythema gyratum repens
Hyperkeratosis of palms and soles

Hematologic trousseau’s syndrome (migratory venous 
thrombophlebitis)

nonbacterial thrombotic (marantic) endocarditis 
with arterial embolism

Disseminated intravascular coagulation
Anemia
Leukemoid reaction
Eosinophilia
thrombocytopenia
immunosuppression

Renal nephrotic syndrome
Glomerulonephritis

Constitutional Fever
Anorexia
Cachexia
Weight loss

TABLE 70.1
Paraneoplastic Syndromes Associated  
With Carcinoma of the Lung System

ACTH, adrenocorticotrophic hormone; ADH, antidiuretic hormone;  
PTH, parathyroid hormone; PTHrP, PTH-related peptide; 

(see “Diagnostic Criteria” section). When distant metas-
tases are suspected, they may be confirmed by tissue sam-
pling of peripheral sites such as lymph nodes, skin nodules,  
or bone.

Sputum specimens for cytology should be collected in 
the morning, after brushing the teeth, for three to five con-
secutive days. Examination of multiple sputum specimens 
increases the sensitivity to nearly 90%. The specificity of 
sputum cytology approaches 100%. The yield is highest 
for squamous cell and bronchoalveolar cell carcinomas, 
centrally located tumors, and large tumors. Bronchoscopic 
specimens include bronchial brushings, bronchial washings, 
bronchoalveolar lavage, transbronchial fine needle aspira-
tion (FNA) of primary tumor or lymph nodes, and biopsy. 
The diagnostic yield for endobronchial (directly visualized) 
tumors is extremely high (95%–100%); for peripheral 
tumors it is variable (23%–75%), depending primarily on 
the size of the tumor, the method of transbronchial biopsy, 
and the experience of the bronchoscopist (Haas, Vachani, & 
Sterman, 2010). Introduction of endobronchial ultrasound-
guided transbronchial biopsy has improved the diagnostic 
yield of peripheral pulmonary nodule biopsy (Haas et al., 
2010). If possible, transbronchial sampling of the hilar, sub-
carinal, or mediastinal nodes should be attempted in case of 
lymphadenopathy. If the nodes are positive, it may obviate 
the need for invasive procedures such as mediastinoscopy. 
Potential complications of flexible bronchoscopy include 
bleeding and pneumothorax, as well as worsening of estab-
lished respiratory failure (in marginal cases), arrhythmias, 
and rarely myocardial infarction. Some degree of hemor-
rhage is always expected, especially with biopsies, but it is 
rarely massive. The incidence of pneumothorax is far less 
than with transthoracic needle aspiration (TTNA).

TTNA is useful for small peripheral lesions that are not 
accessible by transbronchial brushings or biopsies, or when 
previous bronchoscopic specimens failed to provide a diag-
nosis. Pneumothorax and hemoptysis are the most common 
complications with TTNA. The likelihood of a pneumotho-
rax is directly related to the distance of the lesion from the 
lung surface. It may be as high as 30% when a significant 
amount of lung must be traversed to reach the lesion. Most 
pneumothoraces are small and clinically insignificant and 
can be managed conservatively.

Rarely, a definitive diagnosis cannot be made, even after 
using each of these diagnostic tools. Open lung biopsy or tho-
racoscopy may be considered in these cases. Thoracoscopic 
biopsy is minimally invasive compared to thoracotomy. 
Peripheral lesions can be sampled. For undiagnosed central 
lesions, open lung biopsy by thoracotomy may be required.

Vocal cord paralysis secondary to tumor invasion of the 
recurrent laryngeal nerve may be detected by indirect laryn-
goscopy; this finding implies extensive mediastinal spread of 
tumor. Phrenic nerve paralysis may result in severe dyspnea 
and can be detected by fluoroscopy.

In evaluating the possible presence of extrathoracic 
metastases, studies should be ordered based on the patient’s 
symptoms (e.g., headache, diplopia, loss of balance, periph-
eral neurologic deficits, and bone pain).
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marginal lung reserve. However, such procedures are asso-
ciated with higher rates of local recurrence and reduced 
overall survival compared to lobectomy or pneumonec-
tomy. A myocardial infarction within the past 6 weeks is 
a contraindication to thoracic surgery (British Thoracic 
Society Guidelines, 2011). An FEV1 <1 L, resting PCO2 >45 
mmHg, DLCO <40%, and severe pulmonary hypertension 
are other major contraindications. Radiation therapy with 
curative intent should be considered for patients who refuse 
surgery or are not candidates for surgery. Adjuvant cispl-
atin-based chemotherapy provides a better 5-year overall 
survival for patients with Stage II NSCLC. Chemotherapy 
should start 6 to 8 weeks after surgery, if the patient has 
recovered, and should be given for four cycles. Adjuvant 
radiation therapy is not indicated for Stage I and II dis-
ease. In most cases, the 5-year survival rate for patients 
with Stage I and II NSCLC ranges from 58% to 73%, and 
from 36% to 46%, respectively (Edge & American Joint 
Committee on Cancer, 2010).

For patients with resectable Stage IIIa disease (T3–4 
N1), surgery followed by chemotherapy is the treatment 
of choice. Definitive concurrent chemoradiation is recom-
mended for unresectable disease. For patients with T1–3 
(no invasion) N2 (mediastinal lymph node involvement) 
disease, definitive concurrent chemoradiation followed by 
surgery is recommended. Induction chemotherapy given 
in sequence with chemotherapy before surgery can also be 
utilized. Concurrent chemoradiation appears to be more 

Staging

All patients with lung cancer should be physiologically 
staged using a complete history and physical examination, 
with a focus on comorbidities, determination of perfor-
mance status and history of weight loss. Pathologic review 
of all biopsy material, complete blood counts, and chemis-
try profile including liver and renal function tests, electro-
lytes, glucose, calcium, and phosphorus should be ordered. 
Staging with regard to a patient’s potential for surgery is 
mainly applicable to NSCLC.

Anatomic staging should be evaluated by means of chest 
CT including upper abdomen and adrenal glands. MRI of 
the brain is recommended for patients with Stage II, III, and 
IV disease to rule out metastatic disease if aggressive com-
bined modality therapy is being considered (NCCN, 2013). 
The routine use of radionuclide bone scan is not recom-
mended (NCCN, 2013). PET-CT scan should be used to 
assess mediastinal lymphadenopathy and metastatic disease 
or in presumed early-stage NSCLC and limited-stage SCLC. 
A standard uptake value (SUV) of >2.5 on PET is highly 
suspicious for malignancy. False negatives can occur in dia-
betes, in lesions <8 mm, and in slow-growing tumors. False 
positives can be seen in infections and granulomatous dis-
ease. Hence, confirmation with tissue biopsy is required for 
PET-positive lesions to reach a definitive diagnosis. Tables 
70.2 and 70.3 show the TNM staging system for NSCLC, 
and definitions of tumor, lymph node, and metastasis of the 
staging system, respectively. SCLC is staged as limited stage, 
defined as disease that can be encompassed by a single radi-
ation portal; or extensive disease, that extending beyond a 
single radiation portal (usually metastatic).

 n TREATmENT OPTIONS, EXPECTED 
OUTCOmES, AND COmPREHENSIVE 
mANAGEmENT

The recommended treatment for lung cancer depends on 
the stage of the disease and histologic type, whether it is 
NSCLC or SCLC.

For patients with Stage I and II NSCLC, surgery is the 
mainstay of therapy. Occasionally the surgeon may realize 
intraoperatively that larger resection is required (bilobec-
tomy or complete pneumonectomy). This may occur as a 
result of contiguous tumor spread through a fissure sepa-
rating two lobes, for example. Therefore, surgeons must 
understand preoperatively what degree of resection the 
patient can tolerate. Patients with an FEV1 (forced expira-
tory volume in 1 second) >2 L or >80% of predicted are 
able to tolerate a pneumonectomy, and those with FEV1 
>1.5 L can tolerate a lobectomy. Segmentectomies (simple 
resection of a tumor with clean margins, without complete 
lobectomy) may be performed in patients who have very 
marginal lung function and cannot undergo more exten-
sive resection. Thoracoscopic resection of small periph-
eral lesions may also be performed in these patients with 

Occult carcinoma tX n0 M0

Stage 0 tis n0 M0

Stage iA t1a–t1b n0 M0

Stage iB t2a n0 M0

Stage iiA t1a–t2b n1 M0

t2b n0 M0

Stage iiB t2b n1 M0 

t3 n0 M0

Stage iiiA t1a–t2b n2 M0

t3 n1–n2 M0

t4 n0–n1 M0

Stage iiiB t1a–t3 n3 M0

t4 n2–n3 M0

Stage iV Any t Any n M1a–M1b

TABLE 70.2
TNm Staging System of Non-Small-Cell 
Lung Cancer

TNM, tumor-node-metastasis system. 
Source: AJCC Cancer Staging Manual (7th ed., 2010). Retrieved from  
www.cancerstaging.org/staging/index.html
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chemotherapy is recommended for resectable Pancoast 
tumors with N0–1 disease. This approach results in a 5-year 
survival of approximately 44%. For unresectable disease, 
definitive chemoradiation is the treatment of choice.

Approximately two thirds of NSCLC patients present 
with advanced disease (Stage IV, malignant pleural effusion 
or metastasis) at the time of diagnosis. Evidence suggests 
that chemotherapy significantly prolongs survival compared 
to palliative care alone in Stage IV patients with good per-
formance status. Two-drug combinations are better than 
single-drug therapy, but three-drug combinations are not 

effective than sequential therapy, although it causes sig-
nificant esophagitis. For patients with T3 (with invasion) 
N2 disease and stage IIIB disease, definitive concurrent 
chemoradiation is the treatment of choice. The 5-year sur-
vival rate for patients with Stage IIIA NSCLC is approxi-
mately 24%, whereas it reduces to approximately 9% for 
Stage IIIB.

Superior sulcus or Pancoast tumors arise in the apex of 
the lung and usually invade adjacent structures producing 
Pancoast’s syndrome. Preoperative (neoadjuvant) chemora-
diation followed by surgery and adjuvant (postoperative) 

TUmOR   
CLASSIfICATION CRITERIA

Primary Tumor (T)

tX Primary tumor cannot be assessed

t0 no evidence of primary tumor

tis Carcinoma in situ

t1 tumor ≤3 cm, surrounded by lung or visceral pleura, not more proximal than the lobar bronchus; t1a ≤2 cm; t1b >2 cm 
but ≤3 cm

t2 tumor >3 cm but ≤7 cm or tumor with any of the following features: (a) involves main bronchus, ≥2 cm distal to the 
carina, (b) invades visceral pleura, (c) associated with atelectasis or obstructive pneumonitis that extends to the hilar 
region but does not involve the entire lung; t2a >3 cm but ≤5 cm; t2b >5 cm but ≤7 cm

t3 tumor >7 cm or tumor of any size with direct extension to the pleural chest wall, diaphragm, phrenic nerve, mediastinal pleura, 
parietal pericardium; or tumor in the main bronchus (<2 cm distal to the carina but without involvement of the carina); or 
associated atelectasis or obstructive pneumonitis of the entire lung or separate tumor nodule(s) in the same lobe

t4 tumor of any size with invasion of the mediastinum, heart, great vessels, trachea, recurrent laryngeal nerve, esophagus, 
vertebral body, carina; or separate tumor nodule(s) in a different ipsilateral lobe

LymPH NODE   
CLASSIfICATION CRITERIA

Lymph Node Involvement (N)

nX Regional lymph nodes cannot be assessed

n0 no regional lymph node metastasis

n1 ipsilateral bronchial and/or hilar lymph nodes and intrapulmonary nodes

n2 ipsilateral mediastinal and/or subcarinal nodes

n3 Contralateral hilar, mediastinal, ipsilateral/contralateral scalene, or supraclavicular nodes

mETASTASIS (m) CRITERIA

M0 no distant metastasis

M1 Distant metastasis; M1a separate tumor nodule(s) in a contralateral lobe, tumor with pleural nodules or malignant pleu-
ral (or pericardial) effusion; M1b distant metastasis (in extrathoracic organs)

TABLE 70.3 Definitions of Primary Tumor, Nodal Involvement, and metastasis for NSCLC Staging

NSCLC, non-small-cell lung cancer.
Source: AJCC Cancer Staging Manual (7th ed., 2010). Retrieved from www.cancerstaging.org/staging/index.html
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be used to treat symptomatic brain metastases in conjunc-
tion with corticosteroids. There have been several reports 
of signifi cant survival with good quality of life (QOL) after 
resection of isolated central nervous system metastases. 
Aggressive surgical therapy may be used for patients who 
present with a single localized distal recurrence after initial 
complete resection of intrathoracic tumor.

Complementary Approaches

In symptomatic lung cancer patients, mind-body modali-
ties are suggested as part of a multidisciplinary approach to 
reduce anxiety, mood disturbances, sleep disturbance, and 
to improve QOL (Deng et al., 2013). Yoga, a movement-
based mind-body modality, may be considered to reduce 
fatigue and sleep disturbance, and to improve mood and 
QOL. Massage therapy performed by trained professionals 
may be a useful addition in patients whose anxiety or pain 
is not adequately controlled by usual care. Acupuncture 
or related techniques is suggested as an adjunct treatment 
option for patients having nausea and vomiting from either 
chemotherapy or radiation therapy.

Prevention

The most signifi cant preventive measure for reducing the risk 
of carcinomas of the lung is tobacco abstinence and cessa-
tion. Given the strong association between cigarette smoking 
and lung cancer, it is imperative that primary care provid-
ers should promote tobacco abstinence. If the primary care 
provider is unable to provide counseling and follow-up for 
tobacco cessation, patients should be referred to other health 

more effective than two-drug combinations (Delbaldo et 
al., 2004). Commonly used regimens are cisplatin or car-
boplatin in combination with paclitaxel, docetaxel, gem-
citabine, vinorelbine, vinblastine, etoposide, or pemetrexed. 
Bevacizumab, a monoclonal antibody against vascular 
growth factor receptor (VGEF), when added to chemo-
therapy, improves response rate, progression-free survival, 
and overall survival in patients with Stage IV non-squamous 
NSCLC. It is contraindicated in patients with squamous 
NSCLC and brain metastases because of the risk of serious 
bleeding. For progressive disease after initial chemotherapy, 
docetaxel, pemetrexed, and erlotinib are the second-line 
agents approved by the U.S. Food and Drug Administration 
(FDA) in the United States. Oral EGFR tyrosine kinase 
inhibitors, erlotinib and afatinib, are approved as fi rst-line 
treatment for patients with EGFR mutation-positive meta-
static adenocarcinoma. Similarly, crizotinib, an oral ALK 
inhibitor, is indicated as a front-line therapy for Stage IV 
adenocarcinoma patients with ALK gene rearrangement.

Most patients with SCLC have extensive disease at pre-
sentation. Although the outcome after lung resection in 
some SCLC patients with limited disease has been good, 
surgery is rarely an option due to the almost invariable pres-
ence of occult micrometastases. Therefore, the mainstay of 
therapy for patients with limited-stage SCLC is defi nitive 
concurrent chemoradiation, followed by prophylactic cra-
nial irradiation for those who achieve complete response to 
chemoradiation. For extensive-stage SCLC, chemotherapy 
is the treatment of choice. Etoposide plus carboplatin or 
cisplatin is a commonly used, administered every 3 weeks 
for four to six cycles. In spite of a response rate to fi rst-line 
therapy as high as 80%, the median survival ranges from 
12 to 20 months for patients with limited stage and from 7 
to 11 months for patients with extensive stage.

Symptomatic control of patients with Stage IV disease 
NSCLC or extensive-stage SCLC is an important aspect 
of comprehensive management. A multidisciplinary 
approach to the care of these patients is pivotal because 
complications such as hemoptysis, pneumonia, bone 
metastases with resultant pathologic fractures, and neu-
rologic and neurosurgical complications are likely. Each 
patient should be well informed about the goals of the 
proposed therapy and should agree to the risks and ben-
efi ts inherent in it.

American College of Chest Physicians (ACCP) 
evidence-based clinical guidelines endorse that the World 
Health Organization (WHO) analgesic ladder should be 
used to plan treatment in patients with lung cancer who 
experience chronic pain (Detterbeck, Lewis, Diekemper, 
Addrizzo-Harris, & Alberts, 2013). Bronchoscopic 
laser therapy or endobronchial stents may be used to 
relieve obstruction and improve patient comfort. Anti-
infl ammatory therapy with corticosteroids should be used 
for troublesome cough attributed to chemotherapy or 
radiation-induced pneumonitis. Opioids are recommended 
for troublesome cough without a treatable cause. External 
beam radiotherapy is recommended for pain due to bone 
metastases. Likewise, palliative whole-brain irradiation may 

Clinical Pearls
 n Regarding smoking cessation, little health benefi t 

is gained from just “cutting back.” 

 n Patient education about methods for smoking ces-
sation is a crucial aspect of the fi rst provider visit. 
Self-help strategies in combination with counsel-
ing and pharmacotherapies maximize rate of ces-
sation. The U.S. FDA has approved therapy with an 
antidepressant (e.g., bupropion), nicotine replace-
ment therapy (NRT), or varenicline, a nicotinic 
acetylcholine receptor partial agonist) as fi rst-line 
treatments for nicotine dependence. Second-line 
treatments include clonidine and nortriptyline. 
Minimizing potential exposure to carcinogens in 
the workplace is also important. The potential is 
immense for improving overall mortality and mor-
bidity rates from lung cancer (as well as other can-
cers) and from atherosclerotic diseases. Decreasing 
the incidence of smoking-related complications 
would also decrease the overall cost of providing 
health care nationwide.
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Nutritional support is very important for lung cancer 
patients in all phases of treatment, especially for those 
with advanced disease who require chronic radiation and 
chemotherapy. General nutritional counseling should be 
addressed by the primary care provider or clinical dieti-
tian. Barriers to proper nutrition, such as anorexia, oral 
lesions, fatigue, and perhaps fi nancial concerns, should be 
addressed and monitored. Oral comfort measures should 
be managed collaboratively by the oncology specialists 
involved.

Pain and dyspnea control should also be a top prior-
ity. A discussion with the patient regarding the role of pain 
control and its expected effects, side effects, and complica-
tions should occur early in the treatment phase. The patient 
should be warned about gastrointestinal upset, sedation, 
breakthrough pain, and constipation. Strategies to minimize 
side effects should be considered.

Social workers are invaluable members of the team 
providing care for lung cancer patients. They help educate 
patients and families about available support services, such 
as home attendant help and “Meals on Wheels,” and hos-
pice programs. Some patients and families may have mis-
conceptions regarding hospice care; for instance, they may 
not know that hospice care is available in the home. Many 
terminally ill patients and families agree that hospice care 
provides the best coordination of medical services and psy-
chosocial support.

The opportunity to meet with a paramedical cancer spe-
cialist, such as an oncology clinical nurse specialist, can be 
quite valuable to patients in providing anticipatory guid-
ance, both at the time of diagnosis and throughout the treat-
ment process.

Referral to dedicated smoking cessation programs 
should be considered if the provider is not able to devote 
suffi cient time and resources to the cessation process, or if 
the clinician and patient feel a more intensive treatment is 
warranted (Anczak & Nogler, 2003).

 n COmmUNITy RESOURCES

Support groups for lung cancer patients and their families 
exist in most communities. The American Cancer Society 
(www.cancer.org) and the American Lung Association 
(www.lung.org) offer literature, support, and transporta-
tion to medical appointments.

 n WebMD:   www.webmd.com/lung-cancer/default
.htm

 n Centers for Disease Control and Prevention (CDC): 
www.cdc.gov/cancer/lung/

 n MedlinePlus: www.nlm.nih.gov/medlineplus/lung
cancer.html

 n National Heart, Lung and Blood Institute, Information 
Center, Phone: 301-592-8573: www.nhlbi.nih.gov/
health/infoctr/

 n National Cancer Institute, Phone: 800-4-CANCER: 
www.cancer.gov/global/contact

care providers who are trained and able to devote the appro-
priate time to this important preventative strategy.

Early Detection and Screening

ACCP guidelines recommend annual screening with low-
dose CT for smokers and former smokers between 55 to 
74 years of age who have smoked for 30 pack-years or 
more and either continue to smoke or quit within the past 
15 years. This is only recommended in settings that can 
deliver the comprehensive care provided to National Lung 
Screening Trial participants (Detterbeck et al., 2013).

 n TEACHING AND SELf-CARE

The psychosocial implications that accompany the diagno-
sis of lung cancer are immense. Most patients realize that 
there is a substantial risk for death even when diagnosed in 
the earliest stages of this disease. The behavioral response 
of patients to these stressful circumstances is variable. 

Clinical Pearls
 n Many patients struggle with the notion that their 

habits, environment, or occupation contributed to 
the development of lung cancer. 

This may be true in many cases, but the primary provider 
should be alert to feelings of despair and low self-worth. 
Cancer possibly related to spousal secondhand smoke expo-
sure can be a particularly emotional situation. A general 
discussion regarding the suspected etiology, treatment plan, 
goals, and prognosis often answers many questions and 
may correct misconceptions.

Young patients with good lung reserve who have 
undergone successful lung resection should be encouraged 
to return to work and resume their usual lifestyle as best 
they are able. They should be seen several times a year 
over the next 4 to 5 years to detect possible recurrence 
early or to detect possible second primary lung tumors. 
Smoking cessation measures must be addressed and are 
usually very successful in this motivated group of patients. 
Pulmonary rehabilitation programs also offer invaluable 
peer support.

 n REfERRAL

Pulmonary rehabilitation is also important for patients 
whose surgery results in marginal lung function. Although 
rehabilitation does not result in objective improvement of 
pulmonary function, conditioning, stamina, self-image, and 
overall sense of well-being are often improved with these 
programs.

http://www.cancer.org
http://www.lung.org
http://www.webmd.com/lung-cancer/default.htm
http://www.cdc.gov/cancer/lung
http://www.nlm.nih.gov/medlineplus/lungcancer.html
http://www.cancer.gov/global/contact
http://www.webmd.com/lung-cancer/default.htm
http://www.nlm.nih.gov/medlineplus/lungcancer.html
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C H A P T E R 71
C hronic Obstructive 
Pulmonary Disease

V iswanath P. V asudevan, M D

The term c   hronic o bstructive pulmonary disease (C   OPD) 
is commonly used to denote chronic bronchitis and emphy-
sema, as these diseases frequently coexist in p atients. The 
Global Initiative for C   hronic O bstructive Pulmonary 
Disease (G  OLD), a joint project of the N  ational Institute of 
H ealth (N  IH) and the W  orld H ealth O rganization (W  HO), 
defi nes C   OPD as “a common preventable and treatable 
disease, characterized by persistent airfl ow limitation that 
is usually progressive and associated with an enhanced 
chronic infl ammatory response in the airways and the l ung 
to noxious particles or gases, primarily caused by cigarette 
smoke. Exacerbations and comorbidities contribute to the 
overall severity in individual p atients” (V  estbo et al., 2013).

C  OPD is a leading cause of disability and death. Patients 
with C   OPD experience recurrent life-threatening exacerba-
tions requiring intensifi cation of therapy, emergency depart-
ment visits, and hospitalizations. The primary c are provider 
can play a k ey role in identifying the disease in a t-risk p atients, 
providing counseling in smoking cessation, controlling symp-
toms with medications, preventing exacerbations, improving 
exercise capacity, and enhancing h ealth-related quality of life.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

The airway changes in C   OPD that lead to obstruction 
include marked enlargement of bronchial mucous glands, 
gland duct dilation, hypertrophy of airway smooth muscle, 
and squamous metaplasia of the airway epithelium, causing 
h ypersecretion of mucus and infl ammation. The r  espiratory 
bronchioles show epithelial hyperplasia, increased num-
bers of pigmented macrophages, edema, and fi brosis. The 
membranous bronchioles are obstructed by infl ammation, 
mucus plugs, goblet cell metaplasia, fi brosis, and increased 
smooth muscle.

 In emphysema, there is destruction of alveoli and dilata-
tion of air space distal to terminal bronchioles. In emphy-
sema, smoke-induced e lastase overwhelms the inhibitory 
action of endogenously synthesized protease inhibitors and 
destroys alveolar capillary membranes and causes dilatation 

of airspace distal to the terminal bronchiole. Based on the 
location of the disease within the a cinus/lobule, three forms 
of emphysema are described:

 n C entriacinar emphysema initially involves the r  espi-
ratory bronchioles, with later involvement of the 
a cinus.

 n C entrilobular emphysema is associated with ciga-
rette smoking and predominantly involves the upper 
lobes.

 n P anacinar emphysema uniformly affects the a cinus 
and predominantly involves the lower lobes.

P araseptal emphysema occurs in areas adjacent to 
fi brous septa or pleura. Airfl ow limitation is mild, but it is 
implicated as a potential cause of pneumothorax.

F unctional r esidual capacity (F   RC), the end exhala-
tion l  ung volume during tidal breathing, refl ects the bal-
ance between expiratory l ung elastic recoil and inspiratory 
chest wall elastic recoil. Alveolar pressure is normally zero 
at F   RC. Emphysema reduces l ung elastic recoil, causing a 
new equilibrium of l ung and chest wall elastic forces at an 
increased F   RC and causes l ung hyperinfl ation.

Hyperinfl ation fl attens the contour of the diaphragm 
and increases its radius of curvature (picture the dia-
phragm as part of the circumference of a circle that 
extends over the abdomen). It also shifts the operational 
l ung compliance from the n ormal region to the l ow-com-
pliance region, thus increasing pressure requirements for 
a tidal volume. The increased radius of curvature impairs 
diaphragmatic contractility and increases r  espiratory 
muscle work (F igure 71.1).

Increased airway resistance from airway narrowing in 
chronic bronchitis and loss of radial traction in emphysema 
prolongs expiration and produces premature airway clo-
sure. Premature airway closure r esults in the trapping of gas 
volume with positive alveolar pressures at end expiration 
(P  EEP), also called a uto-P  EEP. This p ositive pressure must 
be overcome before inspiration can proceed. This increases 
the inspiratory work of breathing.

The emphysematous l ung is ventilated but not perfused. 
It forms dead space, that is, wasted ventilation with areas 
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NORMAL
DECREASED RADIUS

HYPERINFLATION
INCREASED RADIUS

FIGURE 71.1

The  nor mal lun g on the left has a small radius of curva-
ture for the diaphragm. The hyp erinfl ated lun g of chr   onic 
obstructive pulmonary disease on the right has a large 
radius of curvature. The pressure generated by the dia-
phragm is inversely related to the radius of the curvature of 
the diaphragm.

of low gas diffusion, increasing the work of breathing. The 
r  espiratory muscles compensate by increasing the g lobal min-
ute ventilation and maintain P   aCO2 in the e ucapnic range 
in earlier stage of the disease. The patient huffs and puffs to 
maintain ventilation and has thus been called a “p ink puffer.”

In chronic o bstructive bronchitis, poorly ventilated alve-
oli remain perfused. This causes hypoxemia with cyanosis 
and h ypercapnia r esults from depressed c hemosensitivity of 
the r  espiratory center in the medulla. Chronic r  espiratory 
acidosis, compensated by metabolic alkalosis, blunts the 
v entilatory response to h ypercarbia. Uncontrolled oxygen 
therapy abolishes the hypoxemic v entilatory drive and pro-
duces carbon dioxide narcosis.

Chronically elevated pulmonary vascular resistance 
from hypoxia r esults in pulmonary arterial hypertension 
and chronic c or pulmonale. This is manifested by tricuspid 
valve insuffi ciency, right atrial dilatation, dilated neck veins, 
hepatic congestion, and pedal edema. The appearance of 
cyanosis with edema yields the designation “b lue bloater” 
for such p atients.

Total ventilation in these p atients is high compared to 
that of n ormal persons. This refl ects high dead space ventila-
tion and an unusually high r  espiratory drive. Emphysematous 
p atients have a still higher r  espiratory drive.

The features of asthma, bronchitis, and emphysema are 
compared in T able 71.1.

 n EPIDEMIOLOGY

In the U nited States, C   OPD affects more than 5% of the 
adult population; it is the third leading cause of death 
(120,000 deaths annually) and the 12th leading cause of 
morbidity. The total economic costs of C   OPD in the U nited 
States were estimated to be $49.9 billion in 2010, and the 

FEV1 RESPONSE TO BRONCHODILATOR  ASTHMA
BRONCHITIS  TYPE B 
(  BLUE  BLOATER)

 EMPHYSEMA  TYPE A 
(  PINK  PUFFER)

 Beta-agonist ↑↑↑ ↑→ →→

Anticholinergic ↑↑ ↑↑↑ →→

Diffusing capacity  n OR↑ n  OR↓ ↓↓-↓↓↓

Lung hyperinfl ation ↑↑↑ ↑→ ↑↑↑

Lung vascular markings n ↑↑ ↓↓

Heart size n ↑↑ ↓↓

Hematocrit n ↑↑ n

Lung elastic recoil n ↓-n-↑ ↓↓-↓↓↓

Static  lung compliance n ↓-n-↑ ↑↑-↑↑↑

PaCO2 n ↑↑-↑↑↑ ↓-n

Auscultation Wheezes Rhonchi Reduced or absent breath sounds

Symptom Cough, 
 dyspnea

Cough, sputum,  dyspnea Dyspnea

TABLE 71.1 Dif ferential Features in Obs  tructive Lun g Disease

N,  normal; ↑, increased; ↓, decreased; →, no change.
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 n HISTORY AND PHYSICAL EXAMINATION

Chronic cough with morning sputum production is the 
first symptom of chronic bronchitis. Sputum usually has a 
clear, mucoid appearance, but becomes mucopurulent and 
thick and increases in quantity and frequency during acute 
exacerbations.

Lung hyperinflation may manifest as an increased 
anteroposterior diameter of the chest. In the stable patient, 
auscultation of the lung reveals decreased or absent sounds 
in emphysema and low-pitched sonorous rhonchi in bron-
chitis. During exacerbations, higher-pitched wheezes are 
heard. Dyspnea and tachypnea become more prominent 
and can progress to both inspiratory and expiratory use 
of accessory muscles of respiration. Increased intrapleu-
ral pressure excursions manifest as inspiratory intercostal 
muscle retractions, expiratory supraclavicular apical bulg-
ing, neck vein distention, and increased tracheal movement.

In severe exacerbations, prominent flaring of the alae 
nasi occurs. Patients place their elbows on firm surfaces, 
enabling the shoulder girdles to project away from the chest 
to enhance the effect of respiratory muscle motion.

During exacerbations of emphysema, patients become 
tachypneic and may manifest cyanosis if there is significant 
impairment of alveolar gas exchange. In the chronically 
hypoxemic patient, signs of cor pulmonale may be present. 
These include jugular venous distention, hepatomegaly, and 
pedal edema. Acute and chronic hypercapnia contribute to 
alveolar hypoxia, and produce cerebral vasodilatation with 
symptoms of headache and mental obtundation.

Patients with COPD have worsening hypoxemia and 
hypercarbia most pronounced during rapid eye movement 
(REM) sleep. This produces sleep fragmentation, noncon-
solidated sleep, and excessive daytime sleepiness. Nocturnal 
prolonged hypoxemia can manifest as polycythemia, pul-
monary arterial hypertension, and right heart failure.

 n DIAGNOSTIC STUDIES

Chest x-ray is insensitive for the diagnosis of COPD. It 
may reveal lung hyperinflation, better visualized in the lat-
eral projection as increased in retrosternal air space and 
flattened diaphragms. Paucity of vascular markings and 
bullae are visualized in patients with emphysema. Chest 
x-ray is a valuable tool to exclude alternative diagnoses or 
detect complications like pneumonia, pneumothorax, or 
heart failure. Finger pulse oximetry can be used to evalu-
ate a patient’s oxygen saturation and assess the need for 
supplemental oxygen therapy. Arterial blood gas analysis is 
needed to confirm clinical suspicion of decompensated ven-
tilatory failure in patients who present with acute exacerba-
tions. AAT should be suspected in young (<45 years of age) 
patients of Caucasian descent with a strong family history 
of COPD and basilar panacinar emphysema. Effort toler-
ance is objectively measured by 6-minute walking distance 

total direct cost of medical care is approximately $29.5 bil-
lion per year. The burden of COPD is projected to increase 
in coming decades due to continued exposure to COPD risk 
factors and the aging of the world’s population (American 
Thoracic Society/European Respiratory Society Task Force, 
2013; Lung Health Study Research Group, 2000).

 About 1% to 2% of patients with COPD have alpha-1 
antitrypsin deficiency (AAT). The genetic locus responsible 
for AAT production is termed Pi. The Mallele and pheno-
type Pi MM is found in 90% to 95% of the normal White 
population. Persons homozygous for the phenotype of the Z 
allele (Pi ZZ) manifest AAT deficiency. Those with disease 
have AAT levels that average 16% of normal. These patients 
present with early-onset panacinar lower-lobe emphysema.

 n DIAGNOSTIC CRITERIA

A clinical diagnosis of COPD should be considered in any 
patient who has dyspnea, chronic cough with sputum pro-
duction, and a history of exposure to risk factors for the 
disease, that is, tobacco smoke, occupational dusts, organic 
and inorganic indoor air pollution liberated from heating 
and cooking with biomass fuel in poorly ventilated dwell-
ings. The diagnosis of chronic bronchitis is based on the 
presence of a chronic cough with sputum production for 
3 months per year in 2 successive years. Chronic bronchi-
tis accompanied by airway obstruction is called chronic 
obstructive bronchitis to distinguish it from simple bronchi-
tis, which does not limit airflow.

The diagnosis of emphysema is made by histologic find-
ings of abnormally widened air spaces and destruction of 
lung tissue distal to the terminal bronchioles. Clinically the 
diagnosis is made by a combination of history, physical exam, 
and radiologic and pulmonary function findings. Alveolar 
destruction transforms the gas-exchanging surface into a non-
functional air space. This is identified on pulmonary function 
testing as a decrease in the diffusing capacity of the lung.

The typical patient with COPD presents with overlap-
ping features of more than one of these diseases. Most have 
a history of cigarette smoking, often exceeding 20 pack-
years. However, only 15% of cigarette smokers develop 
clinically significant COPD. For patients who progress to 
disease, the long interval between the onset of smoking 
and the onset of clinical findings reflects the tremendous 
reserve of lung function that has to be destroyed before a 
patient becomes symptomatic. This also explains why most 
patients begin to seek help in their fifth and sixth decades 
of life.

Although most patients with COPD are older, long-time 
cigarette smokers, an important exception is the young patient 
with AAT-deficiency emphysema. This inherited defect, char-
acterized by a very early onset of emphysema, involves the 
lower lobes of the lung instead of the upper lobe, found in 
older patients. Smoking causes an even earlier onset of the 
disease. This defect can now be corrected with replacement 
of the deficient AAT, making an accurate diagnosis essential.
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l ung volumes are reversible after therapy. Chronic bronchi-
tis may show a slight irreversible increase in l  ung volume. 
An increased R  V/T  LC ratio is characteristic of all o bstruc-
tive diseases.

The shape of the s pirometric fl   ow-volume curve in a 
F   VC is useful in assessing airway disease. After peak fl ow 

or by measuring maximal oxygen consumption (VO2) dur-
ing incremental maximal cardiopulmonary exercise t est.

C  T of the lungs is a very sensitive tool in the detection 
of the location and severity of emphysema and has facili-
tated early d iagnosis, thus enabling intervention early in the 
disease.

S pirometric measurement of the ratio of the volume 
expired in the fi rst second (F   EV1) divided by the maximal 
volume that can be exhaled from the l ung after a maximal 
inspiration (f   orced vital capacity [FVC]) gives a measure of 
the expiration rate, or the F   EV1/F  VC ratio. Airway obstruc-
tion is associated with a low F   EV1/F  VC ratio (<0.70, age 
corrected; F igures 71.2–71.4). This is related to a r eduction 
in the F   EV1. The response of the F   EV1 to the administration 
of a b ronchodilator establishes the degree of reversibility of 
the obstruction (W  edzicha et al., 2008).

The asthmatic airway responds to b eta-adrenergic ago-
nist inhalation with signifi cant increase in F   EV1 by >200 m L 
and >12%, but the airway in C   OPD demonstrates insignifi -
cant response, that is, by <200 m L and <12% change. The 
b ronchodilator response helps identify the phenotype group 
of p atients with overlap of asthma and C   OPD, who could 
benefi t from inhaled corticosteroid (I  CS) therapy.

The diffusing capacity of the l ung for carbon monoxide 
(D   LCO) is useful in differentiating the three main o bstruc-
tive diseases. It is n ormal or slightly decreased in chronic 
bronchitis, and always signifi cantly decreased in emphy-
sema. A low D   LCO is required to establish the d iagnosis of 
emphysema by pulmonary function testing. A small subset 
of p atients with emphysema may have isolated r eduction in 
diffusing capacity without airfl ow obstruction.

Static l ung volumes are often increased in C   OPD. 
Emphysema shows the largest increases in static l ung vol-
umes, that is, r esidual volume (R  V), F   RC and t otal l ung 
capacity (T  LC) with increased R  V/T  LC ratio, and a sign of 
air trapping. This pattern f ails to reverse completely with 
inhaled b ronchodilator therapy. In asthma, the increased 
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Norm al pattern. The expired volume trace rises steeply so 
that at 1 second, a major part of the volume has already been 
expired (FEV1  ). The total expired volume is the forc ed vital 
capacity (FVC)    and is expired in 5 seconds.

OBSTRUCTIVE PATTERN

FVC

FEV1

0
0 2 4 6 8

V
O

LU
M

E
 -

 L
IT

E
R

S

10 12 14 16

1

2

3

4

5

TIME - SECONDS

FIGURE 71.3

Obstr uctive pattern: The e xpired volume trace rises with 
a low slope in contrast to the norma l spiro metric pattern. 
At 1 second, less volume has been expired compared to 
the norma l trace. The total expired volume in this example 
is comparable to that of the norma l but has required 10 
seconds to be expired.

FVC, forced vital capacity; FEV1, volume expired in the fi rst second.
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Compar ison of the expiratory volume -time traces for the 
FVC an   d FEV1 i   n a normal  subject and in COPD.    Note the 
difference in volume expired at 1 second and the duration 
in seconds for full expiration. 

COPD, chronic obstructive pulmonary disease; FVC, forced vital 
capacity; FEV1, volume expired in the fi rst second. 
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with varenicline, bupropion, and nortriptyline, reliably 
increase long-term smoking abstinence rates and are sig-
nificantly more effective than placebo. Patients should 
be counseled to eliminate/reduce exposures to air pollut-
ants, that is, avoid indoor air pollution from biomass fuel, 
burned for cooking and heating in poorly ventilated dwell-
ings. Patients are advised to monitor public announcements 
of air quality and stay indoors during pollution episodes.

Patients with COPD are at greater risk for developing 
infectious bronchitis and pneumonia. Influenza vaccines can 
reduce serious illness. Pneumococcal polysaccharide vaccine 
is recommended for COPD patients 65 years and older and 
for COPD patients younger than age 65 years with an FEV1 
<40% predicted. Influenza and pneumococcal vaccinations 
help reduce the risks of future exacerbations.

Treatment

Personalized therapy based on GOLD assessment, COPD 
phenotypes, symptoms, airflow limitation, and future risk 
of exacerbations should be incorporated into the manage-
ment strategy (Niewoehner et al., 2005).

Severity Assessment

The goals of COPD assessment are to categorize disease 
severity, based on severity of obstruction to airflow, daily 
symptom burden, risk for periodic exacerbations, and 
impact on the patient’s overall health status. COPD patients 
are at an increased risk for cardiovascular diseases, osteo-
porosis, respiratory infections, anxiety, depression, diabetes 
mellitus, and lung cancer. These chronic comorbid condi-
tions may influence mortality and hospitalizations.

Symptoms are assessed by using any of the following 
validated tools:

 n COPD self-assessment questionnaire test (CAT): An 
eight-item measure of health status impairment in 
COPD (catestonline.org).

 n Breathlessness measurement using the modified 
British Medical Research Council (mMRC) question-
naire (Figure 71.5): Relates well to other measures of 
health status and predicts future mortality risk.

 n Clinical COPD Questionnaire (CCQ): Self-
administered questionnaire developed to mea-
sure clinical control in patients with COPD (www 
.ccq.nl).

Classification of COPD severity is based on post-bron-
chodilator FEV1.

 n GOLD 1—Mild: FEV1 > 80% predicted.
 n GOLD 2—Moderate: FEV1 between 50% and 80% 
predicted

 n GOLD 3—Severe: FEV1 between 30% and 50% 
predicted

 n GOLD 4—Very severe: FEV1 <30% predicted.

Assess risk of exacerbations: Two or more exacerba-
tions within the last year or an FEV1 <50% of predicted 
values are indicators of high risk.

has been attained, normal spirometric flow slopes down-
ward in a linear relation with respect to expired volume. 
In obstruction, this linearity is transformed into a concave 
relation of flow to volume. In contrast, in advanced emphy-
sema, the slope is converted into a low peak followed by pla-
teau of flow. The linear and concave slopes reflect a change 
in diameter of the airway during expiration. The plateau of 
emphysema reflects a fixed airway diameter due to a loss of 
the tethering effect of elastic fibers in the surrounding lung 
structures.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

In the Western world, the major risk factor for the develop-
ment of COPD is cigarette smoking, accounting for 80% to 
90% of the total risk. The prevalence of COPD increases 
with age and reflects the cumulative effects of cigarette 
smoke. Cigarette smoking has a greater effect on lung func-
tion before age 40 years than later in life. The number of 
cigarettes smoked daily is strongly associated with the risk 
of chronic bronchitis. Among cigarettes, maize leaf ciga-
rettes are associated with the highest risk and filtered ciga-
rettes the lowest.

The FEV1 in the normal nonsmoking population declines 
annually by 25 to 30 mL starting at about age 35 years. 
The rate of decline is greater in smokers. On cessation of 
smoking, the rate of FEV1 decline can revert to that of the 
nonsmoking population. The slope for rate of decline can 
thus resume a course parallel to that of nonsmokers, but at 
a lower level of absolute FEV1.

In developing countries, indoor air pollution liberated 
from heating and cooking with biomass fuel in poorly 
ventilated dwellings has been implicated as a risk factor 
for COPD. The combination of tobacco smoke and air 
pollution appears to increase the risk for development of 
COPD.

Prevention

Goals of therapy in stable COPD are identification and 
reduction of exposure to risk factors. Smoking cessation 
has the greatest capacity to positively impact the natural 
history of COPD. It has the greatest impact in reducing 
annual decline in lung function. Health care providers 
should encourage all patients who smoke to quit. Group 
smoking cessation programs and information on smok-
ing cessation are provided by organizations such as the 
American Lung Association, the American Cancer Society, 
and the American Heart Association. Pharmacotherapy and 
nicotine replacement are effective in sustaining long-term 
smoking abstinence rates. Provider counseling significantly 
improves quit rates over self-initiated strategies. Nicotine 
replacement therapy (nicotine gum, inhaler, nasal spray, 
transdermal patch, sublingual tablet, or lozenge, and poten-
tially the electronic cigarette), as well as pharmacotherapy 

http://www.ccq.nl
http://www.ccq.nl
http://catestonline.org
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Maintenance therapy with  long-acting inhaled bron-
chodilators with or without   ICS are convenient and more 
effective for symptom control in high-risk  patients with per-
sistent symptoms (  GOLD: B/C/D) ( Figure 71.7).  As-needed 
short-acting inhaled bronchodilators are used for imme-
diate relief of acute intermittent symptoms (    GOLD-A). 
Combining bronchodilators of different pharmacological 
classes may improve effi cacy and decrease the risk of side 
effects compared to increasing the dose of a single  bron-
chodilator. Addition of a  long-acting   beta2-agonist/inhaled 
 glucorticosteroid combination to an anticholinergic ( tiotro-
pium) appears to provide additional benefi ts. Regular treat-
ment with   ICS improves symptoms,  lung function, and 

Based on combined assessments, G  OLD classifi es 
severity into the following categories for the purpose of 
defi ning prognosis and improving m anagement of C   OPD 
(F igure 71.6).

Exercise capacity is reduced in p atients because of air-
fl ow limitation, dynamic l ung hyperinfl ation, and exercise-
induced desaturation. Deconditioning because of limited 
physical activities also contributes to exercise intolerance. 
All C  OPD p atients benefi t from regular physical activity 
and should repeatedly be encouraged to remain active.

Appropriate pharmacologic therapy helps improve qual-
ity of life by reducing    COPD symptoms, exacerbations, and 
improves  health status and exercise tolerance. However, 
none of the medications for    COPD has been shown con-
clusively to modify the  long-term decline in  lung function 
( American Thoracic Society/ European   Respiratory Society, 
2003;   Calverley et al., 2003, 2007;  Celli et al., 2008; 
  Decramer et al., 2009;  Drummond,   Dasenbrook,   Pitz, 
 Murphy, &  Fan, 2008;   Lapperre et al., 2009;   Niewoehner 
et al., 2005;   Qaseem et al., 2011;   Tashkin et al., 2008).

Inhaled  bronchodilator medications are central to the 
symptomatic  management of    COPD. Based on severity of 
symptoms, bronchodilators are prescribed on an  as-needed 
or on a regular basis. The following are the broad classes of 
medications:

 n   Beta2-agonists:   Short- and  long-acting   beta2-agonist 
inhalers.

 n  Anticholinergics:  Short- and  long-acting anticholin-
ergic. Combination   of short-acting   beta2-agonists + 
anticholinergic in one inhaler

 n  Methylxanthines:   Theophyllines
 n ICS
 n Combination  long-acting   beta2-agonists + corticoste-
roids in one inhaler

 n Systemic corticosteroids
 n Oral  phosphodiesterase-4 inhibitors:   Rofl umilast

Grade

1 Not troubled by breathlessness except on
strenuous exercise

Short of breath when hurrying on the level or
walking up a slight hill

Walks slower than most people on the level,
stops after a mile or so, or stops after 15
minutes walking at own pace

Stops for breath after walking about 100 yds or
after a few minutes on level ground

Too breathless to leave the house, or  breathless
when undressing

2

3

4

5

Degree of breathlessness related to activities

The MRC Breathlessness Scale

FIGURE 71.5

The Bri  tish   Medical Research Council (MRC) breathless-
ness scale.

Patient is now in one of
four categories:
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 n INVASIVE TREATMENT

Compared to  medical therapy,    lung volume  reduc-
tion surgery (   LVRS) is superior in a highly select group 
of  patients with emphysema  who remain symptomatic 
despite maximal  medical therapy and  pulmonary reha-
bilitation in improving exercise capacity and longevity 
( National Emphysema Treatment Trial Research Group, 
2003). Maximal benefi t is achieved in  patients with  upper-
lobe predominant emphysema and low exercise capacity. 
Surgical mortality of    LVRS has to be balanced with ben-
efi t.  Bronchoscopic   lung volume  reduction has not gained 
the approval of   the FDA. In appropriately selected  patients 
with very  severe    COPD,  lung transplantation has been 
shown to improve quality of life and functional capacity. 
However,  lung transplantation poses challenges greater 
than for other organ transplants, because of the limited 
supply of donor lungs and problems of matching donor 
and recipient  lung size.

Comprehensive Management

The limitations in function of    COPD  patients can fre-
quently lead to psychological and emotional disorders. 
Depression occurs in 51% to 74% of    COPD  patients and 
may manifest as disturbances in sleep, feelings of hopeless-
ness and despair, poor appetite, lack of energy, a sense of 
low  self-esteem, and thoughts of suicide. Patients tend to 
withdraw from social contacts. Support groups of    COPD 
 patients can be very benefi cial in helping a patient adjust 
to the disease.

 Expected Outcomes

With the progression of    COPD, ventilator support ulti-
mately becomes necessary. In  patients with steady-state 
 hypercapnia, nocturnal  noninvasive  positive-pressure ven-
tilation may allow   respiratory muscles to rest and recover 
from fatigue. Studies have demonstrated the effectiveness of 
this modality in reducing  severe acute exacerbations requir-
ing hospitalizations. In accordance with   the Palliative  Care 
Information Act (2011),  physicians should counsel  patients 
 who are at  the end of life and help establish goals of  care. 
These  patients should be encouraged to make advance direc-
tives, that is, appoint a health care proxy and communicate 
their wishes and preferences.

quality of life and reduces frequency of exacerbations in 
 patients with overlap    of COPD and asthma, with high-risk 
disease (    GOLD-C/D (   FEV1) <50% of predicted), and  who 
are at risk of frequent exacerbations. The  TORCH study 
noted that  patients on   ICS therapy had an increased risk of 
pneumonia (  Calverley et al., 2007).

Categorizing   COPD into distinct phenotypes based 
on unique prognostic or therapeutic characteristics helps 
target therapy and improves  health-related quality of 
life ( Han et al., 2010). Patients with overlap phenotype 
of    COPD and asthma benefi t from maintenance therapy 
with   ICS. Chronic treatment with systemic corticoste-
roids should be avoided because of an unfavorable  ben-
efi t-to-risk ratio. In  patients with  severe and very  severe 
   COPD (  GOLD 3 and 4) and a history of exacerbations 
and chronic bronchitis, additional therapy with the   phos-
phodiesterase-4 inhibitor (   PDE-4),   rofl umilast, reduces 
exacerbations of chronic bronchitis.  Long-term and inter-
mittent  azithromycin prophylaxis helps reduce bacterial 
count and minimize exacerbations in  patients with puru-
lent chronic bronchitis.

Patients with  panacinar emphysema and    AAT (   Pi ZZ) 
benefi t from chronic weekly augmentation therapy. It 
reduces the rate of decline in    FEV1 (  Marciniuk,  Hernandez, 
&   Balter, 2012).

 n OXYGEN THERAPY

The  long-term administration of oxygen (>15 hr/d) to 
 patients with resting, nocturnal, and exercise-induced 
hypoxemia (   SaO2 <88%) has been shown to improve exer-
cise capacity, reduce exacerbations, improve quality of 
life, reduce hypoxemia-induced pulmonary hypertension, 
and improve longevity. The goal of oxygen therapy is to 
maintain a resting oxygen saturation of 90% ( Nocturnal 
Oxygen Therapy Trial Group, 1980;  Report of the   Medical 
Research Council Working Party, 1981).

The following are guidelines for the initiation of  long-
term oxygen therapy:

 n Stable  patients  who are on optimized  medical therapy 
and have a    PaO2 of 55  mmHg or less or an oxygen 
saturation of 88% or less

 n Patients with a    PaO2 between 55 and 59  mmHg or an 
oxygen saturation of 89%

 n Patients with evidence of tissue hypoxia such as poly-
cythemia, altered mental status,  cor pulmonale, or 
edema related to right ventricular failure

Clinical Pearls
 n   The Federal Aviation Administration allows  patients 

with    COPD and hypoxemia to air travel with a por-
table battery-powered oxygen concentrator.

Clinical Pearls
 n Dyspnea at  end of life, in  patients who decline 

life-sustaining therapy, can be alleviated by judi-
cious use of opiates.
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Rehabilitation

 Pulmonary rehabilitation is a multidisciplinary program 
that incorporates    COPD self- management education, exer-
cise under supervision, nutrition counseling, psychotherapy, 
and social support. All   COPD  patients benefi t from exercise 
training programs through improvements in exercise capac-
ity and well-being. The effectiveness of a 6-week  pulmo-
nary rehabilitation program is sustained if exercise training 
is maintained at home (  Spruit et al., 2013). Although  lung 
function cannot be rec laimed,   respiratory muscle  s and a c  ar-
diovascular system that funct ion optimally help the patient 
tolerate acute exacerbations of    COPD.

Training in techniques of optimal   respiratory muscle use 
can develop more effi cient breathing and lessen  dyspnea. In 
 normal persons, approximately 2% to 5% of the total rest-
ing body    VO2 is used by the   respiratory muscles. With maxi-
mal exercise, this percentage increases to 10% to 20%. The 
ratio of ventilation to    VO2 is called the  ventilatory equiva-
lent (   VO2eq). This is the amount of ventilation required for 
the consumption of 1 L of oxygen. In healthy persons, this 
value is 20 to 25 at rest and reaches 30 to 40 at high levels 
of exercise. In   COPD, the resting value can range from 30 
to 50. The high    VO2eq in    COPD explains in part the  dyspnea 
experienced by these  patients.

 Respiratory training programs can help alleviate  dys-
pnea by improving  ventilatory muscle function, muscle 
performance, and muscle coordination, desensitizing the 
patient to  dyspnea, and increasing motivation. Programs 
are designed to improve both the strength and endurance of 
the   respiratory muscles.

A component of   respiratory muscle weakness in    COPD 
relates to the mechanical disadvantage imposed on the dia-
phragm by a low position and its fl attened contour second-
ary to hyperinfl ation.  Pursed-lip breathing is a technique of 
exhalation that creates a  back pressure within airways. This 
prevents or delays airway closure during exhalation, allow-
ing more complete exhalation to a lower    FRC.

 n TEACHING AND  SELF- CARE

Malnutrition with a   body mass index (BMI) <21 is a poor 
prognostic indicator. A  well-balanced diet is important 
to compensate for the extra calories expended on the 
work of breathing. Overeating should be avoided, and 
six small meals a day are recommended, with a higher 
percentage of calories derived from fat than is normally 
advised.

Patients should maintain adequate hydration to help 
mobilize and expectorate airway secretions.

 Pursed-lip breathing should be taught whenever a 
patient is  dyspneic. This technique involves inhaling slowly 
through the nose to a count of three, then breathing out 
through pursed lips to a count of six. This avoids air trap-
ping and  lung hyperinfl ation. Patient education that trains 
 patients to cough effectively is useful. During exertion, the 

Treatment of  Acute Exacerbation

Acute exacerbation of    COPD is defi ned as “an acute event 
characterized by a worsening of the patient’s   respiratory 
symptoms that is beyond  normal  day-to-day variations 
and leads to a change in medication” (Standards for the 
 Diagnosis and  Management of  Patients with    COPD, 2004). 
 It is characterized by increasing  dyspnea, cough, sputum 
volume, and purulence.

Most exacerbations are due to bronchial infections and 
are caused by viral, bacterial, or mixed pathogens. The goal 
of treatment is to minimize the impact of the current exacer-
bation and to prevent the development of subsequent exac-
erbations. Common bacterial pathogens are  Streptococcus 
pneumoniae,  Moraxella  catarrhalis, and   Hemophilus infl uen-
zae. Antibiotics are reserved for  patients with  severe exacer-
bations requiring hospitalization. Mild exacerbation without 
hypoxemia can be treated with intensifi cation of  broncho-
dilator therapy in the community. The antibiotic regimen 
should target the likely pathogens, taking into account local 
patterns of resistance. Macrolides,   respiratory quinolones, or 
a combination of amoxicillin and  sulbactum or  clavulanate 
are usually given for a period of fi ve to seven days.

Short-acting inhaled   beta2-agonists, with or with-
out   short-acting  anticholinergics, are usually the pre-
ferred bronchodilators for treatment of an exacerbation. 
Hospitalization is required in  patients  who have  severe 
underlying    COPD and have failed to respond to initial  med-
ical  management,  who are older, or who lack social support 
and have serious chronic comorbidities, that is, cardiovas-
cular disease (including ischemic heart disease, heart failure, 
atrial fi brillation, and hypertension). Systemic corticoste-
roids and antibiotics can shorten recovery time, improve 
 lung function (   FEV1) and arterial oxygen levels (   PaO2), and 
reduce the risk of early relapse, treatment failure, and length 
of hospital stay. A daily dose of 30 to 40 mg prednisone for 
7 days is recommended.

Arterial blood gas measurements of    PaO2 <50  mmHg 
while breathing room air indicates   respiratory failure. 
 Noninvasive ventilation (   NIV) is indicated in  patients  who 
present with acute exacerbations of    COPD and decompen-
sated  ventilatory failure. It improves   respiratory acidosis, pro-
motes patient comfort, reduces hospital length of stay, and 
decreases morbidity and mortality. It is successful in about 
40% to 60% of  patients and avoids the need for intubation 
and invasive ventilation. Invasive ventilation with endotra-
cheal intubation may be  life saving in  patients with reversible 
acute exacerbations. Long-term invasive ventilator support is 
not advocated in  patients with progressive terminal disease 
because of poor quality of life and associated complications.

Clinical Pearls
 n Serum  procalcitonin levels may help differentiate 

bacterial from viral infection.
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 n SUMMARY

  COPD is a preventable and treatable disease with high mor-
bidity, mortality, and health care expenditure. Smoking 
cessation and avoidance of exposure to environmental pol-
lutants is critical for primary  prevention and to avoid pro-
gression of the disease.  Spirometry is required to confi rm 
the  diagnosis, assess severity, and gauge response to bron-
chodilators. Disease severity classifi cation, based on revised 
  GOLD criteria, is helpful in stratifying  patients into catego-
ries based on prognosis and therapy. Multimodality ther-
apy, including bronchodilators,   ICS, oxygen, judicious use 
of antibiotics, and  pulmonary rehabilitation, helps improve 
symptoms and exercise capacity, prevent exacerbations, 
and enhance health-related quality of life.  Lung volume 
 reduction and  lung transplantation surgery are reserved 
for  patients with  severe symptoms despite optimal  medical 
therapy.
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Signs of excessive oxygen intake, such as slow or 
shallow breathing, restlessness, diffi culty wak-
ing up, headache, and slurred speech should be 
reported by family members or caregivers. Signs 
of insuffi cient oxygen intake should also be 
monitored, such as irregular breathing, anxiety, 
drowsiness, confusion, inability to concentrate, and 
cyanosis.

Environmental humidity should be kept at 
40% to 50% with a portable or central humidifi er. 
Extreme cold or heat can precipitate symptoms, and 
 patients should remain indoors during these peri-
ods. An air conditioner is advisable during extreme 
heat.

 C L I N I C A L  W A R N I N G :!

patient should fi rst inhale, then exhale while performing the 
activity.

For  patients using oxygen, instructions on the use of the 
delivery system should be reinforced.  Water-soluble lubri-
cant can be used to prevent dryness and fi ssuring of the nose 
and lips.

 Referral Poi nts and Cli nical Warnings

Consultation with a pulmonologist should be obtained for 
   COPD  patients with:

 n Signs of worsening   respiratory function
 n Severe  dyspnea
 n Bullous disease
 n Cardiac, renal, or any other organ impairment
 n Pulmonary  neoplasia
 n Need for  ventilatory support
 n Perioperative  management for surgery
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 n L  OWER-R ESPIRATORY-TRACT I NFECTIONS

The term l  ower-r espiratory-tract i nfections (L   RTIs) encom-
pass a broad range of disease states, including acute bron-
chitis, pneumonia, and exacerbations of chronic lung 
disease. There is signifi cant overlap in the presentation of 
these different disease states; therefore, familiarity with the 
categories of l ower-r espiratory infection and their manage-
ment is crucial to providing good primary c are.

This c hapter focuses on the following disease states:

 n Acute bronchitis, an acute infl ammation of the t racheo-
bronchial tree, is diagnosed by exclusion. Clinically it 
is characterized by the presence of either a productive 
or nonproductive cough of 4 to 6 weeks’ duration. 
Chronic bronchitis is part of the spectrum of chronic 
obstructive pulmonary disease (see C hapter 71).

 n Pneumonia is an infection of the distal portion of the 
lungs, involving the r espiratory bronchioles, alveolar 
ducts, sacs, and alveoli.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

The trachea and bronchi are made of a rich epithelial cell sur-
face composed of ciliated cells, s ecretory goblet cells, s ubepi-
thelial cells (containing cartilage for structural support of the 
airways), and i nfl ammatory mediator cells and glands. The 
amount of cartilage decreases as the r espiratory tree branches 
distally and disappears altogether in the small airways (<2 mm 
in diameter). T racheobronchial glands, which secrete mucus, 
are bigger and more numerous in the proximal airways.

Cells dedicated to airway defense are found scattered 
within the epithelium and s ubmucosa. Lymphocytes may 
appear singly or in clusters, especially at branching points 
or airway bifurcations, and are called b ronchus-associated 
lymphoid tissue. Plasma cells, especially immunoglobulin A 
(IgA), mast cells, and macrophages, are also found at air-
way bifurcations. Mast cells increase in the transition zone 
leading to the distal airway, where gas conduction occurs. 

Marked branching of the airways continues as surface area 
is maximized for gas exchange. This architecture helps to 
keep the area below the main carina sterile.

Although the l ower r espiratory tract is uniquely equipped 
to protect against invading organisms, failure of these 
defenses and presence of predisposing factors increase the 
risk of infection in the host. These factors include: (1) altera-
tion of the normal o ropharyngeal fl ora, (2) depressed cough 
and glottis refl exes, (3) altered consciousness, (4) impaired 
m ucociliary apparatus mechanism, (5) alveolar macrophage 
dysfunction, and (6) immune dysfunction (S  ingh, 2012).

Aspiration of u pper-airway fl ora is the most impor-
tant risk for infection. Defense mechanisms include a good 
cough refl ex; effective m ucociliary clearance (continual 
upward beating of cilia) to remove bacteria and debris; 
and a ngulation of airways, which traps and impinges bac-
teria at bifurcations. For infection to occur, the following 
sequential steps are required, especially for o ropharyngeal 
colonization: aspiration of organisms; b acterial attachment 
to epithelial cell surfaces, preventing normal epithelial cell 
desquamation; and subsequent removal by expectoration.

The risk of l ower-airway infection is further increased 
by both the type of oral m icrofl ora present in the airways 
and host susceptibility. Severely ill patients lose their nor-
mal fl ora and become increasingly susceptible to enteric 
g  ram-negative bacilli. Clearance mechanisms progressively 
malfunction and are associated with abnormalities in muco-
sal surfaces. A recent viral infection may effectively strip the 
normal mucosa, causing intense cellular desquamation and 
loss of m ucociliary function and local p hagocytic function.

Within the terminal airway, the alveolar macrophage 
is the primary cellular defense. Alveolar macrophages are 
capable of overwhelming a challenge of low virulence—for 
instance, a normal, nocturnal, s mall-volume aspiration of 
o ropharyngeal secretions. Activated alveolar macrophages 
also are capable of activating the immune system by recruit-
ing p olymorphonuclear leukocytes, found in pulmonary 
microvasculature reserves.

In addition, alveolar macrophages secrete cytokines, 
which trigger the intercellular communication systems 
of the immunologic response. Important lung cytokines 
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History and Physical e xaminaton

Upon physical examination, the presence of cough in the 
absence of fever, tachycardia, and t achypnea suggests 
bronchitis rather than pneumonia. Also, the presence of 
normal vital signs and the absence of r ales and e gophony 
on c hest examination minimize the likelihood of pneu-
monia. An exception is cough associated with pneumo-
nia in e lderly patients, which is often characterized by 
the absence of distinctive signs and symptoms ( W enzel & 
F owler, 2006).

Diagnostic Studies

The defi nitive laboratory diagnosis of an u pper-r espiratory 
viral infection causing acute bronchitis is unnecessary. C hest 
x -rays should be obtained in all patients who appear ill to 
exclude a more serious l ower-r espiratory infection.

Rapid diagnostic tests exist for several pathogens cur-
rently linked to acute bronchitis. However, not all tests are 
widely available, and their routine use is not practical or 
c ost effective in the o utpatient setting.

treatment options, e xpected outcomes, 
a nd Comprehensive Management

There are two strategies for the treatment of acute bronchi-
tis: (1) antibiotic therapy, and (2) symptom management.

antiBiotiCS

Most reports have shown that 65% and 80% of patients 
with acute bronchitis receive an antibiotic despite the major-
ity of evidence suggesting that they are ineffective (B   raman, 
2006). E lderly patients are particularly likely to receive 
unnecessary antibiotics, and more than o ne-half of prescrip-
tions are for e xtended-spectrum antibiotics. This increased 
use of antibiotics is a major concern due to the risk of anti-
biotic resistance and of C  lostridium d iffi cile infection in the 
community.

The A merican College of C  hest P hysicians (A   CCP) does 
not recommend routine antibiotics for patients with acute 
bronchitis. Clinical data support that antibiotics do not sig-
nifi cantly impact the duration or severity of acute bronchi-
tis or potential complications such as the development of 
pneumonia.

include tumor necrosis factor, i nterleukin 1, and i nterleukin 
8. They are produced in response to alveolar macrophages 
that activate mononuclear cells to release gamma colony 
stimulating factor (G  -CSF). G -CSF increases myeloid pro-
genitor cells, which trigger p olymorphonuclear leukocytes 
to promote adhesion, c hemotaxis, p hagocytosis, and p hos-
phorylation at local sites to combat infection.

 n ACUTE BRONCHITIS

epidemiology

In 2010, cough was among the 10 most common reasons 
for seeking medical attention, resulting in >30 million phy-
sician offi ce visits (www.c dc.gov).

etiology

The causative pathogen in acute bronchitis is identifi ed in 
16% to 40% of cases  (G onzales et al.,  2001). Approximately 
90% of acute bronchitis i nfections are caused by viruses, 
the most common being i nfl uenza B, i nfl uenza A, p arain-
fl uenza, and r espiratory s ynctival virus. While r espiratory 
s yncytial virus causes asymptomatic or mild symptomatic 
disease in young and m iddle-aged a dults, in e lderly persons 
(>60 years) it leads to symptomatic l ower-r espiratory-tract 
disease.

To date, only B   ordetella pertussis, M   ycoplasma pneu-
moniae, a nd Chlamydia p neumoniae have been established 
as the n onviral causes of uncomplicated bronchitis in a dults. 
As a group, these agents are associated with 5% to 10% of 
all cases of uncomplicated acute bronchitis in a dults and are 
recovered more frequently in a dults with chronic or persis-
tent cough.

Diagnostic Criteria

Acute bronchitis should be differentiated from asthma or 
b ronchiolitis and b ronchiectasis. Asthma or b ronchiolitis 
results from the acute infl ammation of the small airways 
and typically presents as progressive cough accompanied by 
wheezing, t achypnea, r espiratory distress, and hypoxemia 
 (W enzel & F owler, 2006). B  ronchiectesis, however, is com-
monly associated with the permanent dilatation of bronchi 
and chronic cough. While cough after acute bronchitis typi-
cally persists for 10 to 20 days and may occasionally last 
for 4 or more weeks, a diagnosis of chronic bronchitis is 
reserved for patients who have cough and sputum produc-
tion on most days of the month for at least 3 months of the 
year during 2 consecutive years.

When making the diagnosis of acute bronchitis, a care-
ful history, which includes any reports of sick contacts, and 
physical examination are necessary. A common presenta-
tion of p ertussis is cough of 2 to 3 weeks’ duration in an 
adolescent or young adult. Fever as a symptom is less com-
mon in p ertussis than in viral bronchitis.

Clinical Pearls
 n Because many patients with acute bronchitis 

expect to receive an antibiotic, the A   CCP guide-
lines recommend that offi ce or clinic time be set 
aside to explain the decision not to use these 
agents, and the potential harm of using unneces-
sary antibiotics to the individual and the commu-
nity at large (B   raman, 2006).

http://www.cdc.gov
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In 2007, the Centers for Disease Control and Prevention 
reported that 74.4% of S. pneumoniae isolates were sus-
ceptible to penicillin. Increasing S. pneumoniae resistance 
to macrolides is particularly concerning, with rates in 2006 
exceeding 35% nationally. The prevalence of fluoroquino-
lone resistance was approximately 2% in 2009. Although 
introduction of the 7-valent pneumococcal conjugate vac-
cine in 2000 led to a decline in invasive infections caused by 
S. pneumoniae, such as CAP, among children and adults, it 
caused an increase in nonvaccine serotypes and produced 
a shift in S. pneumoniae resistance patterns. A 13-valent 
pneumococcal vaccine was introduced in 2010, which 
includes both the serotypes in the 7-valent vaccine and those 
that have emerged since its introduction. Continued use of 
this vaccine will likely shift the prevalence of S. pneumoniae 
serotypes, and a shift in resistance patterns may appear 
again. Continued surveillance to recognize these changes 
will be necessary.

Until recently, S. aureus was considered an uncom-
mon cause of CAP, accounting for 1% to 5% of all cases. 
Previously thought of as a nosocomial pathogen, methicil-
lin-resistant S. aureus (MRSA) has become the predominant 
cause of acute bacterial skin and skin structure infections in 
the community setting. Community-acquired MRSA (CA-
MRSA) is now not only a common cause of skin infections 
but is increasingly being implicated in CAP. Pneumonia 
caused by MRSA is now recognized as an emerging clinical 
entity with distinctive clinical features and substantial mor-
bidity and mortality.

The “atypical” organisms, so called because they are not 
detectable on Gram stain or cultivatable on standard bac-
teriologic media, include M. pneumoniae, C. pneumoniae, 
Legionella species, and respiratory viruses. With the exception 
of Legionella species, these organisms commonly cause pneu-
monia in outpatients. Also, in atypical pneumonia, systemic 
symptoms predominate (e.g., fever, headache, myalgias, dry 
or minimally productive cough, and lack of clinical signs of  
consolidation).

Diagnostic Criteria

Site-of-Care DeCiSionS

Almost all decisions regarding diagnosis and treatment 
of CAP involve the initial severity-of-illness assessment. 
Severity-of-illness tools have been validated for use in decid-
ing outpatient versus inpatient treatment and to further 
determine the need for ICU admission.

Severity-of-illneSS toolS

The two most widely used severity assessment tools in CAP 
are the Pneumonia Patient Research Team (PORT) system 
(also referred to as the Pneumonia Severity Index) and the 
confusion, uremia, respiratory rate, blood pressure, and 
age ≥65 years (CURB-65; Table 72.1). The PORT sever-
ity assessment tool is based on 19 variables, including clini-
cal, laboratory, and demographic characteristics, whereas 

Symptom Management

Treatment for acute bronchitis is symptomatic: acetamino-
phen, oral liquids, and bed rest are encouraged when mal-
aise and fever are prominent.

Dextromethorphan (15 mg orally every 4 to 6 hours) 
will suppress a nonproductive cough. The literature support-
ing the efficacy of antitussive treatments may be difficult to 
interpret because the benefit appears to depend on the cause 
of cough illness. Acute or early cough due to colds or other 
viral upper-respiratory-tract infections does not appear to 
respond to dextromethorphan or codeine, whereas chronic 
cough (duration >3 weeks) associated with underlying lung 
disease seems to respond to these agents.

Although the ACCP does not recommend use of inhaled 
β2-agonists to alleviate cough, such an agent may be pre-
scribed when wheezing is present. The effect of orally 
inhaled anticholinergic agents on the cough of acute bron-
chitis has not been studied and therefore cannot be recom-
mended based on the evidence. Additionally, the guidelines 
do not recommend the use of mucolytics for the treatment 
of acute bronchitis due to lack of consistent favorable effect.

 n COMMUNITY-ACQUIRED PNEUMONIA

epidemiology

Community-acquired pneumonia (CAP) is a major health 
problem in the United States and is associated with sub-
stantial morbidity and mortality and health care costs. 
Pneumonia accounted for approximately 4.5 million ambu-
latory care visits in 2007 in the United States, about one 
third of which took place in hospital emergency depart-
ments. The risk of pneumonia increases markedly with age, 
with approximately 1 million episodes of CAP and more 
than 600,000 hospitalizations for pneumonia occurring in 
adults 65 years of age and older. Pneumonia is an impor-
tant cause of death overall in the United States and the 
leading cause of death from infection (Moran, Rothman, 
& Volturo, 2013).

etiology

Community-acquired bacterial pneumonia (CABP) is an 
acute bacterial infection of the pulmonary parenchyma in 
adults. It is associated with specific symptoms such as fever 
or hypothermia, chills, rigors, cough, chest pain, or dyspnea 
and is accompanied by a new lobar or multilobar infiltrate 
on a chest radiograph.

The most common bacterial pathogens associated with 
CABP include Streptococcus pneumoniae, Haemophilus 
influenza, Staphylococcus aureus, and Moraxella catarrha-
lis. The resistance pattern for S. pneumoniae and S. aureus 
has greatly changed over the past years and this should be 
considered in the selection of an appropriate antimicrobial 
regimen.
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dehydration, severe granulocytopenia, or structural changes 
such as bullous emphysema, and in obese patients, the use 
of chest radiography is limited. It is reasonable to repeat a 
chest radiograph in 24 to 48 hours following initial study in 
patients with high clinical suspicion for pneumonia. CT has 
better sensitivity in diagnosing pneumonia but is not routinely 
done due to lack of evidence in improving patient outcomes.

Presence of rales or bronchial breath sounds is an impor-
tant component of the physical examination, but is less sen-
sitive and specific than chest radiographs. Caution must be 
practiced when evaluating elderly patients, as clinical features 
for physical examination may be absent or altered. All patients 
should be screened by pulse oximetry, which may suggest both 
the presence of pneumonia in those patients without other 
signs of pneumonia and unsuspected hypoxemia in patients 
with diagnosed pneumonia (Mandell et al., 2007).

The yield of blood cultures is relatively low in CAP. The 
most common blood culture isolated in all CAP studies is S. 
pneumoniae. The strongest indication for blood cultures is 
severe CAP. Blood cultures are also indicated when patients 
have a host defect in the ability to clear the bacteremia, for 
example, as a result of asplenia. The yield of sputum bacte-
rial cultures is variable and is highly dependent on the qual-
ity of the entire process, including specimen collection, use 
of cytologic criteria, absence of prior antibiotics, and skill in 
interpretation. A sputum Gram stain may be useful in that 
it may broaden initial empirical coverage for less common 
etiologies, and it can be used to validate subsequent positive 
cultures.

alternative Diagnostic tools

Urinary antiGen teStinG

There are two immunochromatographic FDA-approved 
urine tests that can be performed by a clinical laboratory. The 
pneumococcal urine antigen test has shown a sensitivity of 
50% to 80% and specificity of more than 90%. A urine anti-
gen test for Legionella is available to detect the most common 
species of Legionella, Legionella pneumophila, and has been 
shown to have approximately 70% sensitivity and specificity.

PolyMeraSe CHain reaCtion–BaSeD aSSayS

Nucleic acid amplification tests, most notably polymerase 
chain reaction (PCR)-based assays, rely on rapid amplification 
of the nucleic acids in a pathogen to allow detection of bacte-
rial, viral, or fungal organisms. Viral-based PCR assays are 
available for influenza, making this a valuable tool because 
culture-based methods for viral detection are cumbersome, 
extremely slow, and of lower sensitivity. For nonviral patho-
gens, development of PCR-based assays has been slower. One 
of the first FDA-approved PCR assays for nonviral respira-
tory pathogens was for M. tuberculosis (Xpert; Cepheid, 
Sunnyvale, CA). This assay is capable of detecting not only 
M. tuberculosis but the presence of resistance as well. The 
Film Array Respiratory Panel is a multiplex PCR, to detect 
M. pneumoniae, C. pneumoniae, and Bordetella pertusis in 
patients using a nasopharyngeal swab, in addition to the 17 

the CURB-65 relies on five factors. Although studies have 
revealed that both PORT and CURB-65 predicted 30-day 
mortality with no significant difference, the CURB-65 tool 
may be simpler and less cumbersome to use. A CURB-65 
score of 0 to 1 suggests that a CAP patient can be treated as 
an outpatient, a score of two requires hospitalization, and 
patients with a score of ≥3 often require ICU care.

History and Physical examination

Patients with CAP present with an acute illness of 1 to 2 
days’ duration. On physical examination, patients may have 
tachypnea, tachycardia, crackles, bronchial breath sounds, 
and findings of pleural effusion. Symptoms such as relative 
bradycardia with fever indicate infections caused by patho-
gens such as Legionella, Chlamydophila, and Mycoplasma. 
Symptoms such as cervical lymphadenopathy, arthralgia, 
and bullous myringitis can be associated with infection due 
to Mycoplasma (Nair & Niederman, 2011).

Diagnostic Studies

The diagnosis of CAP is based on the presence of certain 
clinical symptoms (e.g., cough, fever, sputum production, 
and pleuritic chest pain) together with imaging of the lung, 
usually by chest radiography. Certain chest radiographic find-
ings can also suggest more severe disease, including, the pres-
ence of multilobar infiltrates, rapid progression of infiltrates, 
pleural effusion, and findings of necrotizing pneumonia (Nair 
& Niederman, 2011). In patients with very early infection, 

CLINICAL FACTOR SCORE

Confusion (based on a specific mental 
test or disorientation to person, 
place, or time)

1

Uremia (BUn level >7 mmol/L) 1

Respiratory rate (≥30 breaths/min) 1

Blood pressure (systolic, <90 mmHg; 
or diastolic, ≤60 mmHg)

1

Age (≥65 years) 1

SCORE 30-DAY MORTALITY (%) RECOMMENDATION

0 0.7 Treat as outpatient

1 2.1 Treat as outpatient

2 9.2 Treat as inpatient

3 14.5 iCU care

4 40 iCU care

5 57 iCU care

TABLE 72.1 CURB-65 Scoring System

BUN, blood urea nitrogen.
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with infection include S. aureus, S. pneumoniae, and S. pyo-
genes, which commonly colonize the nasopharynx (Chertow 
& Memoli, 2013).

The 23-valent pneumococcal polysaccharide vaccine 
should be given to all adults who are older than 65 years 
of age and to persons who are 2 years and older and at 
high risk of disease (e.g., sickle cell disease, HIV infection, 
or other immunocompromising conditions). The 13-valent 
pneumococcal polysaccharide vaccine (PCV13) is recom-
mended for children aged 2 through 59 months (www.cdc 
.gov).

treatMent

Antibiotics are a mainstay of therapy in CAP. While appro-
priate antimicrobial selection is largely based on the caus-
ative pathogen and its antibiotic susceptibility, providers 
should consider patient risk factors when initiating empiric 
antibiotics (Table 72.2).

In this section, outpatient treatment regimens for CAP 
are discussed based on specific patient risk factors (Mandell 
et al., 2007). In previously healthy patients with no risk fac-
tors for drug-resistant S. pneumoniae (DRSP), a macrolide 
such as azithromycin (500 mg on day 1, then 250 mg for 
days 2–5), clarithromycin (250 mg twice daily), or erythro-
mycin (250 mg every 6 hours or 500 mg every 12 hours) 
is recommended. Risk factors for infection with β-lactam-
resistant S. pneumoniae include age <2 years or >65 years, 
β-lactam therapy in the previous 3 months, alcoholism, med-
ical comorbidities, immunosuppressive illness or therapy, 
and exposure to a child in a day care center. Doxcycline (100 

common viral pathogens for which it is approved. Another 
novel assay that combines PCR and mass spectrometry, 
coined Plex-ID (Abott Laboratories, Abott Park, IL), has been 
shown to be capable of detecting nearly every pathogen that 
causes CAP.

Evaluation of the epidemiologic setting suggests the 
most likely pathogen causing pneumonia (Table 72.2).

treatment options, expected outcomes,  
and Comprehensive Management

Prevention

CAP can be prevented with the administration of appropri-
ate vaccinations. Per ACCP guidelines, the following groups 
should receive the annual inactivated influenza vaccine: (1) 
adults >50 years of age; (2) those with specific risk factors, 
such as chronic pulmonary or cardiovascular disease, renal, 
hepatic, neurological, hematological, or metabolic disorders; 
(3) women who are or will be pregnant during the influenza 
season; (4) residents of nursing homes; (5) those who are 
morbidly obese (body mass index [BMI] ≥40); (6) all chil-
dren aged 6 to 59 months; (7) American Indians/Native 
Alaskans; and (8) children and adolescents (aged 6 months 
to 18 years) who are receiving long-term aspirin therapy 
(www.cdc.gov). The intranasal live attenuated vaccine is 
an alternative to inactivated influenza vaccine for healthy, 
nonpregnant adults and children (aged 2–49 years). Bacterial 
coinfection may complicate influenza infection. Coinfection 
typically occurs within a few days of influenza infection at 
times of high viral shedding. Pathogens commonly associated 

SITUATION ORGANISM

Alcoholism Streptococcus pneumoniae, Klebsiella pneumoniae, Staphylococcus aureus

Bird exposure Chlamydia psittaci

Chronic obstructive lung disease S. pneumoniae, Haemophilus influenzae, Moraxella catarrhalis

Contaminated water source (cooling towers, air conditioners, showers) Legionella species

Diabetes S. pneumoniae, S. aureus, enteric gram negatives

Overcrowding (homeless shelters, incarceration, nursing homes, 
etc.)

S. pneumoniae; influenza A, B; C. pneumoniae; Mycobacterium 
tuberculosis

Occupational exposure Histoplasma capsulatum

Construction (excavation) Blastomycosis

Hunter, trapper, veterinarian, farmer (parturient cats, cattle, goats, 
sheep)

Coxiella burnetii

Sickle cell disease S. pneumoniae, H. influenzae, Salmonella

Solid organ transplant recipient S. pneumoniae, H. influenzae, Legionella species, Pneumocystis carinii, 
cytomegalovirus, Strongyloides stercoralis

Travel history (southeast Asia, southwestern United States, 
Mississippi Valley)

Pseudomonas pseudomallei (melioidosis)
Coccidiodes immitis, Histoplasma capsulatum

TABLE 72.2 Epidemiological Clues

http://www.cdc.gov
http://www.cdc.gov
http://www.cdc.gov
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with bronc hiectasis may benefi t from postural drainage 
techniques that assist in sputum clearance and improve 
quality of life.

Nutritional counseling to achieve a balanced diet and 
an individually tailored exercise program to maintain mus-
cle conditioning and improve overall well- being are highly 
recommended.

Community resources

An excellent source of information for patients and their 
families with respi ratory disease is the local chapt er of the 
Ameri can Lung Assoc iation. The ACCP   and the CDC c  an 
provide additional information about respi ratory illness.

 n American Lung Assoc iation: www.lung.org/
 n American Thoracic Society: www.thoracic.org/

mg twice daily) may be prescribed as a second-line agent in 
these patients.

In patients with co morbidities such as chronic heart, 
lung, liver, or renal disease; diabetes mellitus; alcoholism; 
malignancies; as plenia; im munosuppressing conditions; use 
of antimicrobials within the previous 3 months; or other 
risks of DR   SP, the fi rst line of treatment should be a re spi-
ratory fl  uoroquinolone such as le vofl oxacin (750 mg daily), 
mo xifl oxacin (400 mg daily), or ge mifl oxacin (320 mg 
daily). If a fl  uoroquinolone cannot be used, a second-line 
treatment regimen is use of a β-lac tam such as hig h-dose 
amoxicillin (1 g three times daily) or amo xicillin–cla-
vulanate (2 g twice daily) plus a macr olide. Alternative 
β-lacta m agents include ceftr iaxone, cefpo doxime, and 
cefur oxime (500 mg twice daily). Doxyc ycline can be used 
as an alternative for the macro lide in this regimen, but is 
not preferred.

teaching and Self- Care

 All patients with respi ratory infec tions should be encour-
aged to learn more about their disease process and 
become active participants in their own care.  Teaching is 
most important in the optimal use of inhaled bronchodi-
lators. Patients with chronic bronchitis or bronc hiectasis 
should carefully monitor the quality, quantity, and char-
acteristics of sputum production. In addition, patients 

CLINICAL AREAS FOR EVALUATION CLINICAL SIGNS AND DIAGNOSTIC FEATURES

Abnormal vital signs that help to identify seriously ill 
patients

 n  Respiratory rate >30 breaths per minute
 n Systolic blood pressure <90  mmHg
 n Diastolic blood pressure <60  mmHg

Abnormal clinical signs heralding increased severity  n Temperature >101°F (38.3°C) or <97°F

Laboratory data that predict increased morbidity  n impaired level of consciousness
 n Physical fi ndings suggesting  extrapulmonary involvement
 n  Leukopenia <4,000/ mL
 n  Leukocytosis >30,000/ mL
 n Absolute  neutrophil  count <1,000/ mL
 n Severe anemia with a hemoglobin <9 g/ dL or a  hematocrit <30%
 n Thrombocytopenia accompanied by increased    inR or increased   PTT
 n increased fi brin split products greater than 1:40 suggest    DiC
 n Arterial blood gases obtained on room air demonstrating a    PaO2 <60  mmHg
 n   PaCO2 >50  mmHg
 n  Abnormal renal function with a serum  creatinine >1.2 mg/ dL or a  blood urea 
nitrogen >20 mg/ dL

 n Anion gap and metabolic acidosis suggesting sepsis and organ dysfunction
 n Serum albumin >30 g/L
 n  Bacteriuria

  Chest-radiograph abnormalities that predict a possibly 
complicated course

 n  Multilobar involvement
 n  Cavitary disease
 n Pleural effusion

TABLE 72.3 R eferral Warnings

  DIC,  disseminated intravascular coagulation;   PTT,  partial  thromboplastin time.

 referral Poi nts and Cli nical Warnings

Overall appearance, mental status, and vital signs are 
the simplest and most important tools for assessing 
the severity of disease. Detection of the signs in Table  
72.3 requires an emergent referral to an acute care 
 setting.

http://www.lung.org
http://www.thoracic.org
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O ccupational L ung Disease
Michele McDermott, D  NP, R N, F   NP-BC

P rimary care providers are in a key position to prevent, 
identify, and treat o ccupational illness. First, providers can 
identify persons at risk of o ccupational illness because of 
exposure to a known o ccupational hazard. Second, p rimary 
care providers who care for a multitude of undifferentiated 
illnesses are also in a position to link an illness and o ccupa-
tional exposure.

The types of o  ccupational pulmonary disorders are 
listed in T able 73.1. Two of these diseases, o ccupational 
a sthma and a sbestosis, can be adequately diagnosed and 
treated only if the p rimary care provider suspects o ccupa-
tional pulmonary disease and elicits a history of a signifi cant 
w orkplace exposure.

Occupational a sthma is a relatively common medical 
condition, but the d iagnosis could easily be missed if a link 
is not established between symptoms and the w orkplace. 
Asbestosis, an interstitial disease related to a sbestos expo-
sure, becomes symptomatic only after a long latency period. 
An exposure history and knowledge of the early signs and 
symptoms are essential to diagnose this disease.

The true incidence and prevalence of o ccupational illness 
and injury are not known; however, i t is estimated that 11 
million workers in a variety of industries and occupations 
are exposed to at least one of the numerous agents known 
to be associated with o ccupational a sthma ( O   ccupational 
Safety & H  ealth Administration, 2013). In the U nited States 
in 2009, asthma accounted for $56 billion in total societal 
costs (C  hang & R ivera, 2013). The annual cost of fatal 
injuries for w holesale and retail trade (W   RT) is estimated 
to exceed $8.6 billion (A  nderson, S chulte, S  estito, L inn, & 
N guyen, 2010). W  RT are services that are given with the 
purchase and sale of merchandise. The merchandise can 
be in a variety of disciplines such as agriculture, mining, 
manufacturing, and certain information industries, such as 
publishing (A  nderson et al., 2010). To identify occupation-
ally related disease, p rimary care providers must maintain a 
high degree of suspicion and have the following:

 n Familiarity with the basic principles of o ccupational 
and e nvironmental m edicine

 n Ability to take an o ccupational and environmental 
history

 n Understanding of the worker’s compensation system

 n Awareness of the ethical, legal, and social implications 
of o ccupation- and e nvironment-related conditions

 n Knowledge of when and how to report hazards to 
public h ealth and regulatory authorities

Figure 73.1 outlines an initial clinical approach to the 
recognition of illness caused by o ccupational exposure. 
Table 73.2 lists the e ssential elements of an o  ccupational 
history.

Workers in small- and m edium-sized companies may be 
at higher risk for exposure to o ccupational hazards because 
their employers are less likely to k now the characteristics of 
hazardous substances in use (S  attler, 1992). Persons who are 
employed in low-wage, n onprofessional work are at higher 
risk for a w ork-related illness and injury because it generally 
involves more manual l abor and more exposure to physical 
and chemical hazards ( S  tanbury & R  osenman, 2013).

 n O CCupATiOnAL A sTHmA

Anatomy, P hysiology, and P athology

Occupational a sthma can be defi ned as a variable airfl ow 
limitation and/or h yperresponsiveness associated with 
infl ammation due to causes and conditions attributable to 
a particular o ccupational environment and not to stimuli 
encountered outside the w orkplace ( B  aur et al., 2012). The 
cause of asthma can be either allergic or n onallergic. Allergic 
o ccupational a sthma develops after a period of allergic sen-
sitization to a substance found at work over a period of 
months to years and is characterized by intermittent airfl ow 
limitation. Although the r espiratory symptoms are variable, 
they always occur at work.

N onallergic o ccupational a sthma is usually the result 
of h igh-level exposures to an irritant gas, fume, aerosol, or 
vapor. It develops without a latency period and is distin-
guished by persistent n onspecifi c airway h yperresponsive-
ness. Although this n onallergic bronchospasm is referred 
to as reactive airway dysfunction syndrome, it is not true 
a sthma, even though clinically it presents in a similar fash-
ion (C   han-Y eung, 1990).

C H A P t E R 73
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Occupational  asthma
Asthma due to allergic sensitization
Other forms of  occupational  asthma
Pneumoconiosis
Silicosis
Asbestosis
 talcosis
Coal workers’ pneumoconiosis, mixed dust fi brosis, berylliosis hard 

metal disea se 
nonspecifi c airway disease
H ypersensitivity pneumonitis (extrinsic allergic alveolitis)
inhaled toxic ga ses
Respiratory tract cancer
Occ upationally linked pulmonary infections

TABLE 73.1 Occupational pulmonary d isorders

Examination of the Link between
Work and the Chief Symptom

•  Clinical clues (Table 73.2)
•  Exploration of the temporal link in
    detail
•  “Do others at work have similar
     problems?”

Review of Exposure, with the
Questionnaire as a Guide

•  More about the current job:
   description of the typical day
•  Review of the job chronology
   and associated exposure

Self-Administered Questionnaire
for all Patients (Table 73.2)

•  Chronology of jobs
•  Exposure

2. Detailed Questioning Based on Initial Suspicion

•  “What kind of work do you do?”
•  “Do you think your health problems are related to
    your work?”
•  “Are your symptoms better or worse when you’re
   at home or at work?”

Chief Symptom and History of Present Illness

•  “Are you now or have you previously been exposed
   to dusts, fumes, chemicals, radiation, or loud
   noise?”

Review of Systems

1. The Quick Survey

F IGURE 73.1

T he initial clinical approach to the recognition of illness caused by o ccupational exposure.

S  ource: N ewman (1995).

Epidemiology

Estimates of the prevalence of o ccupational a sthma have 
ranged between 9% and 15% of all asthmatic adults 
(B   ardana, 2008). The prevalence within industries varies 
widely and is determined by the agents used in the w ork-
place. The prevalence within a particular industry depends 
on the type, s ource, and concentration of the agent, as well 
as conditions at the w orkplace.

Diagnostic Criteria

The task of the p rimary care provider is twofold. The fi rst 
is to diagnose a sthma, which may be present with varied, 
atypical symptoms such as cough, c hest tightness, wheeze, 
shortness of breath, and s pirometry that shows signifi cantly 
reversible airfl ow limitation (H  oy, A bramson, & S  im, 
2010). The second task is to connect symptomatic episodes 
to the w orkplace.

Serial measurements of p eak expiratory fl  ow (P   EF) on 
workdays and rest days are recommended as the fi rst objec-
tive method for confi rming o ccupational a sthma ( M oore 
et al., 2009). A sound connection to the w orkplace can 
be made with serial peak fl  ow measurements at home and 
work. Another strategy is to perform the “s top-resume” 
work test, in which the patient measures and records peak 
fl  ow rates every 2 hours while awake both at home and 
work. Measurements are made on days at work and days 
away from work. The record should be kept for a total of 4 
consecutive weeks (M  oore et al., 2009). If i t is not possible 
to monitor peak fl  ow rates in this detailed way, the patient 
should be removed from work for 1 to 2 weeks and then 
carefully monitored for symptoms on return.

Materials in the w orkplace that are linked to a sthma are 
listed in T able 73.3. Many agents can cause o ccupational 
a sthma, and new agents are identifi ed every year. An indi-
vidual can be referred to a specialist when the d iagnosis is 
uncertain, and this may be necessary for individuals who are 
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for antibodies to the substance, allergy skin test, bronchial 
provocation test, complete blood count, PEF rate, chest 
radiograph, and pulmonary function tests (A.D.A.M, 2013). 
Other testing may be done as described in the “Diagnostic 
Criteria” section.

Treatment Options, Expected Outcomes, 
and Comprehensive Management

Occupational asthma is treated the same way as is asthma 
that is not related to the workplace. However, in occupa-
tional asthma, an additional goal is to eliminate exposure to 
the causative agent. The patient should be advised to have 
reduced exposure if complete removal cannot be achieved, 
although it should be clearly stated that deaths have been 
reported in subjects who remain exposed (Malo, 2005).

For patients with occupational asthma secondary to sensiti-
zation, removal from the work environment is strongly recom-
mended because even minute exposures to the offending agent 

suspected to have occupational asthma (Hoy et al., 2010). An 
occupational medicine specialist may perform skin testing, 
immunologic studies, and bronchial inhalation challenges.

History and Physical Examination

Any adult presenting with new-onset asthma should be 
evaluated for occupational asthma. The medical history 
for these patients is detailed in Table 73.4. The primary 
care provider should look for aggravating agents in the 
workplace and should attempt to elicit a relation between 
symptoms and work. Occupational factors that worsen 
the symptoms of a patient with stable preexisting asthma 
should also be sought.

The physical examination should focus on the respira-
tory tract and skin (see Chapter 69). Rhinitis, nasal polyps, 
hyperinflation of the lungs, and a prolonged expiratory phase 
should be noted. Eczema may suggest the presence of atopy.

Diagnostic Studies

All patients with new onset of asthma-like symptoms 
should receive a symptom questionnaire, blood test to look 

TABLE 73.2
Essential Elements of the Occupational 
History and Questionnaire

CuRREnT OR mOsT RECEnT wORk And ExpOsuRE HisTORy

Job title; type of industry; name of employer
Year work started and year work finished (if not currently  

employed)
Description of job (what is a typical workday), especially the parts of 

the job the patient believes may be potentially hazardous
Current work hours and any shift changes
Current exposure to dust, fumes, radiation, chemicals, biological 

hazards, or physical hazards
Protective equipment used (clothes, safety glasses, hearing protec-

tion, respirator, or gloves)
Other employees at the workplace who have similar health problems

EARLiER EmpLOymEnT HisTORy

Job chronology, working backward from the current or most recent 
job

the same information as above for each job previously held

mAjOR TypEs Of ExpOsuRE AssOCiATEd wiTH CLiniCAL iLLnEss

Gases
Corrosive substances 

(acids, alkalis)
Dyes and stains
Dusts and powders
Asbestos, other fibers
infectious agents
insecticides and pesticides
Metals and metal fumes
Organic dusts (cotton, 

wood, biological matter)

Plastics
Solvents
Petrochemicals (coal, tar, asphalt, 

petroleum distillates)
Physical factors (noise, lifting, 

thermal stress, vibration, repeti-
tive motion)

Emotional factors (stress)
Radiation (electromagnetic fields, 

x-ray radiation, ultraviolet 
radiation)

Source: Newman (1995).

VEGETABLE mATERiAL AnimAL mATERiAL

Grain dust
Flour
Fig plants
Wood dust
Seaweed
Green coffee beans
Fungal spores
Gum tragacanth
Castor bean
tea
tobacco
Flax
Hemp
Cotton
Hops
Bacterial enzymes
Colophony

Danders
insects
Silkworm larvae
Shellfish
Excreta (pigs, chickens)
Fish feed
Animal enzymes
Metals
Stainless steel
Galvanized steel
Aluminum fluoride
Vanadium
Cobalt
tungsten carbide (cobalt)
Platinum salts
nickel
Chromium

pLAsTiCs/CHEmiCALs pHARmACEuTiCALs

Acid anhydrides
Epoxy resins
Diisocyanates (tDi, MDi, HDU)
Persulfate salts
Paraphenylene diamine
Phthalic anhydride
Dimethyl ethananolamine
Azobisformamide
Azodicarbonamide
Formaldehyde
Ethylenediamine
Acrylates
Henna

Penicillins
Cephalosporins
Piperazine
Psyllium
Methyldopa
Spiramycin
tetracycline
Amprolium
Cimetidine
isoniazid
Phenylglycine

HDU, hexamethylene diurethane; MDI, methylene diphenyl diisocyanate; 
TDI, toluene diisocyanate.
Source: Cullen (1990).

TABLE 73.3 some products That Are Linked to Asthma
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i. Symptoms
A. Cough, wheezing, shortness of breath, chest tightness, and sputum production (generally of modest degree)
B. Conditions known to be associated with asthma, such as rhinitis, sinusitis, nasal polyposis, or atopic dermatitis

ii. Pattern of symptoms
A. Perennial, seasonal, or perennial with seasonal exacerbations
B. Continuous, episodic, or continuous with acute exacerbations
C. Onset, duration, and frequency of symptoms (days per week or month)
D. Diurnal variation, with special reference to nocturnal symptoms

iii. Precipitating or aggravating factors
A. Viral respiratory infections
B. Exposure to environmental allergens (pollen, mold, house-dust mite, cockroach, animal dander, or secretory product, such as saliva or urine)
C. Exposure to occupational chemicals or allergens
D. Environmental change (e.g., moving to a new home, going on a vacation, alterations in workplace, work processes, or materials used)
E. Exposure to irritants, especially tobacco smoke and strong odors, air pollutants, occupational chemicals, vapors, gases, and aerosols
F. Emotional expressions: fear, anger, frustration, crying, hard laughing
G. Drugs (aspirin, beta-blockers, nonsteroidal anti-inflammatory drugs, others)
H. Food additives (sulfites) and preservatives
i. Changes in weather, exposure to cold air
J. Exercise
K. Endocrine factors (e.g., menses, pregnancy, thyroid diseases)

iV. Development of disease
A. Age of onset, age at diagnosis
B. Progress of disease (better or worse)
C. Previous evaluation, treatment, and response
D. Present management and response, including plans for managing acute episodes

V. Profile of typical exacerbation
A. Prodromal signs and symptoms (e.g., itching of skin of the anterior neck, nasal allergy symptoms)
B. temporal progression
C. Usual management
D. Usual outcome

 Vi. Living situation
A. Home age, location, cooling and heating (central with oil, electric, gas, or kerosene space heating), wood-burning fireplace
B. Carpeting over a concrete slab
C. Humidifier
D. Description of patient’s room, with special attention to pillow, bed, floor covering, and dust collectors
E. Animals in home
F. Exposure to cigarette smoke, direct or sidestream, in home

Vii. impact of disease
A. impact on patient

1. number of emergency department or urgent care visits and hospitalization
2. History of life-threatening acute exacerbation, intubation, or oral steroid therapy
3. number of school or work days missed
4. Limitation of activity, especially sports
5. History of nocturnal awakening
6. Effect on growth, development, behavior, school or work achievement, and lifestyle

B. impact on family
1. Disruption of family dynamics, routines, or restriction of activities
2. Effect on siblings, spouse
3. Economic impact

Viii. Assessment of family’s and patient’s perception of illness
A. Patient, parental, and spousal knowledge of asthma and belief in the chronicity of asthma and in the efficacy of treatment
B. Ability of patient and parents or spouse to cope with disease
C. Level of family support and patient and parents’ or spouse’s capacity to recognize severity of an exacerbation
D. Economic resources

iX. Family history
A. immunoglobulin E (igE)-mediated allergy in close relatives
B. Asthma in close relatives

X.  Medical history
A. General medical history and history of other allergic disorders (e.g., chronic rhinitis, atopic dermatitis, sinusitis, nasal polyps, gastrointesti-

nal disturbances, adverse reactions to foods, drugs); in children, history of early life injury to the airways (e.g., bronchopulmonary dysplasia, 
history of pulmonary infiltrates, documented pneumonia, viral bronchiolitis, recurrent croup, symptoms of gastroesophageal reflux, passive 
exposure to cigarette smoke); in adults, cigarette smoking history

B. Detailed review of symptoms

TABLE 73.4 medical History for Occupational Asthma

Source: National Asthma Education Program; Office of Prevention, Education, and Control; National Heart, Lung and Blood Institute (1992).
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safety standards. This agency may be contacted by either the 
patient or the provider for an inspection of the worksite.

Based on OSHA regulations, the patient with occupa-
tional disease may be entitled to worker’s compensation 
or legal action. Because some cases are brought to litiga-
tion, legal help may be sought, especially if the worker’s 
compensation claim is contested by the employer. Although 
the worker’s compensation system is a no-fault system and 
workers do not have the right to sue the employer for dam-
ages, workers may sue if they can demonstrate willful neg-
ligence in exposing workers to a known harmful substance.

Workers can also sue a third party, such as the manu-
facturer of a harmful substance, if they can establish that the 
manufacturer knew or should have known that the substance 
could cause disease (Bascom, 1992). Compensation and the 
legal right to sue for damages for occupationally related dis-
ease may be subject to a statute of limitations, which begins 
as soon as any evidence of occupational disease is discovered.

Lastly, the primary care provider should protect the 
confidentiality of the patient at all times when investigating 
potential occupational illness. Breaking confidentiality can 
cause patients to lose their jobs.

Teaching and Self-Care

All patients with asthma should be counseled regarding the 
signs and symptoms of asthma. The patient and primary 
care provider should establish a treatment plan that uses 
peak flow testing and the proper use of bronchodilators and 
inhaled steroids. Patients should understand when to con-
tact a provider for advice (see Chapter 69).

Patients with asthma should not smoke cigarettes or be 
exposed to secondhand smoke. The primary care provider 
should assist the patient in developing a plan to stop smoking.

As with any asthmatic patient, the proper use of metered-
dose inhaler medications or other delivery modalities is 
essential. Peak flow meters are also useful. In occupational 
asthma, a peak flow meter is used to document airway hyper-
responsiveness, aiding in the establishment of the diagnosis.

Patients should be taught how to use protective respira-
tory equipment. The risks of not using these devices should 
be stressed.

 n AsBEsTOs-RELATEd LunG disEAsE

Asbestos-related lung disease includes disorders such as 
benign pleural changes or illnesses such as asbestosis, malig-
nant mesothelioma, and lung cancer. Asbestosis is the pul-
monary occupational disease of diffuse interstitial fibrosis 
caused by asbestos exposure.

Anatomy, Physiology, and Pathology

Asbestos is a group of fibrous minerals that can be woven 
and that are resistant to heat, acid, and alkali. When crushed, 
the fibers can be broken into respirable particles that can 

may cause fatal bronchospasm. Worsening asthma is an indi-
cation that immediate removal is necessary. Even after removal 
from the workplace, a patient may continue to be symptomatic 
from asthma for an indefinite period of time (Malo, 2005).

Recovery from occupational asthma is most likely 
among patients who initially present with:

 n Shorter duration of symptoms before diagnosis
 n Relatively normal pulmonary function tests
 n A lesser degree of bronchial responsiveness)

Prevention

In patients who have developed asthma, preventive actions 
include eliminating exposure to other respiratory irritants 
such as dusts and cigarette smoke. Medical therapy for 
asthma should be maximized. Patients with chronic disease 
should receive annual influenza vaccination and the pneu-
mococcal vaccine.

Comprehensive Recommendations

Providers who suspect potential exposure to substances 
linked to asthma can assist the patient by:

 n Requesting from the employer material safety data 
sheets (MDS) under the “Right to Know” laws. These 
sheets are prepared by the manufacturers and include 
information such as the chemical name, special han-
dling needed, and precautions and hazards.

 n Referring the patient to the local department of 
health, school of public health, or university- or hos-
pital-based occupational medicine referral center.

 n Inquiring if the worksite is unionized. The union may 
be able to offer assistance in minimizing exposure.

 n Recommending that the patient consider filing a 
complaint with the Occupational Safety and Health 
Administration (OSHA).

The patient may need to find employment in another 
worksite or in another occupation. The economic and social 
impacts of this change may result in substantial hardship. 
Some occupational referral centers have an interdisciplin-
ary team of occupational hygienists, social workers, and 
occupational physicians to assist the patient in this situa-
tion. These specialists can help to facilitate a change in the 
current workplace, help the patient receive benefits from the 
worker’s compensation system, or help the patient obtain 
other sources of income. They may also be able to facilitate 
job training if a change of occupation is recommended.

Many states have laws that mandate provider reporting 
of various occupational illnesses. The occurrence of occu-
pational asthma (and many other occupational diseases) 
may be a sentinel event leading to the identification of a 
hazardous setting, thereby preventing illness in other work-
ers. However, the requirements for reporting are not uni-
form, and local regulations should be checked with regional 
health departments (OSHA, 2001).

OSHA sets standards for health and safety in the workplace, 
investigates compliance, and issues citations for violations of 
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Diagnostic Criteria

A diagnosis of asbestosis is made when clinical findings con-
sistent with fibrosis can be linked with an occupational his-
tory of significant exposure to asbestos and an appropriate 
time interval to allow for the development of disease. Table 
73.6 highlights the diagnostic criteria.

History and Physical Examination

A thorough medical and occupational history should be 
taken if a patient is suspected of having asbestosis or past 
exposure to asbestos. The medical history should focus on 
a detailed review of respiratory symptoms, as well as other 
possible causes of pulmonary fibrosis. The occupational his-
tory should focus on the duration and intensity of the pos-
sible exposure to asbestos.

Patients with asbestosis first present with fatigue, weight 
loss, dry cough, and the insidious onset of dyspnea on exer-
tion. As the disease worsens, the dry cough can become pro-
ductive and the patient may complain of a tight feeling in 
the chest.

The physical examination should include a thorough 
auscultatory evaluation of the chest. The first sign of asbes-
tosis may be fine inspiratory rales in the posterior and 
posterolateral bases of the lung. Late-stage asbestosis is 
characterized by cyanosis, possible clubbing, and ultimately 
right-sided heart failure (Westerfield, 1992).

Diagnostic Studies

The chest radiograph initially shows a linear and reticular 
fibrotic pattern that begins in the lower lobes and spreads 
upward with more extensive disease. As the fibrosis pro-
gresses, cystic changes or honeycombing, as well as various 
degrees of pleural thickening, plaques, and effusions, may 
be seen. The presence of pleural thickening and bilateral 
nonsymmetric pleural plaques helps distinguish asbesto-
sis from other types of pulmonary fibrosis (Bar-Shai et al., 
2012).

A standardized set of criteria for interpreting radiographs 
in pneumoconioses has been developed by the International 
Labor Organization and should be used whenever possible 
(Harber, 1994; Westerfield, 1992). Radiographs may be 
helpful in the diagnosis of asbestosis but may not reflect the 
extent of the fibrosis and pulmonary impairment.

be deposited in the lung. Fibers that are not cleared tend to 
accumulate in the lower lobes of the lung and the visceral 
pleura. If the exposure to asbestos is heavy and prolonged, 
a diffuse pulmonary fibrosis can develop. Fibrosis begins 
around the respiratory bronchioles and alveolar ducts in the 
lower lungs, then progresses in a centrifugal manner upward.

It is recognized that there is a long latency period 
between exposure and disease development (Bar-Shai et al., 
2012). In developed countries, the peak of asbestos-related 
illness occurs after 25 to 30 years of exposure to asbestos 
(Jadhav & Roy, 2012). The probability of developing asbes-
tosis is related to the dose and duration of exposure; how-
ever, disease can occur after a brief but massive exposure. 
The long latency period makes documentation of the degree 
of exposure difficult.

Epidemiology

Exposure to large amounts of asbestos occurred in the early 
part of the 20th century in workers involved in asbestos 
mining and processing. However, relatively few people were 
affected until the large-scale use of asbestos during World 
War II and the 1950s in the shipbuilding industry. It is esti-
mated that from 1940 to the late 1970s, 27.5 million people 
were exposed to asbestos in the workplace.

In the late 1970s, federal regulations and industrial 
hygiene standards led to a major reduction in high expo-
sures to asbestos. After 1973, asbestos-related health con-
cerns began to strongly affect demand, causing national 
production to stagnate. In 2002, the last asbestos mines 
in the United States were closed (Dang, Barros, Higgins, 
Langley, & Lipton, 2013). However, because asbestos had 
been used extensively in buildings before the regulations 
were enacted, exposures still occur in construction work-
ers, electricians, boiler makers, and demolition workers. 
Although the use of asbestos has decreased dramatically, 
it still can be found in more than 3,000 products (Lordi & 
Reichman, 1993). Occupational exposure to asbestos still 
occurs in modern time despite the ban on the use of asbestos 
in most developed countries (Prazakova, Thomas, Sandrini, 
& Yates, 2014). The need for monitoring will continue 
because the number of patients exposed to asbestos will 
continue to increase until 30 to 40 years past the time of 
initial asbestos exposure (Jadhav & Roy, 2012). Table 73.5 
lists some products that may contain asbestos.

Reliable history of asbestos exposure
Appropriate interval between exposure and disease detection
Abnormal chest radiograph showing fibrosis
Forced vital capacity below normal
Diffusing capacity below normal
Bilateral inspiratory crackles at the posterior lung bases

TABLE 73.6 Clinical Criteria for diagnosis of Asbestosis

Source: Lordi and Reichman (1993).

TABLE 73.5 products That may Contain Asbestos

Cement siding and pipes
Roofing materials
textiles including wall coverings
Paper products
Caulk and putty
Wallboard and taping 

compounds
Flooring felt

Undercoating
insulation
Floor tile
Ceiling tiles
Clutch pads and brake pads
Gaskets
Pipe coverings
Construction sites
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Teaching and Self-Care

For patients who work in occupations involving asbestos 
exposure, proper use of protective respiratory equipment 
should be stressed. Patients should be counseled about the 
effect of smoking and asbestosis on the risk of pulmonary 
malignancy.

 n COmmuniTy REsOuRCEs

 n Agency for Toxic Substances and Disease Registry 
(ATSDR), 4770 Buford Hwy NE, Atlanta, GA 
30341; 800-CDC-INFO (800-232-4636), TTY: 
888-232-6348; www.atsdr.cdc.gov/. (Division of 
Health Education): To request one or more free self-
study cases in environmental medicine, write to the 
Continuing Education Coordinator.

 n American College of Occupational and 
Environmental Medicine (ACOEM), 25 Northwest 
Point Blvd, Suite 700, Elk Grove Village, IL 60007-
1030; 847-818-1800, fax 847-818-9266; www 
.acoem.org/: The college lists physicians who are 
board-certified in occupational and environmental 
medicine and are members of the college.

 n Association of Occupational and Environmental 
Clinics (AOEC), 1010 Vermont Ave., NW, Suite 513, 
Washington, DC 20005; 888-347-AOEC (2632); 
www.aoec.org/index.htm: This network of academi-
cally based occupational and environmental medicine 
clinics provides exposure and risk assessment, clinical 
evaluation, and consultation. Clinicians may contact 
the network to receive a referral assisting in the diag-
nosis, management, therapy, and prevention of occu-
pational disorders.

 n National Institute for Occupational Safety and 
Health (NIOSH), Robert A. Taft Laboratories, 4676 
Columbia Pkwy, Cincinnati, OH 45226; 800-356-
4674: NIOSH provides information on substance 
toxicity and workplace hazards. If possible, physi-
cians should have the MDS available when calling. 
The health hazard evaluation program can investigate 
worksites at which work-related illness and injury are 
suspected.

 n Occupational Safety and Health Administration 
(OSHA), Department of Labor, 200 Constitution 
Ave., NW, Washington, DC 20210; 800-321-
OSHA (6742), TTY: 877-889-5627; www.osha.
gov/: OSHA determines standards for health 
and safety in the workplace, investigates compli-
ance, and issues citations. Call OSHA’s Office 
of Communication at 202-693-1999 for assis-
tance accessing PDF materials. Regional or local 
offices are listed under local Department of Labor  
listings.

 n Physician Line and Lung Line, National Jewish 
Center for Immunology and Respiratory Medicine, 
1400 Jackson St., Denver, CO 80206; 800-652-9555 
(physician line), 800-222-LUNG (800-222-5864) 
(lung line); www.nationaljewish.org/: Telephone 

Pulmonary function tests typically demonstrate a restric-
tive disease pattern with reduced vital capacity and diffus-
ing capacity. The obstructive disease pattern in asbestosis is 
thought to be the result of other factors, such as cigarette 
smoking (Lordi & Reichman, 1993).

Treatment Options, Expected Outcomes, 
and Comprehensive Management

PREVENTION

Asbestosis can be prevented by minimizing the amount of 
asbestos that becomes airborne. This is especially important 
when work is done on buildings built before 1979. Most 
authorities consider that if asbestos within buildings is in 
good condition and air sampling reveals no release of fibers, 
it is probably safer to leave the asbestos intact (Mossman & 
Gee, 1989). If the asbestos material is in poor condition or 
must be disturbed for renovation, a certified asbestos abate-
ment company should be used.

Workers in occupations such as the construction trades 
or automobile repair should be made aware of the poten-
tial for exposure to asbestos to minimize workplace expo-
sures (Craighead & Mossman, 1982). Table 73.7 lists 
occupations that may be associated with asbestos expo-
sure. Because the risk of lung cancer is increased 80- to 90-
fold in heavy smokers with significant asbestos exposure 
(Selikoff, Hammond, & Churg, 1968; Selikoff, Seidman, 
& Hammond, 1980), persons with potential exposure to 
asbestos should receive special attention devoted to smok-
ing cessation.

TREATMENT

Figure 73.2 is a flow chart showing management of asbes-
tos exposure. The management of asbestos-related disease 
remains challenging Because there is no specific treatment 
(Dang et al., 2013). Patients with asbestosis should stop 
smoking and receive pneumococcal vaccine and annual 
influenza vaccinations. Anyone with pulmonary disease 
should receive prompt and aggressive treatment of pulmo-
nary infections, and patients should be educated to call the 
provider at the first sign of infection. Late-stage disease with 
severe fibrosis may require treatment with home oxygen. 
For patients with advanced asbestosis, pulmonary rehabili-
tation and stabilization measures should be followed as out-
lined in Chapter 71.

Carpenters
Utility workers
Electricians
Pipefitters
Steel mill workers

Sheet metal workers
Boiler makers
Laborers
Brake mechanics
transmission mechanics

TABLE 73.7
some Occupations with Current Risk of 
Asbestos Exposure

Source: Lordi and Reichman (1993).

http://www.atsdr.cdc.gov/
http://www.aoec.org/index.htm
http://www.osha.gov/
http://www.nationaljewish.org/
http://www.acoem.org/
http://www.acoem.org/
http://www.osha.gov/
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Moderate to severe abnormalities
Actions listed under minimal
abnormalities, plus pulmonary
rehabilitation

Influenza and pneumococcal vaccines
Treat pulmonary infections aggressively

Refer to occupational medicine
specialist for surveillance protocols

Follow respiratory symptoms, serial
pulmonary function tests for
progression of disease

Stop smoking and further asbestos
exposure

Minimal abnormalities consistent with
abestosis

Normal chest radiograph
and pulmonary function

History of possible significant
asbestos exposure or respiratory symptoms

History of work in high-risk occupation, known history of exposure, or radiographic evidence
of asbestos exposure (such as fibrosis and/or pleural plaques)

Detailed occupational history (Table 73.2), review of systems focused on respiratory system
(cough, breathlessness, dyspnea on exertion)

Suspect significant asbestos exposure or any respiratory symptoms

Chest radiograph, pulmonary function tests,
diffusing capacity, volumes, and flows

Do not suspect exposure or no clinical
evidence of asbestos exposure

Follow clinically
Educate on development of symptoms
and stopping smoking

Consider early referral to occupational medicine specialist for thorough investigation

Stop smoking, monitor
development of dyspnea

Educate about avoiding
further exposure to
asbestos

Consider influenza
vaccination

Refer for possible legal assistance and
workers’ compensation

Report to Department of Health and/or
Occupational Safety and Health Administration

F IGURE 73.2

Fl ow diagram for co mpre-
hensive management of 
possible as bestosis.

1. A patient with a disease that may be related to environmental 
or  occupational factors, for which the  primary care physician is 
unable to make the etiological  diagnosis

2. A group of patients who are all environmentally exposed to a 
single toxin that is unfamiliar to the  primary care physician

3. A patient requiring specialized diagnostic testing
4. A patient requiring expert medical testimony in a compensation 

case
5. A case involving a request by a lawyer or public  health author-

ity for information concerning potential public  health effects of 
environmental pollutants

6. Cases relevant to epidemiological investigations of potential 
environmental or industrial hazards

TABLE 73.8
C riteria for O   ccupational m edicine 
Referrals

 Referral Poi nts and Cli nical WarningsReferral Poi nts and Cli nical WarningsWhen the pr imary care provider suspects that a patient’s 
illness is occupationally related, a referral to a specialist 
is often helpful. Aside from taking a detailed oc cupa-
tional and exposure history, the oc  cupational me dicine 
specialist will investigate the illness of coworkers, help 
to modify the wo rkplace or change the job description 
to modify the worker’s exposure, and if needed contact 
specialized social and legal services.
 The cr iteria for referral to an oc  cupational me dicine 
specialist are listed in Ta ble 73.8. The specialist will 
determine which exams and tests are needed. The 
specialist may also visit the worksite and confer with 
industrial hygienists and union leaders to protect all 
potentially affected workers.
 Referral should be made if the di agnosis of as bestosis 
is considered. The specialist will be able to:

 n Make a more accurate estimation of exposure 
to asbestos in the distant pa st

 n Provide expert radiographic readings

(continued)

 Referral Poi nts and Cli nical Warnings  Referral Poi nts and Cli nical Warnings (continued)

 n Order and interpret specialized pulmonary func-
tion tests

 n Implement or recommend a protocol to monitor 
for the progression of as bestosis or the develop-
ment of oc cupational pulmonary disease
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Clinical Pearls
 n Providers have to be diligent in obtaining a clear 

history and be able to connect the patients’ 
symptoms with their work environment. Eliciting 
a concise oc cupational and environmental history 
is important and key to making an oc  cupational 
lu  ng disease di agnosis. The connection has to be 
made as clear as possible.

 n Remember to tell patients about avoidance of or 
minimizing exposure to re spiratory irritants, dust, 
and vapors.

 n Treatment for asbestosis remains challenging 
because there is no specifi c treatment.

 n Be sensitive to the patient who at times will have 
to make the diffi cult decision between he alth 
maintenance and earning income. Change of 
employment or work environment may be neces-
sary for some individuals, in   order to reg ain their 
he alth. 

 n Workers in certain occupations have to be given 
information on the possibilities of re spiratory 
irritants, vapors, and chemical exposure.

 n Remember to always maintain patient confi den-
tiality when investigating potential oc cupational 
illness. Breaking confi dentiality can cause patients 
to lose their jobs.

consultations for those seeking information on lu  ng 
and allergic disorders, including those resulting from 
oc cupational exposures. Patients with as bestosis may 
want to contact their local Wh ite Lu  ng Association, 
which can provide information and services to per-
sons who have been exposed to asbestos or have 
as bestos-related disease.
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Venous t hromboembolic disease encompasses two closely 
linked conditions: d  eep vein t hrombosis (D   VT) and p ulmo-
nary embolism (P  E). D  VT and P  E are signifi cant causes of 
morbidity and mortality in the U  nited States and in other 
W estern c ountries. Although the precise incidence in the 
general population is unknown, because 50% of p  atients 
having clinically silent disease, it is estimated that v enous 
t hromboembolism (V   TE) affects 3 50,000 to 600,000 peo-
ple in the U  nited States each year with as many as 100,000 
deaths per year (L   avorini et al., 2 013). The estimated annual 
direct medical costs of managing the disease are well above 
$1 billion and growing. In September 2008, the S urgeon 
General put out a call to action to prevent D   VT and P  E and 
described these conditions as serious public health problems.

Although 75% to 80% of hospitalized p  atients with 
P  E have i mage-demonstrated D   VT, up to 50% of p  atients 
with P  E have no D   VT found by u ltrasonography or contrast 
v enography studies  (van L  angevelde et al., 2 013). However, 
the actual fi  gures are likely to be substantially higher, as 
silent P  E can develop in up to 40% to 50% of p  atients with 
D   VT. With the approval of several novel oral anticoagu-
lants by the U  .S. F  ood and D rug Administration (F  DA), the 
treatment and p revention of V   TE has evolved tremendously 
and p atient-specifi c factors must be taken into consideration 
when choosing therapy.

 n ANATOMY, P  HYSIOLOGY, A ND PATHOLOGY

Anatomy and P  hysiology

The venous system of the lower extremities can be divided 
into the superfi cial and deep vein groups. The superfi cial 
venous system includes the greater and lesser s aphenous veins 
and their tributaries. Perforating veins connect the deep and 
superfi cial venous systems. The deep veins found in the calf 
fl ow into the p opliteal vein, which continues into the femoral 
vein. The femoral vein connects to the iliac venous system 
and then into the inferior vena cava. The inferior vena cava 
fl ows into the right atrium. From the right ventricle the p ul-
monary artery takes the blood fl ow into the lungs. Blood 
supply to the lungs is provided by the pulmonary c irculation 
and by the systemic c irculation via the bronchial arteries.

The venous fl ow in the lower extremities is directed from 
the superfi cial to the deep veins. Bicuspid valves in the veins 
of the lower extremity direct the fl ow centrally. The fl ow 
from the periphery into the right side of the heart is aided 
by the contraction of the skeletal muscles, compressing the 
veins in the extremities. The greater veins are helped by the 
negative i ntrathoracic pressure generated during inspiration.

The normal pulmonary arterial tree consists of large 
elastic arteries, smaller muscular pulmonary arteries, arteri-
oles, and capillaries. The elastic capacity of the pulmonary 
c irculation allows accommodation of increases in blood 
fl ow without i ncreasing p ulmonary artery pressures (normal 
range 25/10 m mHg). However, if a signifi cant obstruction 
of the pulmonary vascular bed occurs (generally >30%), an 
abrupt increase in the p ulmonary artery pressure results; 
this may be poorly tolerated by the right ventricle, lead-
ing to pulmonary hypertension or acute d ecompensation 
( B  elohlávek, D  ytrych, & L  inhart, 20 13).

Pathology

DE   EP VEIN TH ROMBOSIS

More than 90% of clinically signifi cant PE  s originate from 
th rombosis of veins in the lower extremities. Thrombi can 
form in the calf veins, po pliteal vein, and more proximal 
veins of the il  iofemoral venous system. In the late 19th cen-
tury, a Ge rman pathologist, Ru dolf Virchow, defi ned the 
pa thophysiological factors promoting the formation of a 
thrombus: venous stasis, abnormalities of the vessel wall, 
and hy percoagulability. Risk factors for VT   E are based on 
these conditions, known today as Vi rchow’s triad.

DV  T usually develops in proximity to the venous valves. 
Initially a “white thrombus” is formed by platelet aggrega-
tion, followed by a “red thrombus” with fi brin deposition. 
The thrombus propagates by continued fi brin and platelet 
aggregation. Consequently, it either resolves within hours 

Clinical Pearls
 n The superfi cial femoral vein is part of the deep 

venous system.
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 n Major surgery, especially orthopedic surgery of the 
lower extremities

 n Bed rest in excess of 5 days
 n Malignancy
 n Fracture of the pelvis, hip, or long bones
 n Paralytic stroke
 n Estrogen treatment, such as high-dose oral contraceptives
 n Pregnancy
 n Hypercoagulable states (lupus anticoagulant, protein 
C deficiency, protein S deficiency, antithrombin III 
deficiency, factor V Leiden, and prothrombin gene 
20210A mutations)

 n Obesity
 n Congestive heart failure
 n Inflammatory bowel disease
 n Smoking
 n Myocardial infarction (Goldhaber, 2010)

There are some data to suggest that the incidence of 
VTE is higher in African Americans than Caucasians. Asian-
Pacific Islanders and Hispanics have a 2.5- to 4-fold lower 
risk of VTE. The relatively low incidence of VTE in Asians 
and Hispanics has not been explained, but may relate to 
a lower prevalence of genetic factors predisposing to VTE. 
For example, the prevalence of factor V Leiden in Asian 
populations is 0.5% compared with 5% in Caucasian popu-
lations (Bounameaux & Rosendaal, 2011).

 n HISTORY AND PHYSICAL EXAMINATION

In the patient with suspected DVT or PE, the history should 
focus on potential patient risk factors, including:

 n Prior history of thromboembolic disease
 n Recent immobilization or long-distance travel
 n Estrogen use
 n Family history of thromboembolic disease or hyper-
coagulable states

 n Recent trauma or surgery

Although a thrombus can form in any part of the venous 
circulation, the majority begins in the lower extremities. 
Once formed, a venous thrombus may remain asymptom-
atic, spontaneously lyse, obstruct the venous circulation, 
propagate into more proximal veins, embolize, or act in any 
combination of these ways (Witt, 2011). Many patients with 
VTE may never even develop symptoms from the acute event. 
The symptoms of DVT or PE are nonspecific and objective 
tests are required to confirm or exclude the diagnosis.

Patients with DVT frequently complain of calf pain. 
DVT is suggested by unilateral leg swelling, warmth, or 
erythema. There may be tenderness or increased tissue tur-
gor along the course of the involved vein. The patient may 
experience increased resistance or pain during dorsiflexion 
of the foot (known as a positive Homans’s sign). PTS, a 
long-term complication of DVT caused by damage to the 
venous valves, also produces similar symptoms, including 
chronic lower-extremity swelling, pain, tenderness, skin dis-
coloration, and ulceration.

to days by the fibrinolytic system or undergoes organiza-
tion with re-endothelization. If there is re-endothelization, 
the venous lumen narrows and distal venous valves become 
incompetent because of increased intraluminal pressure. 
Venous flow is directed into the superficial venous sys-
tem during leg muscle contraction, leading to edema and 
impaired viability of subcutaneous tissues, and in the most 
severe cases venous stasis ulcers are formed. This phenom-
enon is known as the post-thrombotic syndrome (PTS).

Within 7 to 10 days, the actions of fibrinolysis or organiza-
tion reach a stable state. Thus, the embolic risk is highest within 
the first few days of thrombus formation (Kearon et al., 2012).

PULMONARY EMBOLISM

If the whole thrombus or any portion of it dislodges before it 
organizes, it may be transported in the venous system to the 
right side of the heart and into the pulmonary circulation. 
The acute obstruction of pulmonary vessels by an embolus 
leads to hemodynamic and respiratory consequences. The 
most important hemodynamic complication is the acute 
increase in pulmonary vascular resistance, which in extreme 
cases can lead to acute right-sided heart failure and death. In 
addition to mechanical obstruction, vasoconstriction occurs 
as a result of the release of vasoactive amines (serotonin, 
thromboxane A2) and the stimulation of baroreceptors in 
the pulmonary artery wall.

A major respiratory consequence of PE is increased alve-
olar dead space due to obstruction of blood flow leading 
to segments of lung with high ventilation relative to per-
fusion. Both increased dead space and intrapulmonary or 
intracardiac right-to-left shunting of blood lead to hypox-
emia. Tachypnea is caused by the stimulation of juxtacapil-
lary irritant receptors. Release of serotonin may also cause 
bronchoconstriction, accounting for the wheezing some-
times detected in patients with PE.

Over several hours, atelectasis may develop as a result 
of loss of surfactant distal to the occlusion. Development 
of pulmonary infarction is uncommon because of the dual 
blood supply of the lungs. Infarction occurs in <10% of 
cases, usually only if concomitant heart or lung disease is 
present (e.g., left ventricular failure, mitral stenosis, chronic 
obstructive lung disease).

After the acute phase, most emboli undergo resolution 
by fibrinolysis. Some thrombi fail to resolve, presumably 
as a result of defects in the intrinsic fibrinolytic system or 
because they were very well organized before embolization 
(Belohlávek et al., 2013).

 n EPIDEMIOLOGY

VTE is relatively rare in the general population in the absence 
of predisposing conditions. It is perhaps the result of con-
verging combinations of inherited and acquired thrombotic 
risk factors that cause an increased risk for VTE, including:

 n Age greater than 40 years
 n Prior history of VTE
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Although many patients develop a symptomatic DVT 
prior to developing a PE, many do not develop a PE prior to 
a DVT. Patients may die suddenly from a PE before effective 
treatment can be initiated. When patients do present with 
symptoms, they are often nonspecific in nature. Dyspnea 
and pleuritic chest pain are often the presenting symptoms, 
although apprehension and cough may also be present. 
Hemoptysis and syncope occur in less than one third of these 
patients. On physical examination, the most common signs 
of a PE are tachypnea and tachycardia. The patient may 
also appear diaphoretic and neck veins may be distended. 
The pulmonary component of the second heart sound may 
be accentuated. In massive PE, signs of acute right ventric-
ular failure, as well as hypotension and cyanosis, may be 
encountered.

 n DIAGNOSTIC CRITERIA

Estimating the patient’s pretest probability for VTE is the 
first step in selecting a diagnostic pathway. Pretest prob-
ability initiates and guides the entire diagnostic testing pro-
cess. Pretest probability arises from the history, the physical 
examination, and the clinician’s training and judgment. To 
objectively calculate a patient’s probability of VTE, several 

FACTOR POINTS

Paralysis, paresis, or recent orthopedic casting of lower 
extremity

+1

immobilization (≥3 days) within previous 4 weeks +1

Localized tenderness in deep vein system +1

Swelling of entire leg +1

Calf swelling 3 cm greater than other leg (measured 
10 cm below the tibial tuberosity)

+1

Pitting edema greater in the symptomatic leg +1

Collateral nonvaricose superficial veins +1

Malignancy (receiving treatment, treated in the past  
6 months or palliative)

+1

Alternative diagnosis more likely than DVt (Baker’s 
cyst, cellulitis, muscle damage, superficial venous 
thrombosis, post-phlebitis syndrome, inguinal 
lymphadenopathy, external venous compression)

–2

PROBABILITY SCORE

High risk >3

Moderate risk 1–2

Low risk 0

TABLE 74.1A
Wells Criteria for Predicting Deep Vein 
Thrombosis

DVT, deep vein thrombosis.
Source: Adapted from Wells et al. (1997).

FACTOR POINTS

Clinical symptoms of DVt (leg swelling, pain with 
palpation)

+3

Alternative diagnosis less likely than PE +3

Heart rate >100 beats/min +1.5

Prior venous thromboembolism +1.5

immobilization (≥3 days) within previous 4 weeks or 
recent surgery

+1.5

Malignancy (receiving treatment, treated in the past 
6 months or palliative)

+1

Hemoptysis +1

PROBABILITY SCORE

Traditional Clinical Probability Assessment (Wells Criteria)

High >7

Moderate 2–6

Low <2

Simplified Clinical Probability Assessment (Modified 
Wells Criteria)

PE likely >4.0

PE unlikely ≤4.0

TABLE 74.1B
Wells Criteria for Predicting Pulmonary 
Embolism

DVT, deep vein thrombosis; PE, pulmonary embolism.
Source: Adapted from Wells et al. (2000).

validated scoring tools have been developed. The Wells 
score is the most robust scoring system for categorizing the 
pretest probability for both PE and DVT. It divides prob-
ability into categories of high risk, moderate risk, and low 
risk to assist in guiding therapy (Table 74.1A, B).

 n DIAGNOSTIC STUDIES

The D-dimer assay is a blood test frequently used in the 
diagnostic evaluation of patients suspected to have VTE. It 
is based on the principle that clots contain fibrin, which the 
body degrades naturally, spilling the D-dimer protein into 
the blood. Measurement of plasma levels of D-dimer has 
been used as a complementary test with IPG or ultrasound. 
If the level of D-dimer is below a certain cutoff point (usu-
ally 500 mg/L) and an imaging study is negative, the nega-
tive predictive value of the combination is 98.5% (Wells & 
Anderson, 2013). Its sensitivity for the diagnosis of VTE 
ranges between 83% to 96.8%, with specificity ranging 
between 45.1% and 68%. This precludes the use of the 
assay as a screening tool for patients with suspected PE, 
but it may be useful for patients with inconclusive nuclear 
scans. Patients with VTE may also have elevated erythro-
cyte sedimentation rate and white blood cell count.
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clinical probabilities based on the history and physical exami-
nation allows more individualized decision making.

CT pulmonary angiography is considered the gold stan-
dard in the diagnosis of PE. A constant intraluminal filling 
defect and vessel cutoffs are considered reliable diagnostic 
features for PE (Belohlávek et al., 2013). CT pulmonary 
angiography is an invasive procedure with a 1% risk of 
major complications (including a 0.5% mortality rate) and 
a roughly 5% risk of minor complications. CT pulmonary 
angiography is indicated for patients with normal renal 
function and when there is a reasonably high clinical sus-
picion for PE.

Efforts to increase diagnostic accuracy without the use 
of invasive imaging studies have resulted in the develop-
ment of the spiral CT scan. The major drawbacks of this 
tool for diagnosing PE, as well as for the routine use of 
magnetic resonance angiography, are lack of availability 
and high cost.

Respiratory alkalosis and hypoxemia with an increased 
A-a gradient secondary to shunting and V/Q mismatch-
ing are usually found on the arterial blood gas analysis. 
However, these findings are sufficiently nonspecific that a 
normal PaO2 or an A-a gradient cannot rule out PE.

Certain electrocardiographic patterns can suggest the 
presence of PE. The most frequent abnormality in PE is 
sinus tachycardia. Other findings, in decreasing order of fre-
quency, are T-wave inversions, nonreciprocal ST depression 
and elevation in the right precordial leads, and complete or 
incomplete right bundle branch block. The fourth abnor-
mality, the classically described S1/Q3 pattern, is found in 
only 12% of patients.

Chest x-rays play a crucial role in PE, particularly in rul-
ing out other causes of acute dyspnea and chest pain (e.g., 
bronchopneumonia, chronic obstructive pulmonary disease 
[COPD], asthma, or chronic fibrotizing pulmonary pro-
cesses). However, chest x-ray alone will not aid in confirm-
ing or excluding PE (Belohlávek et al., 2013).

An algorithmic approach to the diagnostic workup for 
DVT and PE is illustrated in Figures 74.1 and 74.2.

 n TREATMENT OPTIONS, EXPECTED OUTCOMES, 
AND COMPREHENSIVE MANAGEMENT

Early Diagnosis, Prompt Treatment, 
and Disability Limitation

Timely initiation of treatment for PE is crucial, as a delay 
in therapy is associated with a risk of death. The treatment 
plan must satisfy several goals:

 n Improve pulmonary gas exchange
 n Maintain adequate cardiac output and systemic 
circulation

 n Prevent extension of the thrombus
 n Obtain pulmonary vascular clearance
 n Prevent recurrence

Imaging studies establish the diagnosis of DVT or PE. 
Doppler ultrasound of the legs and nuclear studies of the 
lungs demonstrate alterations of venous compressibility and 
lung perfusion, respectively, providing indirect evidence of 
the presence of a clot. Thrombosis can be demonstrated 
directly by venography of the lower extremities or by a pul-
monary CT angiogram of the pulmonary arteries.

Deep Vein Thrombosis

Routine diagnostic tests available for evaluation of DVT 
include doppler ultrasonography and contrast venogra-
phy. Doppler ultrasonography of the lower extremities is 
highly sensitive (>90%) for detecting clots in the proximal 
veins like the popliteal and femoral veins, but is less sensi-
tive for detecting distal vein thrombosis (about 50%). It is a 
preferred method because it is noninvasive and can be per-
formed at the bedside.

Contrast venography is considered the gold standard for 
the diagnosis of DVT. However, it is not used as a first-line 
diagnostic tool because of patient discomfort during venous 
cannulation and because of the risk of nephrotoxicity and 
allergic reaction to the contrast material. Venography is 
used only if accurate information cannot be obtained with 
noninvasive tests.

Magnetic resonance imaging can be used to evaluate the 
pelvic and lower-extremity veins. Because of its expense, its 
use as a first-line test is limited mostly to suspected disease 
in the upper extremities.

Pulmonary Embolism

Nuclear lung scan is the most widely used imaging tech-
nique in the diagnosis of PE. A perfusion scintigraphy is 
performed with the intravenous administration of labeled 
microspheres or macroaggregated particles. These particles 
are trapped in the arteriolar capillary bed during their first 
passage through the pulmonary circulation. Their nuclear 
activity is monitored from different views with a camera. 
Unfortunately, perfusion defects are not specific for embo-
lization. Atelectasis, parenchymal lesions, congenital vas-
cular abnormalities, infectious processes, extravascular 
compression of pulmonary vessels, reflex vasoconstriction, 
and increased vascular resistance can all cause a perfusion 
defect pattern.

The combination of a ventilation scan using radioactive 
aerosol particles with the perfusion scan is based on the prin-
ciple that ventilation will be abnormal in areas of consolida-
tion or atelectasis, but will not be affected in areas of recent 
embolization. Simultaneous evaluation of ventilation/perfu-
sion (V/Q) scans can distinguish matched (V/Q defects in the 
same area) and mismatched defects (a perfusion defect with-
out an associated ventilation defect). Mismatched defects are 
more suggestive of PE (Weiss, 1996). Abnormal V/Q scans 
are further classified into high, intermediate, and low proba-
bility for PE, according to established criteria. Even with low-
probability scans, however, PE may still be likely; including 
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Medical Therapy

Anticoagulation is the mainstay of treatment for both DVT 
a   nd PE un  less contraindicated by the presence of active 
bleeding or a bleeding disorder. Relative contraindications 
are uncontrolled hypertension, recent surgery, and patie  nts 
who are prone to falls (Age no   et al., 2012). Some major risk 
factors for bleeding are recent surgery or trauma, renal fail-
ure, advanced age, and a history of major bleeds (Han se n 
et al., 2010). Anticoagulation for the acute phase of a VTE 
e   vent is usually given for at least 5 days.

Intravenous unfra  ctionated hepar in (UFH)    is one of the 
options for initial therapy for both acute DVT a   nd PE. I  t has 
a rapid onset of action (plasma half life of 30–90 minutes) 
and thus prevents the extension of an already formed throm-
bus. Heparin binds with antit hrombin III a  nd potentiates 
the inhibition of thrombin and activated factor X. Dosing 
is based on actual body weight (adjusted body weight may 
be used for obese patie  nts who are at >130% of ideal body 
weight) and administered as a continuous infusion. Its effec-
tiveness is monitored with serum activ ated partial throm-
 boplastin time (aPTT)  , which is measured in seconds. The 
target range for aPTT   is 1.5 to 2.5 times the upper limit of the 
control value; however, due to substantial inter laboratory 
variability, an insti tution-specifi c therapeutic range may be 
established (Kear o  n et al., 2012). UFH d  osing nomog rams 
have been established to guide safe and effective anticoagu-
lation therapy. Possible regimens for hepar in treatment are 
listed in Table  74.2. Serum aPTT  should be measured at 
baseline and every 6 hours after initiation of therapy or a 
dose change. Once the aPTT   has been therapeutic on two 
separat e occasions, it may be checked daily. Levels that 
are subth erapeutic are associated with recurrence of PE or   

Normal ultrasoundNormal ultrasound Abnormal
ultrasound

Abnormal
ultrasound

Suspected DVT

Venous
ultrasonography

Intermediate to high
pretest probability

Low pretest
probability

Alternative
diagnosis

D-Dimer test

Alternative diagnosis
Repeat ultrasound

or order venography

Normal
D-Dimer

Elevated
D-Dimer

Positive DVT Positive DVT

FIGURE 74.1

D iagnostic approach for p  atients 
with d   eep vein  thrombosis 
(DVT).

Suspected pulmonary embolism

Ventilation-perfusion scan

Normal perfusion High-probability results

Pulmonary embolism
diagnosed

Pulmonary embolism
ruled out

Nondiagnostic results

Compression ultrasonography or
impedance plethysmography

Abnormal

Pulmonary embolism
diagnosed

Normal

Pulmonary angiography
or serial compression

ultrasonography
or impedance

plethysmography
over a 14-day period

FIGURE 74.2

An  approach to pa  tients with clinically suspected pu l-
monary embolism. No ndiagnostic results are those that 
indicate an intermediate or lo w probability of pu lmonary 
embolism, or that do not indicate a high probability.
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Vitamin K antagonists are oral anticoagulants which 
are used after initial therapy with heparin. These drugs 
form inactive coagulation factors by inhibiting the vitamin 
K–dependent gamma-carboxylation of Factors II, VII, IX, 
and X, and anticoagulant proteins C and S. The anticoagu-
lant effect is delayed until normally functioning coagulation 
factors are cleared from the plasma. The peak effect does 
not occur until 36 to 72 hours after initiation of the treat-
ment. Therapeutic anticoagulation is achieved when an 
International Normalized Ratio (INR) of 2 to 3 is reached. 
Oral anticoagulation is usually continued for 3 to 6 months; 
however, a longer duration of treatment should be consid-
ered when underlying risk factors for VTE cannot be elimi-
nated and recurrent thromboembolism occurs. Warfarin 
is usually initiated at 5 to 10 mg daily in healthy patients. 
Lower starting doses, such as 2.5 mg, may be used in frail 
elderly patients with low albumin, heart failure, thyroid dis-
order, and renal impairment. Subsequent dosage adjustment 
is made according to INR until stabilization in therapeutic 
range is achieved. The required maintenance dose varies 
greatly and may range from 2 to 20 mg daily. In some war-
farin-resistant patients, doses up to 40 mg daily have been 
used to achieve a therapeutic INR. Upon initiation of oral 
anticoagulation with warfarin, the INR should be checked 
more frequently as the dose is being titrated to INR response. 
Most patients will require INR monitoring every 4 weeks. 
According to the ninth edition of the American College of 
Chest Physicians CHEST Guidelines, the frequency of INR 
testing may be extended up to 12 weeks in stable patients.

Fondaparinux (Arixtra®) is an injectable synthetic penta-
saccharide, which is made of a sequence derived from the min-
imal antithrombin-binding region of heparin. Fondaparinux 
is administered by subcutaneous injection once daily. It has 
not been associated with HIT and has been used for prophy-
laxis and treatment of VTE in patients with a history of this 
condition. It is indicated for the treatment of VTE in any 
patients with CrCl <30 mL/min. Monitoring is not necessary 
with fondaparinux and it may be used on an outpatient basis.

extension of DVT. Values in excess of three times the con-
trol level increase the risk of bleeding. Other complications 
of UFH therapy include heparin-induced thrombocytopenia 
(HIT), osteoporosis, and hypoaldosteronism (Kearon et al., 
2012). UFH is not affected by renal impairment and can be 
safely used in hemodialysis patients.

Low-molecular-weight heparin (LMWH) agents are 
fragments of UFH and are approximately one third its 
molecular weight. LMWHs offer antithrombotic effects 
comparable to those of UFH with fewer bleeding-related 
complications. The principal difference in the pharmaco-
logic activity of the LMWHs and UFH is their relative inhi-
bition of factor Xa and thrombin. Because of their smaller 
chain length, LMWHs have limited activity against throm-
bin and exert greater anti-factor Xa activity. Compared to 
UFH, they have a lower incidence of thrombocytopenia 
and osteoporosis. Because of the increased bioavailability 
of LMWH, treatment regimens with subcutaneous admin-
istration once or twice daily are possible, and routine labo-
ratory monitoring is unnecessary except in pregnant, obese, 
or renally impaired patients. These features facilitate man-
agement in the hospital, and certain subsets of patients may 
be discharged early with continuing outpatient treatment 
(Merli & Spiro, 2001). Two LMWH products are currently 
available in the United States: enoxaparin (Lovenox®) and 
dalteparin (Fragmin®). Doses should be based on actual 
body weight and studies in obese patients indicate that full 
weight-based doses are safe and effective. However, data 
on enoxaparin recommend using twice-daily dosing in 
patients with a body mass index (BMI) greater than 27 kg/
m2 and monitoring anti-factor Xa levels in patients weigh-
ing more than 190 kg (Nutescu, Spinler, Wittkowsky, & 
Dager, 2009). These agents are renally eliminated and their 
dosing frequency must be adjusted based on calculated cre-
atinine clearance (CrCl) in patients with impaired kidney 
function. UFH and LMWHs are the anticoagulation agents 
of choice in pregnancy, as they do not cross the placenta 
and are classified as FDA pregnancy category B.

HEPARIN WEIGHT-BASED NOMOGRAM

the initial heparin dose is a bolus of 80 units/kg of body weight followed by an infusion starting at a rate of 18 units/kg/hr (ABW). the APtt is mea-
sured every 6 hours and the heparin dose adjusted as follows:

MEASURED VALUE ADJUSTMENT

Ptt <35 seconds (<1.2 × control value) 80 units/kg as bolus, then increase infusion rate by 4 units/kg/hr

APtt 35–45 seconds (1.2−1.5 × control value) 40 units/kg as bolus, then increase infusion rate by 2 units/kg/hr

APtt 46–70 seconds (>1.5−2.3 × control value) no change

APtt 71–90 seconds (>2.3−3 × control value) Decrease infusion rate by 2 units/kg/hr

APtt >90 seconds (>3 × control value) Stop infusion for 1 hour, then decrease infusion rate by 3 units/kg/hr

TABLE 74.2 Recommended Dosing Scheme for Heparina

aNot to exceed 10,000 units.
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Maintenance of adequate anticoagulation may be 
deterred by interactions with other drugs, dietary intake, 
and absorption of vitamin K, and alterations of liver func-
tion (Lo  cadia et al., 2004). Signifi cant drug interactions 
between wa rfarin and other drugs are listed in Ta ble 74.3.

DV  T pr ophylaxis is more cost effective than screening for 
DV  T. Prophylaxis should be aimed at hospitalized pa  tients; 
recommended regimens are summarized in Ta ble 74.4.

No npharmacologic Treatment

Surgical treatment options include interruption of the vena 
cava and th rombectomy. Indications for the vena cava inter-
ruption are:

 n PE  with contraindications for anticoagulation or 
complications from anticoagulants

 n Recurrent th romboembolism despite adequate 
anticoagulation

 n Large fr ee-fl oating vena ca val thrombus
 n Chronic recurrent embolism with pulmonary 
hypertension

Prophylactic use of vena cava interruption with a fi lter in 
pa  tients at high risk for PE   and bleeding may be warranted. 
Filters placed may be permanent or retrievable depend-
ing on the clinical situation. There has been a reported 
increased risk of DV   T in pa  tients with inferior vena cava 
fi lters. Heparin treatment should be continued after fi lter 
placement whenever possible to prevent in situ thrombus 
formation and em bolization from possible collaterals.

Th rombectomy for DV   T is rarely used because post-
operative recurrence is common. It may be indicated in 
pa  tients with impending venous gangrene. Indications for 
pu lmonary artery th rombectomy include massive PE   in 
pa  tients with contraindications for thrombolytic therapy 
and those with chronic th romboembolic pulmonary hyper-
tension (K u  cher, 2007).

Rehabilitation

After DV  T, PT  S with chronic venous insuffi ciency may 
develop. In advanced stages, skin ulceration and recur-
ring ce llulitis may occur. To minimize these consequences 
of chronic venous insuffi ciency, pa  tients should be advised 
to avoid prolonged standing or sitting. “Stretch breaks” 
during long travel should be taken. Pa tients should stay 
hydrated and wear loose-fi tting clothing if travel includes 
being seated for long periods of time. Venous return can be 
augmented with elastic stockings (30–40 mm Hg in strength) 
or sequential compression devices. Foot elevation is helpful, 
but devices that put pressure on the po pliteal area should be 
avoided, as should crossing the legs. Exercise of the lower-
extremity muscles may also promote venous return by com-
pression of the veins. These measures should be taken after 
stabilization of the thrombus to avoid dislodging emboli.

Most treated PE  s resolve over several weeks, and the 
pulmonary arterial bed is rest ored to a normal or ne ar-nor-
mal status.

Rivaroxaban (X  arelto®) was approved by the Fo  od and 
Dr ug Administration in No vember 2012 as the fi rst oral alter-
native to wa rfarin for the treatment of VT   E. Ri varoxaban 
inhibits factor Xa  in the clotting cascade, inhibiting the con-
version from pr othrombin to thrombin. The bioavailabil-
ity of ri varoxaban is 80% and peak plasma concentration 
occurs 2.5 to 4 hours after oral administration. The dose for 
treatment of VT   E is 15 mg by mouth twice daily with fo od 
for the initial 21 days of treatment, followed by 20 mg by 
mouth daily with fo od. Ri varoxaban is re nally eliminated 
and should be avoided in pa  tients with a Cr   Cl of <30  mL /
min. Ri varoxaban is a substrate of CY   P450 3A4 and the 
p- glycoprotein system; therefore, strong inhibitors or induc-
ers of these systems should be avoided. Abrupt discontinu-
ation of ri varoxaban has been associated with an increased 
risk of thrombotic events and should be avoided. If a patient 
needs to discontinue oral anticoagulation with ri varoxaban 
and still necessitates treatment for VT   E, bridging therapy 
with a LM   WH should be considered.

Complications of oral anticoagulants include bleeding; 
if underlying protein C or S defi ciency is present, wa  rfarin-
induced skin necrosis may occur as a result of the occlusion 
of small skin vessels. This complication can be prevented 
with overlapping he parin therapy.

Anticoagulation therapy does not resolve the already 
formed thrombus. Thrombolytic drugs such as streptoki-
nase, ur okinase, and recombinant ti ssue-ty pe pl asminogen 
activator (rt -PA  ) activate the fi  brinolytic system, leading to 
clot resolution. Bleeding is the major complication of sys-
temic thrombolytic therapy. In certain situations ca theter-
directed thrombolytic (CD  T) therapy may be an alternative, 
specifi cally in pa  tients with occlusive DV  Ts. Active bleeding, 
recent cerebrospinal surgery, and an active intracranial pro-
cess are absolute contraindications to thrombolytic therapy.

Selected pa  tients with proximal DV   T are candidates for 
thrombolytic therapy if they have no risk factors for bleed-
ing and the mortality risk of a subsequent PE   is very high 
based on their underlying cardiac and pulmonary reserve 
(K e  aron et al., 2012).

Outcomes associated with anticoagulation treatment are 
favorable when compared to placebo. Without treatment, 
DV   T is associated with a 40% to 50% risk of clinically 
detectable PE  . The sh  ort-term prognosis of proximal DV   T 
after adequate anticoagulation is good. Clinically signifi cant 
recurrent events occur in 5% to 8% of cases (K e  aron et al., 
2012). Untreated PE  carries a mortality rate of 5% to 42%, 
depending on severity and underlying cardiopulmonary 
condition. Anticoagulation reduces the mortality rate from 
PE   to 2.5% to 8% (Ke   aron et al., 2012).

Clinical Pearls
 n Unlike the L  MWHs, f ondaparinux does not have 

a reversal agent; thus, caution should be used in 
p  atients with a high risk of bleeding. 
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PHARMACOKINETIC ( DRUGS THAT CHANGE 
 WARFARIN LEVELS)

 PHARMACODYNAMIC ( DRUGS THAT DO NOT 
CHANGE  WARFARIN LEVELS)

MECHANISM UNKNOWN ( DRUGS 
WHOSE EFFECT ON   WARFARIN 
LEVELS IS UNKNOWN)

Prolongs  Prothrombin Time Prolongs  Prothrombin Time Prolongs  Prothrombin Time

 Stereoselective inhibition of clearance 
of S isomer:
Phenylbutazone
Metronidazole
Sulfi npyrazone
trimethoprim-sulfamethoxazole  
Disulfi ram
Phenytoin (on initiation)

 Stereoselective inhibition of clearance of R
isomer:
 Cimetidinea

 Omeprazolea

 Clarithomycin
 Fluconazole
Erythromycin
 Ketoconazole

 nonstereoselective inhibitions of clearance of 
 R and S isomers:   

Amiodarone

inhibits cyclic  interconversion of vitamin K: 
 2nd- and  3rd-generation  cephalosporins

Other mechanisms
 Clofi brate
inhibits blood coagulation:

Heparin
increases metabolism of coagulation factors

Evidence for  interaction convincing
Anabolic steroids
 isoniazid
 Piroxicam

 thyroxine  tamoxifen
 Quinidine
Vitamin E ( megadose)

Reduces  Prothrombin Time Inhibits Platelet Function Reduces  Prothrombin Time

Reduces absorption:   
 Cholestyramine
increases metabolic clearance:
 Barbiturates
  Rifampin
  Phenytoin
  Griseofulvin
  Carbamazepine

Aspirin
Other  nonsteroidal  anti-infl ammatory drugs
 ticlopidine

 nafcillin
 Griseofulvin

TABLE 74.3 S elect Drugs That Alter P rothrombin Time by I nteracting With W arfarin, A ccording to T ype of I nteraction

aCauses minimal prolongation of the  prothrombin time.

In pa  tients with extensive em bolization, residual 
obstruction may remain and cause persistent pulmonary 
hypertension. It is essential to prevent recurrent em boliza-
tion, which could further diminish the effective pulmonary 
arterial bed.

Both chronic recurrent PE   and pulmonary hyperten-
sion induce hypoxemia, which can cause further disability. 
Pa tients with these disorders benefi t from home oxygen ther-
apy to relieve symptoms and to prevent hy poxia-induced 
increases in pu lmonary artery pressures.

Age and Ge nder Considerations

During pregnancy, the ag e-adjusted risk for VT   E is fi ve times 
higher than in no npregnant pa  tients. Diagnostic modalities 
should be modifi ed to minimize radiation exposure to the 
fetus. Heparin and LM  WHs are safe during pregnancy, but 
wa rfarin should be avoided because of its em bryopathic 
effects and risk of fetal hemorrhage.

Use of LM   WH is safe during pregnancy, and neither 
he parin nor wa rfarin is contraindicated during br eastfeed-
ing (B a tes et al., 2012).

Clinical Pearls
 n Ri varoxaban is an oral alternative to wa rfarin for 

acute and chronic treatment of VT   E.

Heparin therapy lasting 1 month or more may cause 
osteoporosis. Although this process is partially revers-
ible after discontinuation of treatment, susceptibility to 
future fractures might increase by approximately 30%. 
LM  WH should be considered for the lo ng-term treatment 
of pa  tients who are at risk of osteoporosis (H u ll et al., 
2007).
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CLINICAL SETTING RECOMMENDED PROPHYLAXIS

General Surgery Patients

<40 years old, no risk factors Early ambulation

>40 years old, no additional risk factors Elastic stockings or low-dose heparin (every 12 hours) or intermittent pneumatic 
compression

>40 years old, with additional risk factors Low-dose heparin (every 8 hours), low-molecular-weight heparin (LMWH) or 
fondaparinux

>40 years old with additional risk factors and with high 
potential for hematoma or bleeding

intermittent pneumatic compression

>40 years old with multiple risk factors intermittent pneumatic compression plus low-dose heparin, LMWH or fondaparinux

Orthopedic Surgery

Hip replacement Warfarin, LMWH, fondaparinux or oral factor Xa inhibitors

Hip fracture Warfarin, LMWH, fondaparinux or oral factor Xa inhibitors

Knee surgery intermittent pneumatic compression

neurosurgery intermittent pneumatic compression

Medical Conditions

Myocardial infarction Low-dose heparin if full-dose heparin is not already being administered

Congestive heart failure and/or pulmonary infections Low-dose heparin, LMWH, or fondaparinux

ischemic stroke with lower-extremity paralysis Low-dose heparin, LMWH, or fondaparinux

nonambulatory patients or patients with venous stasis Low-dose heparin, LMWH, or fondaparinux

Warfarin, 1 mg daily

TABLE 74.4 Prophylaxis for Deep Venous Thrombosis

Source: Pai & Douketis (2013).

In elderly patients receiving anticoagulant therapy, fall 
precautions should be taken and adequate assistance pro-
vided. Most elderly patients are anticoagulated for chronic 
illnesses and tend to be receiving multiple medications. 
Drug interactions should be considered in the management 
plan for VTE.

Coordinated management of anticoagulation by an 
anticoagulation center or team has been shown to improve 
patient outcomes and decrease hospital readmissions.

Nutritional Considerations

Consumption of a vitamin K–rich diet can impair the effi-
cacy of oral anticoagulants. Foods high in vitamin K include 
vegetables such as spinach, broccoli, kale, and collards, and 
soybean and canola oils. Patients should not be told to 
avoid these foods, but to keep consumption amounts con-
sistent on a weekly basis.

Occupational Hazards

The patient prone to falls or injuries during daily activi-
ties or at work should be warned about the risk of exces-
sive bleeding associated with anticoagulation. Patients who 
must sit for prolonged periods (e.g., long-distance drivers, 
bus and cab drivers, office workers) should be instructed to 
take breaks every two to three hours to avoid venous stasis 
and recurrent thrombosis.

 n TEACHING AND SELF-CARE

Most patients are discharged on oral anticoagulants (war-
farin) after an acute episode of DVT or PE. They should be 
instructed about the risks and benefits of their medication, 
target INR, drug–food interactions, and the importance of 
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taking them strictly on schedule. The importance of regular 
monitoring should be emphasized.

The patient may be given a list of common medications 
that contain aspirin. New drugs and ov er-the-co unter medi-
cations should be checked with a pharmacist or other health 
ca re provider before the patient takes them.

Medical providers, especially dentists, should be 
informed that a patient is on oral anticoagulation. A Me dic-
Al ert bracelet might be helpful. Pa tients should be advised 
to use a so ft-bristle toothbrush and to report any blood in 
the stool or urine, unusual headache, backache, bruising, or 
bleeding.

Women of childbearing age should be aware of the 
em bryopathic effects of wa rfarin and should use appropri-
ate contraceptive measures while taking the drug. Limits on 
high-risk athletic activities may have to be discussed with 
young, active pa  tients. Limiting excessive alcohol ingestion 
should also be emphasized. Correct application and ca re of 
elastic stockings should be taught (see Ta ble 74.5).

Any lifestyle changes or new health problems should be 
discussed during patient visits. New symptoms, especially 
those related to the lower extremity or re spiratory system, 
should be considered emergency signs.

 n COMMUNITY RESOURCES

 n Clot Connect for Pa  tients: www.clotconnect.org/
pa  tients/resources/brochures

 n Mayo Clinic: De  ep Vein Th rombosis: www
.mayoclinic.com/health/de  ep-vein-th rombosis/
DS  01005

 n Anticoagulation forum: www.acforum.org/
 n National Blood Clot Alliance: www.stopthe
clot.org/

 n American College of Ch  est Physicians: www
.chestnet.org/Pu blications/Ot  her-Pu blications/
Pa  tient-Education-Gu ides

 n National Heart, Lu ng and Bl ood Institute, In formation 
Center: www.nhlbi.nih.gov/health/he alth-topics/
topics/dv t/,

Pharmacy may measure leg to ensure proper fi t

Stocking compression should be at 30–40 m mHg

Available as knee high, thigh high, or  full leg

Put on stockings in the morning when leg is less swollen

Ensure that leg is dry before attempting to put on stocking (may 
apply powder)

Wear gloves if nails have sharp edges, to prevent stockings from 
running

TABLE 74.5 P roper Use of C ompression Stockings

PTS, post-thrombotic syndrome.

 Referral Poi nts and Cli nical Warnings

Pa tients with proven PE   should be managed, at least in 
the initial phase of the illness, by a pulmonologist. The 
frequency and duration of routine fo llow-up should be 
determined by the underlying pathology, as well as the 
treatment modality used.
Any acute change in symptoms or the development 
of sudden dy spnea, ch est pain, or ta chypnea warrants 
immediate referral. Signs of hemodynamic instability 
(e.g., systolic blood pressure <100 mm Hg, heart rate 
>100/min, signs of hypoxemia) require emergency 
evaluation in a hospital setting.
 Medication side effects such as bleeding or thrombo-
cytopenia should be emergently evaluated by a clini-
cian experienced in the treatment of VT   E.
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S  arcoidosis
Michele McDermott, D  NP, R N, F   NP-BC

S  arcoidosis is a multisystem disorder of unknown etiol-
ogy that is characterized pathologically by the presence of 
n onnecrotizing granulomatous lesions. It generally affects 
young, previously healthy adults. Most patients present 
with typical clinical or radiographic features, but atypical 
presentations are well known and may mimic other diseases 
such as tuberculosis or malignancy.

 n ANATOMY, P HYSIOLOGY, A ND PATHOLOGY

Pathology

The g ranulomatous lesion in s   arcoidosis is typical but non-
specifi c and is often found in multiple areas of the body, 
even in the absence of clinical disease. In the lung, activated 
T lymphocytes interact with alveolar macrophages infi l-
trating the air space and i nterstitium. Interactions among 
these cells, fi broblasts, and other cells in the lung dictate 
the course of disease. Alveolar macrophages may amplify 
infl ammation and fi  brogenesis by releasing various bio-
chemical markers and cytokines or may suppress or down-
regulate the infl ammatory response.

Resolution of the a lveolitis or progression with d evelop-
ment of g ranulomatous lesions may occur. Characteristic 
microscopic g ranulomas composed of tightly clustered 
e pithelioid histiocytes may occur, often including multinu-
cleated giant cells. The c entral core of the g ranuloma is sur-
rounded by lymphocytes and plasma cells. Central necrosis 
is rare. The g ranulomatous lesions may resolve or progress 
to fi brosis and permanent scarring. These characteristic 
lesions are not specifi c for s   arcoidosis, however, and can 
be seen in m ycobacterial and fungal infections, b erylliosis, 
extrinsic allergic a lveolitis, malignancy, drugs, and foreign-
body reactions.

 n EPIDEMIOLOGY

S  arcoidosis has a worldwide distribution, although the 
reported prevalence of disease varies widely—from 0.04 
per 100,000 in S pain to 64 per 100,000 in S weden. The 

disease appears to be rare in A frica and C entral and S outh 
America. The reported rate from N orth America, E urope, 
J apan, and the U nited Kingdom is 10 to 20 per 100,000. 
In the U nited States, prevalence ranges from 11 to 71 per 
100,000. This large variation may be due in part to varia-
tion in medical practice and the frequency with which rou-
tine c hest radiographs are obtained in a specifi c region. 
Based on autopsy, it has been estimated that the true inci-
dence of s   arcoidosis may be 1 0-fold higher than clinical 
estimates. S  arcoidosis remains a disease of unknown cause.  
No cause of s   arcoidosis has yet been confi rmed, despite the 
use of emerging diagnostic tools ( N  unes, B  ouvry, S  oler, & 
V  aleyre, 2007).

Race and gender affect the incidence of disease. African 
Americans have a higher incidence of disease with symp-
toms, require treatment, have extrathoracic disease, and 
have a worse prognosis in comparison to W hites (J udson et 
al., 2006). A frican American women experience the highest 
risk for developing s   arcoidosis. In the U nited States, women 
are affected more frequently than men, and the prevalence 
of s   arcoidosis among A frican Americans has been reported 
to be 8 to 10 times greater than in Whites.

 n DIAGNOSTIC CRITERIA

The diagnosis of s   arcoidosis is often suggested by the clini-
cal or radiographic presentation. S  arcoidosis is a disease 
of young, previously healthy adults; approximately 80% 
of patients are aged 20 to 40 years on i nitial presentation. 
Although s   arcoidosis can affect a ny organ system, approxi-
mately 90% of patients exhibit s igns or symptoms of the 
disease referable to the chest. When typical clinical and 
radiographic features are present in a young, previously 
healthy person, it is highly suggestive of s   arcoidosis.

Patients may be asymptomatic on presentation, with 
characteristic abnormalities found on routine c hest radio-
graphs. Symptomatic patients frequently present with an 
insidious onset of symptoms or fi ndings from pulmonary, 
ocular, or c utaneous lesions (T able 75.1). Symptoms of 
fatigue, weakness, malaise, fever, and loss of weight are 
seen in 40% to 50% of cases. Occasionally patients pres-
ent with an acute onset of symptoms, including fever, 
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 n HISTORY AND PHYSICAL EXAMINATION

Most patients with sarcoidosis are asymptomatic. In symp-
tomatic ones, a subacute or chronic presentation is most 
often found. The pulmonary system is the most common 
organ system involved, and symptoms include cough, short-
ness of breath, dyspnea on exertion, and chest pain. An 
acute onset of symptoms and physical findings is seen in 
10% to 15% of cases.

Findings on the physical examination depend on the 
organ system involved. The chest examination is usually 
normal, although end-inspiratory crackles or wheezing may 
be present. Ocular and cutaneous manifestations of the dis-
ease are frequent and fairly characteristic. Unusual signs or 
symptoms from commonly affected organ systems or from 
less frequently involved systems may lead to an initial delay 
in considering the diagnosis.

 n DIAGNOSTIC STUDIES

An initial evaluation including pulmonary function tests, 
ocular screening, liver function tests, and serum calcium 
levels should be performed to evaluate the presence of 
occult, multiorgan system disease and to serve as a base-
line for subsequent evaluation and testing (Figure 75.1). In 
symptomatic patients, evaluation specific to the organ sys-
tem involved should also be included. Tuberculin skin test-
ing is usually performed and often demonstrates cutaneous 
anergy.

The most frequent abnormality detected on pulmonary 
function testing is a restrictive lung pattern characterized 
by decreased lung volumes and diffusing capacity. Reduced 
expiratory airflow rates, indicative of airflow obstruction, 
occur in approximately 20% of cases. Airway hyperreactiv-
ity to methacholine challenge is demonstrable in a smaller 
percentage of patients. In general, pulmonary function 

polyarthritis, iritis, and erythema nodosum, suggesting 
Lofgren’s syndrome.

Routine laboratory tests may reveal abnormalities sug-
gestive of sarcoidosis. Hypercalcemia, hypercalciuria, and 
elevated liver enzymes, especially alkaline phosphatase, may 
be present. Polyclonal hypergammaglobulinemia is variably 
reported in 25% to 80% of patients, and leukopenia occurs 
in 5% to 10%.

The chest radiograph may reveal bilateral hilar or medi-
astinal adenopathy with or without pulmonary parenchy-
mal involvement. Pulmonary fibrosis and honeycombing 
may be seen, although a normal chest radiograph is also 
possible (Table 75.2).

The diagnosis of sarcoidosis requires the exclusion 
of other diseases that can present with similar clinical, 
radiographic, and pathological features. A demonstra-
tion of nonnecrotizing granulomatous lesions in patho-
logical specimens, in an appropriate clinical setting and in 
the absence of evidence supporting alternative etiologies, 
would be considered diagnostic. At times, the clinical pre-
sentation may be sufficiently typical to preclude the need 
for tissue confirmation, particularly in an asymptomatic 
person.

aPercentage of patients with involvement. 
bAnterior uveitis, parotid gland enlargement, facial palsy, fever. 
cLacrimal gland enlargement, xerostomia, xerophthalmia.

ORGAN SYSTEM SYMPTOMS/SIGNS

Intrathoracic—lungs 
and/or lymph 
nodes (90%)a

Asymptomatic, shortness of breath, non-
productive cough, chest pain, wheezing, 
radiographic abnormalities

Ocular (20%–30%) Iridocyclitis, chorioretinitis, keratoconjunc-
tivitis, glaucoma, cataract, blindness, 
Heerfordt’s syndromeb

Cutaneous 
(20%–30%)

Erythema nodosum, lupus pernio, nodular 
or flat plaques, subcutaneous nodules

Reticuloendothelial 
system

Peripheral lymphadenopathy (40%), 
hepatosplenomegaly (20%)

Musculoskeletal 
(10%–15%)

Polyarthritis, bone cysts, myositis

Myocardial (5%) Palpitations, syncope, dizziness, chest 
pain, arrhythmia, sudden death

Nervous system 
(5%)

Seizures, basal granulomatoid meningi-
tis, hypothalamic hypopituitarism or 
hypothyroidism, cranial nerve palsies, 
hydrocephalus

Exocrine glands 
(4%)

Painless swelling of the parotid glands, 
keratoconjunctiva siccac

Renal Hypercalcemia (10%–20%), hypercalciuria 
(20%–25%), nephrocalcinosis

TABLE 75.1 Clinical Manifestations of Sarcoidosis

aVariably delineated separately from Stage III.

DESCRIPTION
FREQUENCY AT 

PRESENTATION (%)

0. Normal film 10

 I.   Bilateral hilaradenopathy; paratracheal 
adenopathy possible

50

II.   Adenopathy with pulmonary parenchymal 
involvement

30

III.  Pulmonary parenchymal involvement 
without adenopathy

10

IV.  Pulmonary fibrosis with honeycombinga

TABLE 75.2 Chest Radiographical Stages in Sarcoidosis
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have not proved to be as reliable as noninvasive diagnos-
tic tests. Serum a  ngiotensin-converting enzyme determina-
tions are neither sensitive nor specifi c. In clinically active 
untreated cases, levels are reported to be elevated in 33% 
to 88% of patients. Elevated levels are nonspecifi c and have 
been associated with a variety of other diseases, including 
infections (tuberculosis, fungal, H  IV), intravenous drug use, 
G  aucher’s disease, and liver cirrhosis. They can be found in 
normal persons as well. Gallium scans are positive in 60% 
to 80% of patients but are also nonspecifi c.

A pattern of bilateral h ilar uptake is suggestive and 
most commonly seen in s   arcoidosis, whereas e xtratho-
racic lymph node uptake is more common in lymphoma. 
However, overlap exists, limiting the overall diagnostic 
utility of this test.

B  ronchoalveolar lavage (B  AL) in s   arcoidosis character-
istically demonstrates a lymphocytic a lveolitis. In B AL from 
normal subjects, there is a preponderance of macrophages, 
with lymphocytes making up <10% of the cell population, 
90% of which are T-cells. In s   arcoidosis there is a marked 
increase in the percentage of lymphocytes, due almost exclu-
sively to an increase in helper T-cells. Although a great deal 
of information has been obtained from B  AL studies in s ar-
coid patients, its precise role in diagnosis and treatment 
remains to be determined. Persistence of a lveolitis appears 
to be a poor prognostic indicator but is neither diagnostic 
nor an established indication for treatment independent of 
clinical and physiologic correlation.

H igh-resolution CT provides a more defi nitive descrip-
tion of alveolar architecture and a denopathy than conven-
tional radiography. It may play a role in predicting the 
patient’s response to t herapy by demonstrating evidence of 
active a lveolitis as opposed to e nd-stage fi brosis. However, 
it is not a diagnostic tool, and its role in the clinical manage-
ment of s   arcoidosis requires further study.

testing is not a reliable means for detecting disease or esti-
mating the extent of disease and does not correlate with 
clinical or radiographic fi ndings. However, sequential mea-
surements may allow assessment of change in individual 
patients.

The need for tissue diagnosis should be determined 
clinically. However, the diagnosis of s   arcoidosis is best 
supported by obtaining tissue specimens that show n on-
caseating granulomas ( M  orgentahu & I  annuzzi, 2011). In 
an asymptomatic patient with characteristic radiographic 
fi ndings in whom treatment is not being considered, tis-
sue diagnosis may be unnecessary unless an alternative 
diagnosis such as tuberculosis or lymphoma is clinically 
suspected. When tissue diagnosis is required, fi  beroptic 
bronchoscopy with t ransbronchial biopsies is the method 
most frequently used. It is diagnostic in 75% to 90% of 
patients with abnormal c hest radiographs (S  tages I–I  II) 
and in up to 50% of patients with a normal radiograph 
(Stage 0).

Alternatively, if other organ involvement is present, 
such as the skin or conjunctiva, tissue biopsy from other 
organs can be considered. M ediastinal lymph node biopsies 
are reported to be diagnostic in up to 95% of patients with 
i  ntrathoracic lymphadenopathy, and liver biopsy may be 
positive in 75% to 90% of patients. However, these proce-
dures are not generally required or routinely used. Similarly, 
open lung biopsy to establish a diagnosis of s   arcoidosis is 
rarely necessary.

Numerous ancillary tests have been used in an attempt 
to establish a diagnosis of s   arcoidosis. The Kv eim test has 
limited utility because it produces variable results based on 
the source of antigen, and there is a long delay (4–6 weeks) 
in obtaining the results.

Serum a  ngiotensin-converting enzyme measurement 
and g allium-67 scanning have been used extensively but 

History, Physical Examination, Chest Radiograph
Ancillary Studiesa

Asymptomatic Symptomatic

Baseline evaluationb Baseline evaluationc

Treatment consideredd

Other diagnoses considered
Other diagnoses considered
Subclinical disease present

No Yes No Yes

Observe 
Consider flu  
3-6 months 

Consider tissue 
diagnosis vs. 

observe  

 Observe 
 Arrange flu

visit

Obtain tissue Dx

 

  FIGURE 75.1

Sarcoidosis: I nitial assessment 
and diagnosis. 
aAnergy panel, serum angiotensin-con-
verting enzyme may be considered. 
bPulmonary function testing, ocular 
screening, liver function tests, serum 
calcium, urinalysis. 
cInclude other specifi c organ system 
evaluation as clinically indicated. 
dSee Table 75.3.
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Asymptomatic patients with progressive deterioration of lung 
function may be considered for therapy as well (Table 75.3).

An initial observation period before the initiation of 
therapy, or after a relapse, is reasonable in anticipation of 
possible spontaneous resolution. The duration of observa-
tion is not well defined. Lack of improvement over 6 months 
may be considered an indication for treatment. Sarcoidosis 
may have been the incorrect diagnosis if the patient fails 
to respond to corticosteroid therapy (Spagnoloet al., 2012). 
In addition, Sarcoidosis rarely has new organ involvement 
after 2 years from initial diagnosis; therefore, if Sarcoidosis 
reoccurs after remission an alternate explanation should be 
suspected (Spagnolo et al., 2012).  

The optimal dose and duration of corticosteroids are 
not well defined. A maximum dose of 1 mg/kg of predni-
sone is generally recommended for potentially life-threaten-
ing organ system involvement. Lower doses of 30 to 40 mg/
day for nonlife-threatening disease can be used. Therapy for 
one year or longer has been recommended but may unneces-
sarily prolong the exposure to corticosteroids.

A more rational approach may be to follow the patient’s 
response to therapy, with gradual withdrawal and discon-
tinuation of corticosteroids when the patient is clinically and 
physiologically stable (Figure 75.2). Should relapse occur, 
reinstitution of therapy can be considered. If prolonged cor-
ticosteroid therapy is required, conversion to alternate-day 
dosing should be considered.

Systemic corticosteroids are not always required. Inhaled 
corticosteroids have relatively low toxicity and when used 
in relatively high doses (budesonide 1,600 mcg/d or equiva-
lent) may suppress markers of alveolitis. This form of ther-
apy may be useful in patients with mild pulmonary disease, 
especially if cough, wheezing, or bronchial hyperreactivity is 
present. Ocular involvement manifested by anterior uveitis 
may be managed with topical corticosteroids. Cutaneous 
involvement may be managed with hydroxychloroquine or 
topical therapy. Hypercalcemia may also be controlled with 
hydroxychloroquine in some cases.

 n TREATMENT OPTIONS, EXPECTED 
OUTCOMES, AND COMPREHENSIVE 
MANAGEMENT

In the absence of a known cause for sarcoidosis, primary 
prevention is impossible. Therapy to ameliorate symptoms 
and to limit the progression of disease may not be successful 
in altering the clinical outcome. Attempts to minimize mor-
bidity related to treatment should be stressed, and exposure 
to prolonged or unnecessary therapy should be avoided.

Cultural Considerations

The diagnosis and treatment of sarcoidosis in heterogeneous 
patient groups can be a challenge. Among immigrants, diag-
nosis and treatment may be delayed or complicated by the 
use of nontraditional health providers or reliance on home 
remedies. Other patient populations may prefer nontradi-
tional medical models as well, resulting in similar delays. 
The bureaucratic nature of the current health care system, 
as well as sociocultural and language differences, may fur-
ther impede access to and use of health care resources.

Nutritional Considerations

Glucocorticoid-induced osteoporosis is a significant poten-
tial complication in patients requiring prolonged corticoste-
roid therapy for sarcoidosis. With the advent of dual-energy 
x-ray absorptiometry, bone density can be readily assessed 
and therapeutic strategies developed to minimize or reverse 
ongoing bone resorption. Adherence to general nutritional 
guidelines for calcium intake should be encouraged.

Treatment Options

No definitive therapy for sarcoidosis exists, and one is 
unlikely to be developed in the absence of an identifiable 
cause for the disease. The decision to treat sarcoidosis is 
complicated because it is a disease of unknown cause, has a 
variable natural course, and many times the patients are usu-
ally asymptomatic. Sarcoidosis is often well controlled with 
corticosteroids, but many corticosteroids have side effects 
that worsen with chronic use. Therefore, even when sarcoid-
osis is well controlled with corticosteroids, corticosteroid-
sparing medications may be required over time (Beegle, 
Barba, Gobunsuy, & Judson, 2013). Because sarcoidosis 
can involve multiple organs, the treatment decisions should 
focus on the individual organ involved (Beegle et al., 2013).

Estimation of treatment efficacy has been favorably 
biased by the overall benign clinical course of the disease and 
the high rate of remission even in the absence of therapy. In 
the absence of any clear long-term benefit, treatment should 
be reserved for patients with significant symptoms not con-
trolled with other therapy or with evidence of vital organ 
involvement (e.g., cardiac, central nervous system, ocular). 

Vital organ involvement
Ocular—not amenable to topical therapy
Cardiac
Central nervous system
Upper airway (laryngeal)
Symptomatic pulmonary involvement with moderate to severe physi-

ological abnormalities
Asymptomatic pulmonary involvement with progressive deteriora-

tion in physiological functionb

Hypercalcemia or hypercalciuria not responsive to other treatment 
modalities. Relapse of disease after withdrawal of corticosteroidsb

Dermatologic involvement unresponsive to other therapies
Hyperplenism producing thrombocytopenia

TABLE 75.3
Indications for Systemic Corticosteroid 
Therapya for Sarcoidosis

aTissue diagnosis generally recommended.
bObservation period before initiation of therapy in anticipation of spontane-
ous resolution may be considered.
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transplanted organs occurs, despite treatment with cortico-
steroids and immunosuppressive agents, but is not currently 
considered a cont raindication to transplantation.

Other agents have been used for patients with r efrac-
tory disease or intolerance to corticosteroids (T able 75.4). 
These agents have been used in anecdotal cases or small 
clinical trials or based on presumed benefi t due to the 
drug’s mechanism of action. No strong recommendation 
for a ny particular agent can be made, although m ethotrex-
ate and a zathioprine appear to have gained more support 
based on their risk/benefi t ratios and clinical experience. 
M ethotrexate has been the most studied alternative medi-
cation to corticosteroids for the treatment of s   arcoidosis 
( B  eegle et al., 2013). A literature search done by K  orsten, 
M  irsaeidi, and S  weiss ( 2013) reiterates that treatment of 
s   arcoidosis remains individualized to the specifi c patient. 
Disease-modifying a ntisarcoid drugs and biologics should 
be reserved for second- or third-line treatment after other 
therapies or a steroid-sparing agent for patients with chronic 
disease ( K  orsten et al., 2013).

Transplantation may be considered in appropriate 
candidates with progressive deterioration in organ func-
tion of the heart, liver, or lung. Recurrence of disease in 

Therapy Initiated

Evaluation for therapeutic responsea

q6 weeks–3 monthsb

Response

Maximal response achieved Stable

Yes No

No response

Yes

Yes

Continue taper
Discontinue

therapy

Reinstitute therapy
at higher dose

No

Taper

Remains stable

No

Consider taper
at 6 months

Consider
alternative
therapies

Continue therapy Continue therapy

F  IGURE 75.2

Sarcoidosis: 
Ev aluation of 
response to th erapy. 
aResponse should be deter-
mined based on predeter-
mined objective markers. 
bFrequency of follow-up 
should be determined 
clinically.

 AGENT  DOSE  MAJOR  TOXICITY

 Methotrexate 10 mg/wk to 
20 mg twice 
weekly

Liver

 Azathioprine 200 mg/d Bone marrow

 Cyclophosphamide 1–2.5 mg/kg/d Bone marrow, blad-
der, malignant 
 neoplasmsb

 Chlorambucil 4–12 mg/d Bone marrow, 
hematologic 
malignanciesb

 Cyclosporin A 5–7 mg/kg/d Renal, 
hypertension

 Chloroquine 250–500 mg   ODa Ocular

 Hydroxychloroquine  200 mg b.i.d. Ocular

TABLE 75.4
T herapeutic Alternatives in R efractory 
Disease

aMay be administered b.i.d.
 bDose-dependent increased risk.

 Any sign or symptom consistent w ith adrenal insuf-
fi ciency should be emergently evaluated.

 C L I N I C A L  W A R N I N G :!
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taking corticosteroids abruptly and to return for follow-up 
and reevaluation of therapy.

Patients should be encouraged to ask questions regard-
ing any aspect of their care. Referral to support groups and 
services should be made as needed.

 n COMMUNITY RESOURCES

Sarcoidosis is often referred to as a hidden disease or a med-
ical mystery, but it should be neither. It is not a rare disease, 
and in most patients it is not a difficult diagnosis to estab-
lish. However, it has not garnered much public attention, so 
it is unfamiliar to most patients, and patients are not usu-
ally aware of others with the disease. Concerted efforts have 
been made to increase the public’s and the medical commu-
nity’s awareness of sarcoidosis. Local support groups may 
exist within the community.

 n The National Sarcoidosis Resource Center (NSRC), 
P.O. Box 1593, Piscataway, NJ 08855-1593;  (732) 
463-0497; Fax (732) 463-0467; www.nsrc-global 
.org. A resource guide and directory, written by 
Sandra Conroy, president of the NSRC, provides a 
directory of physicians, support groups, government 
resources, and other information.

 n The SarcoidosisHelpNet, Inc., 409 Pacific St., 
Brooklyn, NY 11217

 n Sarcoid Research Institute, 3475 Central Ave., 
Memphis, TN 38111; 901-766-6951; www 
.sarcoidosisresearch.org

 n The National Sarcoidosis Foundation at St. 
Michael’s Medical Center, 268 Martin Luther 
King Blvd., Newark, NJ 07102; 800-223-6429; fax 
201-877-2850

 n The American Lung Association, National 
Headquarters, 1301 Pennsylvania Ave. NW, Suite 800, 
Washington, DC 20004; 1-800-LUNGUSA or 1-800-
586-4872; www.lung.org/lung-disease/sarcoidosis/in-
depth-resources.html

 n Sarcoidosis Research Institute:, 3475 Central Avenue 
Memphis, TN 38111; (901)-830-4749; www.ninds.
nih.gov

 n National Jewish Medical and Research Center: www 
.nationaljewish.org

 n Cleveland Clinic Respiratory Institute, The 
Sarcoidosis Center of Excellence, 9500 Euclid Ave., 
A90 Cleveland, OH 44195; 216-444-3613; http://
my.clevelandclinic.org/

 n Foundation for Sarcoidosis Research, 122 South 
Michigan Ave., Suite 1700, Chicago, IL 60603; 312-
341-0500 or 1-866-358-5477; fax 312-322-9808; 
www.stopsarcoidosis.org

 n Sarcoidosis Networking Association, 5302 South 
Sheridan Ave., Tacoma, WA 98408-3535; 253-
826-7737 (voice or fax); www.sarcoidosisnetwork 
.org

Expected Outcomes

In most instances, sarcoidosis follows a benign clinical 
course. Although estimates vary, up to 80% of patients 
have a mild to moderate course with resolution of disease 
even in the absence of therapy. Severe, unremitting disease 
with progressive organ dysfunction occurs in approximately 
20% of patients. Treatment may ameliorate symptoms and 
laboratory evidence of disease, but alteration in the eventual 
outcome may not be possible.

Predicting the course an individual patient will expe-
rience is difficult. Patient outcomes vary and sarcoidosis 
remains a multisystem disorder, with unknown etiology, 
which can affect a variety of organs. A focus on health-
related quality of life should be taken into account when 
assessing patient outcomes (Victorson, Cella, Grund, & 
Judson, 2013). The provider should remember to treat the 
patient as a whole entity.

 n TEACHING AND SELF-CARE

A well-informed patient is an invaluable component in 
the therapeutic strategy. Patients should be apprised of 
their diagnosis, possible course and response to therapy, 
and potential complications. Knowledge regarding the 
rationale for the use of medications and the limitations 
of therapy will allow patients to participate in and fol-
low their plan of care. Patients should notify the health 
care provider of disease exacerbations or side effects 
from medications in a timely fashion. Patients should be 
advised of potential effects of corticosteroid use, such 
as impaired glucose tolerance, osteoporosis, decreased 
ability to fight infection, peptic ulcer formation, psy-
chological changes, and suppression of the hypotha-
lamic–pituitary–adrenal axis. Bone density scanning and 
additional measures to combat osteoporosis (adequate 
calcium and vitamin D intake, weight-bearing activity) 
may be necessary.

Patients should be taught that sarcoidosis is a restric-
tive lung disease that may require changes in activity based 
on progression of symptoms. Fatigue and dyspnea may pre-
clude extensive physical activities, but patients should be 
encouraged to maintain their daily activity at the highest 
level of function possible.

Patients should remain alert to extrapulmonary involve-
ment. They should report any new visual symptoms, such 
as red or painful eyes or blurred vision, which may indicate 
iritis. Signs of additional organ system involvement may 
include facial nerve weakness or paresthesias, peripheral 
neuropathies, cutaneous lesions, abdominal pain, jaundice, 
palpitations, and arthritis. Patients should be counseled 
regarding their medication regimens, including dosages and 
proper application of topical cutaneous and ophthalmic 
corticosteroids. The patient should be cautioned not to stop 

http://www.nsrc-global.org
http://www.lung.org/lung-disease/sarcoidosis/in-depth-resources.html
http://www.lung.org/lung-disease/sarcoidosis/in-depth-resources.html
http://www.ninds.nih.gov
http://my.clevelandclinic.org
http://my.clevelandclinic.org
http://www.stopsarcoidosis.org
http://www.sarcoidosisnetwork.org
http://www.nsrc-global.org
http://www.sarcoidosisresearch.org
http://www.sarcoidosisresearch.org
http://www.ninds.nih.gov
http://www.nationaljewish.org
http://www.nationaljewish.org
http://www.sarcoidosisnetwork.org
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Clinical Pearls
 n   Sarcoidosis is a  multicellular disorder with 

unknown etiology.

 n There is no defi nitive  therapy for    sarcoidosis; how-
ever, corticosteroids remain the fi rst line of drug 
defense in patients who do take medications.

 n When  sarcoidosis is well controlled with cortico-
steroids,  corticosteroid-sparing medications may 
be required over time.

 Referral Poi nts and Cli nical Warnings

A patient with active    sarcoidosis should be managed 
jointly with a specialist of the organ systems involved, 
unless the primary  care provider has developed signifi -
cant expertise in the disease. The frequency of routine 
 follow-up should be determined by the degree of clinical 
acuity.
 Progressive deterioration in functional status or 
 any acute change in symptoms should be evaluated. 
Treatment with corticosteroids may unmask previously 
occult diabetes or hypertension or exacerbate  preexisting 
clinical diseases. Corticosteroids may impair immunity, 
and patients should be monitored for  signs and symp-
toms of infection. Patients should be advised never to 
 discontinue taking corticosteroids abruptly, due to sup-
pression of endogenous  cortisol production from chronic 
exogenous corticosteroid use.
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pregnancy, 965
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acarbose, 247, 251
accidents, 21
Accountable Care Organizations 

(ACOs), 2
acetaminophen, 51
acid–base balance, 431
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options, outcomes, and management, 201
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immunodefi ciency virus (HIV)

immunization schedule, 580
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Action in Diabetes and Vascular Disease 

(ADVANCE), 438
Action to Control Cardiovascular 
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(ACCORD study), 438

activated Factor X, 507
activated partial thromboplastin time 

(aPTT), 1025
activated protein C (APC), 507
acupuncture, 29
acute bronchitis, 1006–1007. See also 

community-acquired pneumonia 
(CAP); lower-respiratory-tract 
infections (LRTIs)

Acute Dialysis Quality Initiative 
(ADQI), 413

acute exacerbation, 1002
acute interstitial nephritis (AIN), 415
acute intrinsic kidney injury, 415

diagnostic parameters for 
differentiation, 418

acute kidney injury (AKI), 413, 457
acute intrinsic kidney injury, 415
anatomy and physiology, 414
causes, 416
community resources, 423
considerations for drug dosing, 420–421
diagnostic criteria, 416–418
diagnostic parameters for the 

differentiation, 418
diuretic therapy, 420
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electrolyte and metabolic disturbances, 

421–423
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fl uid hydration, 419
history and physical examination, 

415–416
mannitol, 419
medications, 416

nutritional support, 420
pathology, 414–415
postrenal obstruction, 415
risk factors for development, 419
treatment, outcomes, and management, 

417–423
utility of diagnostic tests, 417

Acute Kidney Injury Network (AKIN) 
criteria, 413, 414

acute myelogenous leukemia (AML), 
495, 534

acute myocardial infarction. See also 
coronary artery disease (CAD)

anatomy, physiology, and pathology, 
102–103

diagnostic criteria, 103
epidemiology, 103
history and physical presentation, 103
nonpharmacological interventions, 106
pharmacological interventions, 103–106
primary prevention, 106, 108–109
secondary prevention, 109
treatment options, outcomes, and 

management, 103
acute pancreatitis. See also chronic 

pancreatitis
causes, 401
clinical warnings, 403
complementary therapies, 403
diagnostic studies, 401–402
epidemiology, 400–401
history and physical examination, 401
imaging studies, 402
nutrition support, 402–403
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teaching and self-care, 403
treatment, outcomes, and 

management, 402
Acute Physiology and Chronic Health 

Evaluation II (APACHE II), 401
acute promyelocytic leukemia (APL), 540
acute renal failure (ARF). See acute kidney 
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acute retroviral syndrome (ARS), 567, 569
acute tubular necrosis (ATN), 413
acute vestibular neuronitis, 732
acyclovir, 220
adalimumab (ADA), 395
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analgesics, 104, 772, 805
anaplastic small cell arcinoma, 331
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943, 944
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age-related considerations, 500
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immune-mediated hemolysis, 498
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palliative care, 504–505
primary care management, 500
sickle cell disease, 497
socioeconomic considerations, 504
transfusions, 502
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alcoholism, 494–495
alcohol-withdrawal seizures, 784
aldosterone antagonist, 105–106, 143
aldosterone receptor blockers, 438
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Aliskiren Trial in Type 2 Diabetes Using 
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438

alkaline phosphatise, 310, 384
Allen test, 168, 627
allergic contact dermatitis, 212–213
Alliance for Health Model, 34, 36, 37

care-management techniques, 37
community-based needs, 36, 37
components, 36
expertise of interprofessional team, 38
influences on resource allocation 

decisions, 37–38
validation of services by patient, 38
variables, 38

all-trans retinoic acid (ATRA). See tretinoin
alpha-1 antitrypsin deficiency (AAT), 997
alpha-beta blockers, 157–158
alpha-fetoprotein (AFP), 346, 946, 948
9-alpha-fludrocortisol (Florinef), 276
alpha-glucosidase inhibitors, 247
5-alpha-reductase inhibitors (5-ARIs), 

938–939
Alport’s syndrome, 449
alternate-day therapy, 269
amauvosis fugax, 794, 795
amenorrhea, 970–971
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(AAN), 747
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American Academy of Pediatrics (AAP), 951
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American Cancer Society (ACS), 865, 880
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American College of Radiology (ACR), 869
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criteria for OA, 669
American Diabetes Association (ADA), 

439, 582
American Heart Association (AHA), 85, 435
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American Joint Committee on Cancer, 

873, 942
American Joint Committee on Cancer 

Staging

adalimumub (Humira), 209
adapalene, 201
adenocarcinoma in situ (AIS), 882
adenocarcinoma, 331, 881
adenoid cystic carcinoma, 331
adenomatous polyp, 356
adhesions, 303
adjunct therapies, 29, 876–877
adrenal gland diseases, 266. See also 

parathyroid gland diseases; thyroid 
gland diseases

adrenal insufficiency, 267–270
adrenal overactivity, 270–273
anatomy, physiology, and pathology, 

266–267
community resources, 278
hypoaldosteronism, 275–276
mineralocorticoids, 273–275
pheochromocytoma, 276–278
teaching and self-care, 278

adrenal hemorrhage, 268, 269
adrenal insufficiency, 267

causes, 267
diagnostic studies, 268–269
epidemiology, 267–268
history and physical examination, 268
symptoms and signs, 268
teaching and self-care, 269–270
treatment, outcomes, and  

management, 269
adrenal overactivity, 270

Cushing’s syndrome, 270–272
teaching and self-care, 273
treatment, outcomes, and management, 

272–273
adrenocorticotrophic hormone (ACTH), 

266, 986
adult immunizations, 22

health care decisions, 22–23
Adult Treatment Panel (ATP), 116

Panel III (ATP3), 582
advance care planning, 50–51
advanced-stage disease, 892
Advisory Committee on Immunization 

Practices (ACIP), 22, 580
afferent pupillary defect, 724
Affordable Care Act (ACA), 2
aflatoxin, 349
age consideration, in aortic stenosis 

patients, 192
Agency for Health Care Research and 

Quality (AHRQ), 22
Agent Orange exposure, 504
aging, 21–22
agoraphobia, 806
alanine aminotransferase (ALT),  

346, 645, 786
alanine transaminase, 317
albumin-to-creatinine ratio (ACR), 426
alcohol, 23–25, 88
alcohol abuse, 403, 845, 856
Alcohol Use Disorders Identification Test 

(AUDIT), 25, 850
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NRTIs, 570
recommended initial treatment  

regimens, 570
tenofovir/emtricitabine/rilpivirine, 575
treatment failure, 577–578
treatment goals, 569

antiribonucleoprotein antibody (antiRNP 
antibody), 546

anti–Saccharomyces cervisiae antibodies 
(ASCA), 391

antithrombin deficiency, 511
anti-tumor necrosis factor alpha  

(Anti-TNF-α), 394
anuria, 413
anxiety, 825, 858
anxiety disorder, 801. See also depressive 

disorders; panic disorder (PD)
agoraphobia, 806
categories, 802
community resources, 809–810
due to another medical disorder, 809
GAD, 801, 806–807
prevalence and demographics, 802
SAD, 801, 808–809
specific phobia, 807–808
teaching and self-care, 809
treatment/service use, 803

aorta, 169
aortic aneurysms

anatomy, physiology, and pathology, 169
diagnostic criteria, 169
diagnostic studies, 170
epidemiology, 169
history and physical examination, 170
teaching and self-care, 170–171
treatment, outcomes, and  

management, 170
aortic arch, 169
aortic regurgitation

anatomy, physiology, and pathology, 187
epidemiology, 188
history and physical examination, 

189–190
treatment, outcome, and management, 

191–192
aortic stenosis

anatomy, physiology, and pathology, 187
epidemiology, 188
history and physical examination, 189
treatment, outcome, and  

management, 191
apex, 428
aphasia, 797
apical tumors, 988
aplastic anemia (AA), 495–496
Apley’s compression test, 600
apolipoproteins, 117–118

apo C-II, and LPL activation, 119
apo C-II deficiency (C-II), 119
classification, 119

Appraisal of Guidelines, Research and 
Evaluation instrument (AGREE 
instrument), 58

supine examination, 597–598
treatment, outcomes, and management, 

600–601, 604
anterior talofibular ligament (ATFL), 609
anthracyclines, 540
anthralin, 207
antiarrhythmics, 73, 74, 75, 144
antibiotics, 395
anticholinergics, 758, 761, 939
anticoagulants, 144
anticoagulation, 76, 1025
antidepressants, 771, 772–775
antidiuretic hormone (ADH), 268, 430
antiepileptic drugs (AEDs), 784–786. See 

also seizures
adverse effects, 787–789
dosing, 787–789
and hepatic enzymes, 791
pharmacological data, 787–789
and pharmacological targets, 790

antiepileptics, 776
antifungal medications, 217
antihypertensive medications, 155–157, 

259. See also type 1 diabetes mellitus 
(T1DM); type 2 diabetes mellitus 
(T2DM)

basis on coexisting diseases, 159
effect, 158–159
bladder dysfunction, 261
foot care, 262–263
gastroparesis, 261
macrovascular disease, 263
microvascular disease, 259–261
orthostatic hypotension, 261–262
peripheral neuropathies, 262
sexual dysfunction, 261

anti-inflammatory agents, 202
antimalarial drugs, 548
antineutrophil cytoplasmic antibodies 

(ANCA), 558, 559
antinuclear antibody (ANA), 546
antioxidants

in T2DM, 234
antiphospholipid antibodies, 510
antiphospholipid antibody syndrome, 510
antipsychotic agents, 776–777
anti-reflux barrier, 323
antiretroviral therapy (ART), 565, 570.  

See also human immunodeficiency 
virus (HIV)

adherence, 576, 578
advantages and disadvantages, 571–572
atazanavir, 575
darunavir, 575
dosing recommendations and selected 

characteristics, 572–574
elvitegravir, 575–576
etravirine, 575
integrase inhibitors, 575
laboratory monitoring 

recommendations, 577
M184V mutation, 570
NNRTI, 574–575

treatment and support tools, 500
types, 493
use of RBCs, 502

aneurysm, 169
anginal equivalents, 89
angiographic regression trials, 125
angiomyolipoma

anatomy, physiology, and pathology, 459
epidemiology, 460
treatment, outcomes, and  

management, 460
angiotensin, 152
angiotensin-converting enzyme (ACE), 136

inhibitors, 141, 142
angiotensin II receptor antagonists, 157
angiotensin receptor blockers, 142, 143, 

259, 415, 438, 452
angiotensin-converting enzyme (ACE), 83, 

152, 267, 431
inhibitors, 120, 157, 259, 415, 430, 

438, 452, 552
anisocytosis, 493
ankle injuries. See also hip injuries

anatomy, physiology, and pathology, 
608–609

community resources, 615
diagnostic criteria, 609
diagnostic studies, 610–611
emergency situations, 612
epidemiology, 609
history and physical examination, 

609–610
teaching and self-care, 612
treatment, outcomes, and management, 

611–612
anorexia, 52
anorexia nervosa, 825

diagnostic criteria for, 826
rehabilitation, 830

anovulation, 961
anovulatory bleeding (AB). See 

dysfunctional uterine bleeding (DUB)
anterior knee pain, 593

anatomy, physiology, and pathology, 593
anterior aspect of knee joint, 594
camel back sign, 597
community resources, 606
differential diagnosis, 602–603
epidemiology, 593–594
grasshopper eyes, 597
history and physical examination, 

594–600
J sign, 597
McMurray test for meniscal tears, 

598–599
medial aspect of knee joint, 594
physical examination, 595
prone examination, 598–599
Q angle, 596
rehabilitation, 604–606
sitting examination, 596–597
squinting patellae, 596
standing examination, 594–596
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hydration, 214
trigger factors, 214–215

atrial fibrillation, 65, 66, 100
algorithm of management, 77
diagnostic and treatment  

considerations, 70
ECG criteria, 67
etiologies of, 67
management, 72
NSR restoration, 72, 73
PSVT, 76–78
thromboembolic event prevention, 74–76
ventricular arrhythmias, 78–79
ventricular rate control, 72, 73, 74

atrial flutter, 65, 67
algorithm of management, 77
PSVT, 76–78

atrial natriuretic peptide (ANP), 136, 986
atrioventricular block (AV block). See 

heart block
atrioventricular node (AV node), 63
atypical glandular columnar cells (AGC 

cells), 882
atypical squamous columnar lesions 

(ASCH), 882
atypical vaginal adenosis. See 

intraepithelial vaginal dysplasia
audiovisual resources, 42–44
autoimmune hemolysis or autoimmune 

haemolytic anemia (AIHA), 498
autoimmune hepatitis (AIH), 310, 376, 

384–385
automatic tachycardias, 64
autonomic nervous system, 724–725

bladder, 724
bowel, 725

autoregulation of coronary circulation, 84
autosomal dominant trait polycystic 

kidney disease (ADPKD), 439
axial tangential views, 600
axonal degeneration, 766
Ayurvedic medicine, 29
azacitadine, 540
azelaic acid cream, 202
azotemia, 432

B12 replacement, 500–501
back bending, 653
back

care of, 664
musculature of, 621

back-extension exercises, 652, 653, 654
back-strengthening exercises, 653–654
backwash ileitis, 389
bacterial vaginosis (BV), 908, 926

anatomy, physiology, and pathology, 926
epidemiology, 926
history and physical examination, 926
diagnostic studies, 926–927
screening, 926
treatment, outcomes, and  

management, 927
teaching and self-care, 927

anatomy, physiology, and pathology, 
973, 975

approach to first asthma visit, 980
assessment and monitoring, 980
chronic asthma care, 980
classification and severity, 976–977
community-based resources, 983–985
components of asthma care, 980
diagnostic criteria, 975–976
diagnostic studies, 976
education and partnership in care, 

981–983
epidemiology, 975
goals of asthma care, 979
history and physical examination, 976
ICS, 978–979
immunomodulators, 979
impairment reduction, 980
LABAs, 979
leukotriene modifiers, 979
long-term controller medications, 978
management of acute exacerbations, 

983–985
medication sensitivities, 983
methylxanthines, 979
oral systemic corticosteroids, 979
pharmacotherapy, 977–978
risk reduction, 980
special considerations, 980–981
triggering factors and conditions, 975

asymptomatic carotid stenosis, 794
ataxia, 733

causes, 734
community resources, 738
drug-induced, 735
FDA-approved antivertiginous  

agents, 736
Friedreich’s, 733
infection-induced, 734
metabolic ataxic disorders, 734–735
neoplastic and paraneoplastic cerebellar 

lesions, 734
non-FDA-approved antivertiginous 

agents, 737
olivopontocerebellar atrophy, 734
pharmacotherapy, 736–738
teaching and self-care, 738
vestibular rehabilitation, 738

atazanavir, 575
atherogenesis process, 83
atherosclerosis, 163, 170, 796

anatomy, physiology, and pathology, 163
diagnostic criteria, 163
diagnostic studies, 166
epidemiology, 163
history and physical examination, 

163–165
treatment options, outcomes, and 

management, 166–167
athlete’s foot. See tinea pedis
atopic dermatitis (AD), 213–215

anti-inflammatory agents, 215
antipruritic agents, 215

arginine vasopressin (AVP), 986
aromatherapy, 31
arrhythmia, 63

cardiac electrical condition pathway, 
63–64

clinical warnings, 80
community resources, 80
diagnostic and treatment considerations, 

70–71
diagnostic studies, 70–71
ECG, 64
epidemiology, 66
medical history and physical 

examination, 69
medication regimen, 72
nonpharmacological intervention, 79
pathophysiology, 64–65
primary prevention, 71
referral points, 80
secondary prevention, 71–72
supraventricular, 65, 66–68
teaching and self-care, 79–80
tertiary prevention, 72
ventricular, 65, 68–69

arsenic trioxide, 540
arterial blood pressure, 151
arterial insufficiency, 163, 164

patient teaching guidelines, 167
arterial occlusion, acute, 164–165
arterial occlusive disease diagnosis, 164
arterial physiology, 82, 83
arterial pressure, 134
arteries of upper limb, 620
arteritis, 796. See also rheumatoid  

arthritis (RA)
arthritis, 205, 554
arthropathy, 657
articulation injuries, 608

ankle injuries, 608–612
approach to joint examination, 608
definitions of conditions, 609
hip, 612–615

artificial nutrition, 52
asbestos-related lung disease, 1016. See 

also occupational asthma
anatomy, physiology, and pathology, 

1016–1017
asbestos contain products, 1017
community resources, 1017
diagnostic criteria, 1017
diagnostic studies, 1017–1018
epidemiology, 1017
history and physical examination,  

1017
occupations with current risk of asbestos 

exposure, 1018
treatment, outcomes, and management, 

1018, 1019
aspartate aminotransferase (AST), 309, 

317, 346, 645
aspirin, 98, 827, 173, 772
asthma, 973

action plan, 982
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softening, 796
arterial circulation to, 795

brain natriuretic peptide (BNP), 136–137
brainstem functions, 724
BRCA gene mutation, 882, 891
BRCA1 gene, 874
BRCA2 gene, 874
breast cancer, 865

anatomy, physiology, and pathology, 
865–866

biopsy technique, 872–873
breast density, 872
breast problems evaluation, 867
community resources, 878
diagnostic studies, 869–870
diagnostic workup, 869
epidemiology, 866
genetic testing, 874
history and physical examination, 869
mammographic evaluation, 868
mammographic findings, 872, 873
medical management of high-risk 

woman, 873–874
medical oncologic management, 

876–877
MRI, 871
nipple discharge evaluation, 868
pathological staging, 873
primary care follow-up after, 877
risk factors, 866–867
screening, 867, 869
teaching and self-care, 877–878
treatment and management, 875–876
ultrasound, 870–871

Breast Imaging-Reporting and Data System 
(BI-RADS), 867

breast self-examination (BSE), 867
breast-conserving therapy (BCT), 875
breastfeeding, 395
British Medical Research Council  

(MRC), 1000
bromocriptine (Cycloset), 248
bronchoalveolar lavage (BAL), 1034
bronchus-associated lymphoid  

tissue, 1005
brown recluse spider (Loxosceles reclusa), 

229, 589
B-symptoms, 526
Buerger’s disease. See thromboangiitis 

obliterans
bulimia, 826
bulimia nervosa, 825

diagnostic criteria for, 826
rehabilitation, 830

bursitis, 604
Bypass Angioplasty Revascularization 

Investigation (BARI), 98

calcipotriene, 207
calcitonin, 684
calcium channel blocker (CCB), 72, 86, 

97, 157
calcium intake for osteoporosis, 681, 683

biologics, 209–210
biomarkers, 139
bipolar disorder (BPD), 812

antidepressant therapy, 819
antipsychotic medication, 821
diagnostic criteria, 814
epidemiology, 814
history, physical examination, and 

diagnostic studies, 817, 819
mood stabilizer therapy, 821
symptoms, 816

bladder dysfunction, 261
bladder outlet obstruction (BOO), 934
bleeding disorders, 507. See also 

thrombotic disorders
history and physical examination, 512
inherited coagulation disorders, 

507–508
mixed coagulation disorders, 509
platelet disorders, 509–510

bleomycin, etoposide, adriamycin, 
cyclophosphamide, vincristine, 
procarbazine, and prednisone 
(BEACOPP), 526

blood analysis, 756
blood pressure (BP), 85, 151, 673. See also 

hypertension
classification, 153
management target, 154–155

blood urea nitrogen (BUN), 432, 433
body mass index (BMI), 22, 679, 826, 

1002, 1026
bone marrow aspirate, 536
bone mass, 677
bone mineral density (BMD), 677

indications for testing for  
osteoporosis, 682

bone remodeling, 677
bowel obstruction, 303

anatomy, physiology, and pathology, 303
community resources, 306
diagnostic criteria, 304
diagnostic studies, 305
epidemiology, 304
history and physical examination, 

304–305
inpatient treatment, 305–306
large bowel obstruction, 303–304
nutrition support, 306
paralytic ileus, 304
SBO, 303
teaching and self-care, 306

Bowen’s disease, 954
bowenoidpapulosis, 954
Bowman’s capsule, 429
brachytherapy. See endoluminal  

radiation therapy
bradyarrhythmia, 67–68

nonpharmacological intervention, 79
bradykinesia, 755
brain

attack. See stroke
injury, 856

bare metal stents (BMSs), 99
barium enema, 392
barium swallow, 336
basal cell carcinoma (BCC), 253, 226
BCR-ABL fusion. See Philadelphia 

chromosome
beats per minute (bpm), 63
bedbugs, 227
behaviors, violent, 855
Bell’s palsy, 587
benign positional vertigo (BPV), 732
benign prostatic enlargement (BPE), 934
benign prostatic hypertrophy (BPH), 

933–934. See also prostate cancer; 
testicular cancer

5-ARIs, 938–939
anticholinergic agents, 939
combination therapy, 939
diagnostic criteria, 935–936
epidemiology, 934
history and physical examination, 

934–935
invasive surgical intervention, 940–941
maximal urinary flow rate, 937
medical therapy, 938
minimally invasive surgical therapy, 940
PSA, 936–937
referral points and clinical warnings, 939
surgical therapy, 939
teaching and self-care, 941
terazosin and doxazosin therapy 

initiation, 938
treatment, outcomes, and management, 

937, 939
watchful waiting, 938

benign prostatic obstruction (BPO), 934
benzodiazepines (BDZs), 803
benzothiazepines, 97
beta-adrenoreceptor blockade, 827
beta-adrenoreceptor blocking agents, 

95–96
beta-blockers, 72, 95–96, 142–143,  

157, 808
beta-human chorionic gonadotropin 

fallopian tube cancer, 892
beta-lactam antibiotics, 485
bias, 10

minimization, 11
patient, 10, 11
provider, 10, 11

biguanides, 246–247
bilateral hyperplasia. See idiopathic 

hyperaldosteronism
bilateral internal mammary artery  

(BIMA), 100
bile acid resins, 128
bile acid sequestrant, 248
biliary colic, 314, 316
biliary sludge, 315
biliary tract stones, 316
binge-eating disorder, 825, 826, 827
biofeedback, 28–29, 474
bioidentical hormones, 903
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internal structure, 428–429
kidney function, 430
kidney hormones, 431–432
lifestyle and dietary modification, 435
management considerations, 433–434
medication dosing, 441–443
medication safety, 440–441
MRPs, 440
pathophysiology, 429–430
RAS blockade, 438–440
urinalysis, 433
urine, 431

chronic lymphocytic leukemia (CLL), 533
chronic menorrhagia, 493
chronic myelogenous leukemia (CML), 533
chronic myelomonocytic leukemia 

(CMML), 533
chronic obstructive pulmonary disease 

(COPD), 35, 49, 491, 583, 995, 1024
anatomy, physiology, and pathology, 

995–996
community resources, 1003
diagnostic criteria, 997
diagnostic studies, 997–999
differential features, 996
epidemiology, 996–997
history and physical examination, 997
invasive treatment, 1001–1002
MRC breathlessness scale, 1000
normal and hyperinflated lung, 996
oxygen therapy, 1001
teaching and self-care, 1002–1003
treatment, outcomes, and management, 

999–1001
chronic occult infections, 535
chronic pain, 857
chronic pancreatitis, 403–404. See also 

acute pancreatitis
chronic ulcerative colitis, 358
chronic venous insufficiency, 174

anatomy, physiology, and pathology, 
174–175

diagnostic criteria, 175
diagnostic studies, 176
epidemiology, 175
history and physical examination, 

175–176
risk factors, 176
teaching and self-care, 177
treatment, outcomes, and management, 

176–177
cigarette smoking, 87
cilostazole, 167
Cimex leticularius, 227
cirrhosis of liver, 308. See also hepatitis

anatomy, physiology, and pathology, 308
classification and etiologies, 309
community resources, 312
diagnostic criteria, 308
disease course, 309
epidemiology, 308
history, 308–309
imaging, 310

history and physical examination, 881
recommendations, 884
treatment, outcomes, and management, 

883–884
Charcot’s triad, 317
chemokine receptor 5 (CCR5), 576
chemoreceptor trigger zone (CTZ), 730
chenodeoxycholic acid, 320
chest pain diagnosis, 90
child protective services (CPS), 856
chiropractic medicine, 30
Chlamydia trachomatis, 915
chlamydia, 915

anatomy, physiology, and pathology, 915
diagnostic studies, 916
epidemiology, 915
history and physical examination, 916
rescreening, 916
screening, 915–916
teaching and self-care, 916
treatment, outcomes, and  

management, 916
cholangitis, 314, 317, 320–321
cholecystectomy, 318
cholecystitis, 314
cholecystography, 318
cholecystostomy, 319
choledocholithiasis, 314, 317, 320
cholescintigraphy, 318
cholesterol, 117

LDL, 85
biosynthetic pathway for, 117
absorption inhibitor, 127–128

Cholesterol and Recurrent Events Trial 
(CARE), 123

cholesterol stones, 315
cholesterol-rich chylomicron remnant, 

118–119
chondromalacia patellae, 601
choriocarcinoma, 946
chronic autoimmune thyroiditis, 288
chronic cerebral ischemia, 795
chronic disease, anemia of, 495
chronic inflammation, anemia of, 495
chronic kidney disease (CKD), 426,  

457, 570
acid–base balance, 431
anatomy, 428
blood pressure management, 435–436
blood vessels, 429
classification, 427–428
community resources, 444
consideration in Geriatric CKD patient, 

443–444
CVD risk factor management, 434–435
diagnostic studies, 432–433
DKD, 436–437
DN, 437
dyslipidemia management, 435
epidemiology, 426
glomerular filtration, 430–431
glucose control, 438
hypertensive nephropathy, 434

calculated creatinine clearance (CrCl), 1026
camel back sign, 597
canagliflozin, 248
cancer

in GI system, 330
prevention, 395

cancer cachexia, 366
Candida albicans infection, 366
capsaicin, 775
carbamazepine, 776, 821
carbohydrate-deficient transferrin  

(CDT), 25
carcinoma, definition, 339
cardiac arrhythmias, 63, 65
cardiac complications, 100
cardiac electrical condition pathway, 63
cardiac energy generation, 84
cardiac function, 74
cardiac involvement, 552
cardiac output, 151
cardiorenal anemia syndrome, 491–492
cardiovascular disease (CVD), 426,  

569, 902
in CKD, 434

caregiver resources, 42–44
care-management techniques, 37
carotid endarterectomy (CEA), 796
carotid plaque, 796
carpal tunnel syndrome, 633
carvedil, 142
Carvedilol or Metoprolol European Trial 

(COMET), 96
casts, 433
catecholamine-secreting  

paragangliomas, 276
catechol-O-methyltransferase inhibitor 

(COMT inhibitor), 758, 760–761
catheter-directed thrombolytic therapy 

(CDT therapy), 1027
Centers for Disease Control and 

Prevention (CDC), 5, 20, 855, 436, 
796, 899

central nervous system (CNS), 211, 575, 
721, 838, 922

central-acting dopamine agonist, 248
centrally acting agents, 158
cerebral hemorrhage, 798
cerebral perfusion pressure, 422
cerebrospinal fluid (CSF), 589, 733, 833
cerebrovascular accident (CVA). See stroke
certified diabetes educator (CDE), 237
certolizumab pegol (CZP), 395
cervarix (GlaxoSmith Kline), 883
cervical intraepithelial neoplasia grade 3 

(CIN3), 881
cervix carcinoma. See also ovarian 

carcinoma; vaginal carcinoma; vulvar 
cancer

anatomy, physiology, and pathology, 880
diagnostic criteria, 881
diagnostic studies, 881–883
early disease, 880
epidemiology, 881
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complete blood count (CBC), 203, 417, 
641, 882

complex decongestive therapy (CDT), 182
complexed prostate-specific antigen 

(cPSA), 936
complicated UTIs, 479
compressive neuropathies, 634
computed tomography (CT), 318, 457

of Bosniak I II renal cyst, 459
computerized axial tomography scanning 

(CAT scanning), 552
computerized prescription order entry 

(CPOE), 443
conduction block. See regional anesthesia
cone biopsy, 882
Conference on Guidelines Standardization 

(COGS), 58
confidence interval (CI), 569
congestive heart failure (CHF), 49,  

541, 725
connective tissue disorders, 545

community resources, 562
RA, 554–557
Raynaud’s phenomenon, 559–562
SLE, 545–548
SS, 548–550
SSc, 550–554
vasculitis, 557–559

contact dermatitis, 212–213
contact dissolution therapy, 320
contemporary Western massage, 30
continuous renal replacement therapy 

(CRRT), 420
contrast nephropathy, 100
contrast-induced acute kidney injury 

(CI-AKI), 415
coordinating care of patients, 5
core needle biopsy, 872
corneal arcus, 91
coronary anatomy, 82
coronary angiography, 95
coronary arterial anatomy, 83
coronary artery bypass grafting (CABG), 

83, 100–101
indications for, 102
minimally invasive, 102
PCI vs., 101–102

coronary artery disease (CAD), 82, 192
arterial physiology, 82–83
atherogenesis process, 83
community resources, 109
coronary anatomy, 82
coronary angiography, 95
coronary blood flow, 84
COURAGE trial, 101
CT coronary angiogram, 94
diagnostic criteria, 89
ECG, 91
epidemiology, 84–89
exercise treadmill ECG, 91–93
HCR, 102
history, 89–90
minimally invasive CABG, 102

colony-forming units (CFU), 482
colorectal carcinoma, 355. See also 

esophageal cancer; gallbladder cancer; 
gastric cancer; liver cancer; pancreatic 
cancer

American Joint Committee on Cancer 
Staging, 359

anatomy, 355
diagnostic criteria, 358
diagnostic studies, 360
early disease, 356–357
epidemiology, 357–358
history and physical examination, 

358–360
late disease, 357
physiology and pathology, 355–356
screening guidelines, 362–364
survival rates, 360
treatment, outcomes, and management, 

360–361, 364–366
colposcopic examination, 882
columnar epithelium, 355
combination therapy, 158
Commission on Cancer (CoC), 877
common warts, 224
communicating veins, 174
community assessment

comparison of communities, 38, 40–41
inner-city community, 39–40
Medicaid, 45, 46
Medicare, 45, 46
needed resources change over time, 47
patient-centered care, 34–35
role in primary care, 36
rural community, 39–40
strategic use of resources, 34
using community resources, 41–45

community violence, 855–862
community-acquired bacterial pneumonia 

(CABP), 1007
community-acquired MRSA  

(CA-MRSA), 1007
community-acquired pneumonia (CAP), 

1007. See also acute bronchitis; lower-
respiratory-tract infections (LRTIs)

alternative diagnostic tools, 1008–1009
CURB-65 scoring system, 1008
diagnostic criteria, 1007–1008
diagnostic studies, 1008
epidemiological clues, 1009
epidemiology, 1007
etiology, 1007
history and physical examination, 1008
treatment, outcomes, and management, 

1009–1010
community-based needs, 36, 37
competence

professional, 5
re-visioning, 4–5

competent valves, 174
complementary health care approaches, 

28–31
Complera®, 575

laboratory tests, 309–310
live biopsy, 310
physical examination, 309
specific findings, 310–311
teaching and self-care, 312
treatment, 311–312

class I antiarrhythmics, 73
class III antiarrhythmics, 73
classical Hodgkin’s lymphoma (CHL), 520
claudication, 163
Clinical Outcomes Utilizing 

Revascularization and Aggressive 
Drug Evaluation trial (COURAGE 
trial), 101

clinical practice guidelines (CPGs), 56–57
Agree II Instrument, 59
applicability, 60–61
applying evidence to practice, 61–62
appraisal tools, 58–59
appraising, 58
clarity and presentation, 60
deviation from, 62
editorial independence, 61
elements, 57
PDSA cycle, 61
quality assessment domains, 59
resources, 57
rigor of development, 60
scope of practice, 59
searching for, 57–58
stakeholder involvement, 59–60

Clinical–Etiology–Anatomy–
Pathophysiology classification system 
(CEAP classification system), 175, 176

clinically significant drug–drug interactions 
(CSDDIs), 582

clonidine, 777
clopidogrel and Metoprolol in Myocardial 

Infarction Trial (COMMIT), 827
closed kinetic chain, 606
cluster headache, 744
clusters of differentiation (CD), 518
coagulation, 507

cascade, 508
coagulopathies, 507, 509

algorithm for evaluation, 513
anatomy, physiology, and pathology, 507
bleeding disorders, 507–510
diagnostic criteria, 512
diagnostic tests, 512–513
history and physical examination, 512
thrombotic disorders, 510–512
treatment, outcomes, and management, 

513–515
Cockcroft-Gault equation, 576
cognitive–behavioral therapy (CBT), 804, 

813, 822
coinfection, 382
cold nodules, 294
colesevelam (Welchol), 248
collagen vascular diseases (CV), 545
colloids, 419
colonic pseudo-obstruction, 304
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cyclosporine, 209
cyclosporine drops (Restasis), 550
cystoscopy, 465
cysts, kidney, 439
cytarabine, 541
cytogenetic studies, 536
cytokines, 518

D1 lymphadenectomy, 343
dabigatran, 75
Danazole, 970
darunavir, 575
dawn phenomenon, 249
D-dimer assay, 1023
de Quervain’s tenosynovitis, 633
decision theory, 19
decitabine, 540
decompensated heart failure, 145–146
deep brain stimulation (DBS), 761
deep vein thrombosis (DVT), 174–175, 

512, 1021
anatomy and physiology, 1021
diagnostic approach for patients, 1025
diagnostic studies, 1023–1024
medical therapy, 1025–1027
pathology, 1021–1022
prophylaxis for, 1029
teaching and self-care, 1029–1030
thrombectomy for, 1027
Wells’s criteria, 1023

degenerative disorders, 658
deglycyrrhizinated licorice (DGL). See 

licorice
delirium, 713, 718. See also dementia

anatomy, physiology, and pathology, 718
diagnostic criteria, 718
diagnostic studies, 719
epidemiology, 718
etiologies, 719
history and physical examination, 718
teaching and self-care, 720
treatment, outcomes, and management, 

719–720
Delirium, Infection, Atrophic urethritis 

and vaginitis, Pharmaceuticals, 
Psychiatric disorders, Excessive urine 
output, Restricted mobility, and Stool 
impaction (DIAPPERS), 470

delta hepatitis. See hepatitis D virus (HDV)
dementia, 856, 713. See also delirium

anatomy, physiology, and pathology, 713
clinical features, 716
cortical, 713
diagnostic criteria for, 715
diagnostic studies, 717
with Lewy bodies, 715
mixed, 714–715
neurologic findings, 716
in Parkinson’s disease patients, 714
physical and laboratory studies, 

715–718
processes by site of involvement, 714
subcortical, 714

nutritional therapies, 394–395
obstruction treatment in, 306
pathology, 389
psychological aspects, 395
radiography, 391–392
surgery, 395–396
symptomatic therapies, 394

Crossing the Quality Chasm, 1
cross-leg test, 610
crystalloids, 419
crystals, 433
cubital tunnel syndrome, 634
Cullen’s sign, 401
cultural assessment. See also primary care

culture, geography, education, and 
economic class, 15

demographics of education and 
economic class, 15

essential questions, 15–16
using value orientation data in, 14–15
verbal and nonverbal communication, 

14–15
cultural competence, 13–14
Cumulative Index of Nursing and Allied 

Health Literature (CINAHL), 57
cumulative trauma disorder (CTD), 618

anatomy, physiology, and pathology, 618
awkward posture elimination, 628
community resources, 635
diagnostic criteria, 623–624
diagnostic studies, 625–627
epidemiology, 623
health promotion and specific 

protection, 627–628
history and physical examination, 

624–625
maintaining nonrisk positions, 628
medications, 629–630
nonphysiological perspective, 623
physiological perspective, 618–622
referral points and clinical warnings, 

631–633
rehabilitation, 634–635
safe positioning for keyboard users, 629
secondary prevention, 629
standard sensory testing, 626
teaching and self-care, 630
treatment, outcomes, and  

management, 627
CURB-65 scoring system, 1008
Cushing’s syndrome, 270

diagnostic studies, 271–272
epidemiology, 270
history and physical examination, 

270–271
imaging studies, 272
laboratory findings, 272

cutaneous involvement, 552
cyber bullying, 26–27
cyclophosphamide, 541
cyclophosphamide, doxorubicin, 

vincristine, and prednisone  
(CHOP), 527

coronary artery disease (CAD) (cont.)
myocardial ischemia, 84
nonpharmacological interventions, 

98–102
pharmacological interventions, 95–98
pharmacological stress tests, 94
physical examination, 90–91
plaque stability, 84
radionuclide studies, 93–94
risk factors, 84–89
stress echocardiography, 93
SYNTAX trial, 101–102
thrombosis, 84
treatment options, outcomes, and 

management, 95
coronary blood flow, 84
coronary heart disease (CHD), 116, 130, 

897, 899. See also dyslipidemia
risk classification, 117
risks factors, 117, 902
treatment, outcomes, and  

management, 901
coronary revascularization, 98
cortical dementia, 713
corticosteroids, 393–394, 548, 694, 706
corticotrophin-releasing hormone  

(CRH), 813
corticotropin, 266
corticotropin-releasing hormone  

(CRH), 276
cost factors, 19–20
craniosacral therapy, 30–31
Crataegus. See hawthorn
C-reactive protein (CRP), 549
creatine kinase MB test (CK-MB test), 89
creatine phosphokinase (CPK), 126–127
creatinine, 432, 441
creatinine clearance (CrCL), 443
creatinine kinase (CK), 645
creatinine ratio, 451
crepitus, 594
crescendo TIAs, 795
cretinism, 289
Creutzfeldt–Jakob disease, 715, 734
Crohn’s disease (CD), 358, 388

5-ASA, 393
anatomy, physiology, and pathology, 

388–389
antibiotics, 393
biological therapies, 394
cancer prevention, 395
clinical features differentiation, 390
corticosteroids, 393–394
diagnostic criteria, 390
endoscopy, 392
epidemiology, 389–390
fertility, pregnancy, and breastfeeding, 

395
history and physical examination, 

390–391
immunomodulatory therapy, 394
laboratory tests, 391
new therapies, 394
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diffuse type of gastric carcinoma, 339
digital rectal reexamination (DRE), 934
digoxin, 143
dihydroepiandrosterone (DHEA), 266
dihydropyridines, 97
dihydrotestosterone (DHT), 934
3,4-dihydroxy-phenylalanine. See levodopa 

(l-dopa)
dilatation and curettage (D&C), 889, 970
dipeptidyl peptidase-4 inhibitors (DPP4 

inhibitors), 247–248
direct antiglobulin test (DAT), 498
direct renin inhibition (DRI), 438
direct vasodilators, 158
disc disease, degenerative, 650, 654–655
disc herniation, 656
disease-modifying agents, 707
disease-modifying therapy (DMT), 725
dissection, 169
disseminated gonococcal infection  

(DGI), 918
disseminated intravascular coagulation 

(DIC), 509, 514
distal symmetrical polyneuropathy, 260
diuretic therapy, 420
diuretics, 141, 142, 155
Dix–Hallpike test, 732
dizziness, 730

anatomy, physiology, and pathology, 730
community resources, 738
FDA-approved antivertiginous  

agents, 736
history and physical examination, 

730–732
multisensory, 733
non-FDA-approved antivertiginous 

agents, 737
pharmacotherapy, 736–738
teaching and self-care, 738
vestibular rehabilitation, 738

do not resuscitate order (DNR order), 53
dobutamine, 94
docosahexaenoic acid (DHA), 130
dopamine agonists, 758, 760
dopamine, 420
dorsal interphalangeal joint (DIP joint), 551
dorsiflexion splints, 694
doxycycline, 203
dronedarone, 74
Drug Awareness and Resistance Education 

(D.A.R.E.), 27
drug misuse, 846
drug-eluting stents (DESs), 99
drug-induced ataxias, 735
drug-induced parkinsonism, 756
drug-induced thrombocytopenia, 510
drug-resistant S. pneumoniae (DRSP), 

1009, 1010
dual psychiatric diagnoses, 852
dual-energy x-ray absorptiometry  

(DXA), 679, 680
duloxetine, 775
duplex scanning, 797

desmopressin, 421, 513
dexamethasone-suppressible 

hyperaldosteronism, 274
dextromethorphan, 1007
DHEA-sulfat (DHEA-S), 266
Diabetes Control and Complications Trial 

(DCCT), 236, 452
diabetes mellitus, 86, 233, 436, 766

activity and exercise, 239
anatomy, physiology, and pathology, 

233–234
antihyperglycemic medications for, 

248–249
community resources, 263–264
diagnostic criteria, 234–235
diagnostic studies, 235, 236
epidemiology, 234
GHB testing, 237, 238
goals of diabetes management, 237
history and physical examination,  

235, 236
laboratory evaluation at suspicion or 

diagnosis, 236
lifestyle assessment and intervention, 237
meal planning, 238
metabolic requirements, medications, 

and exercise management, 246
monitoring kidney function in, 260
myths in diabetic meal planning,  

238, 239
problems associated with insulin 

therapy, 249, 254
sick-day guidelines for patients, 254, 255
skin changes, 263
susceptibility to infection, 263
vascular changes, 234

diabetic cachexia. See sudden weight loss
diabetic ketoacidosis (DKA), 240, 254
diabetic kidney disease (DKD), 436, 452

likelihood of DKD-based presence, 437
diabetic mononeuropathy. See focal 

diabetic neuropathy
diabetic nephropathy (DN), 437
diabetic neuropathy, 260–261
diabetic PN, 766, 767
diabetic retinopathy, 437
Diagnostic and Statistical Manual of 

Mental Disorders, 4th edition  
(DSM-4), 801

Diagnostic and Statistical Manual of 
Mental Disorders, 5th Edition  
(DSM-5), 801, 832

diagonal earlobe crease, 91
diastolic blood pressure (DBP), 151
diastolic heart failure. See heart failure 

with preserved ejection fraction 
(HFpEF)

diet, 125, 130, 361, 390
dietary Approach to Stop Heart attack trial 

(DASH trial), 435
dietary sodium restriction, 147
dietary therapy, 130–131
diffuse large B-cell lymphoma (DLBCL), 521

treatment, outcomes, and  
management, 717

dementia of Alzheimer’s type (DAT), 713
demyelinating disease, 725
Dennie–Morgan fold, 214
denosumab, 684
depression, 744, 825, 858
depressive disorders, 812. See also anxiety 

disorder
anatomy, physiology, and pathology, 812
antidepressant therapy, 819
biological rhythm changes, 813
CBT and IPSRT, 822
community resources, 823–824
concerns in treating veterans, 823
concerns with older adults, 822–823
diagnostic criteria, 814
ECT for, 822
epidemiology, 814
genetics, 812–813
history, physical examination, and 

diagnostic studies, 817, 819
MAOIs, 820–821
medical conditions, 815
medications, 815
mental status assessment, 818
neurobiologic changes, 813
nutritional considerations, 823
phototherapy, 822
physical illness and, 813–814
psychological theories, 814
related to medical conditions and 

medications, 816–817
SNRI medications, 820
SSRI medications, 820
St. John’s wort, 822
TCAs, 820–821
teaching and self-care, 823
types, 815–816

dermat omyositis (DM), 644, 645
dermatologic conditions. See also viral 

infections
anatomy, physiology, and pathology, 195
acne, 199–204
AD, 213–215
community resources, 231
contact dermatitis, 212–213
dermatophyte infections, 215–216
diagnostic criteria, 196
diagnostic studies, 196, 199
history and physical examination, 196
malignant melanoma, 227
pityriasis rosea, 210–211
prophylactic measures, 218
psoriasis, 204–210
seborrheic dermatitis, 211–212
skin cancer, 225–230
teaching and self-care, 229–230
tinea infections, 216–219
tinea versicolor, 218–219

dermatophyte infections, 215–216
dermis, 195
desatinib, 540
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erythrodermic psoriasis, 205
erythromycin, 203
erythroplasia of Quyerat, 954
erythropoietin (EPO), 536
Escherichia coli, 479
esophageal cancer, 330. See also  

colorectal carcinoma; gastric cancer; 
gallbladder cancer; liver cancer; 
pancreatic cancer

American Joint Committee on Cancer 
Staging, 334–335

anatomy, physiology, and pathology, 330
chemotherapy, 337
diagnostic criteria, 332–333
diagnostic studies, 333, 335–337
epidemiology, 331–332
etiology and risk factors, 332
history and physical examination, 333
multimodal therapy, 337–338
nonoperative options, 338
operative management, 337
pathology, 330–331
radiation therapy, 337
recommendations for workup, 336
signs and symptoms, 335

esophagogastroduodenoscopy (EGD),  
342, 407, 494

essential oils, 31
essential thrombocytosis (ET), 533, 537
ester eicosapentaenoic acid (EPA), 130
estimated glomerular filtration rate 

(eGFR), 426
estrogen replacement therapy (ERT),  

680, 683
etanercept (Enbrel), 209
ethyl chloride, 702
etravirine, 575
evidence-based health screening, 18–20

cost factors, 19–20
decision theory, 19
NNT, 20
reliability, 19
sensitivity, 19
specificity, 19

evidence-based medicine (EBM), 56
evidence-based practice (EBP), 18, 56
excessive lateral pressure syndrome (ELPS), 

598, 601
excisional biopsy, 873
expedited partner therapy (EPT), 909

anatomy, physiology, and pathology, 
909, 913

epidemiology, 913
screening, 913
teaching and self-care, 913, 915

expertise of interprofessional team, 38
extended-release (ER), 128, 807
extended-spectrum beta-lactamase  

(ESBL), 485
extracorporeal membrane oxygenation 

(ECMO), 106
Extracorporeal Shock-Wave Therapy 

(ESWT), 695

eczema, 175
edema, 175, 450, 453
education, 15

demographics of, 15
ehrlichiosis, 228–229
ejection fraction (EF), 134
elder abuse, 858
electrical impulses, 63
electrocardiogram (ECG), 63, 64, 70, 86, 91
electroconvulsive therapy (ECT), 813
electrolyte disturbances, 421–423
electronic health record (EHR), 22, 26
electronic medical administration records 

(eMAR), 443
electrophysiologic testing (EP testing), 70
elvitegravir, 575–576
emergency preparedness, 27–28
emosiderin deposition, 175
emotional abuse, 858
emphysematous cholecystitis, 317
encephalitis, 745, 783
encephaloma-lacia. See brain softening
end-diastolic volume (EDV), 134–135
endocervical curettage (ECC), 882
endocrine origin, anemia of, 495
endoluminal radiation therapy, 337
endometrial biopsy, 889
endometrial carcinoma, 888–890
endoscopic polypectomy, 361
endoscopic retrograde 

cholangiopancreatography (ERCP), 
317, 318, 347

endoscopic ultrasound (EUS), 317, 336, 342
endothelial injury, 83
endovenous laser ablation therapy  

(EVLT), 179
end-stage renal disease (ESRD), 426, 447
engineering, exposure reduction, 

education, exercise and enforcement 
(Five “E’s”), 628

enterically transmitted non-a, non-b 
hepatitis. See hepatitis E virus  
(HEV virus)

enterobacteriaceae, 481
environmental factors, for falls, 21
eosinophilic granulomatosis with 

polyaniitis (EGPA), 558
epidermal growth factor receptor 

inhibitors (EGFR inhibitors), 337
epidermis, 195
epididymitis, 919
epirubicin, cisplatin, fluorouracil (ECF), 343
epirubicin, oxaliplatin, and capecitabine 

(EOX), 343
Eplerenone Post-Acute Myocardial 

Infarction Heart Failure Efficacy and 
Survival study (EPHESUS study), 
105–106

erythema migrans (EM), 228, 586
erythrocyte sedimentation rate (ESR), 549, 

641, 760
erythrocyte stimulating agents (ESAs), 493, 

503–504, 543

dysarthria, 797
dysfunctional uterine bleeding (DUB),  

960, 968
treatments, 969–970

dyslipidemia, 257
angiographic regression trials, 125
apolipoproteins, 117, 118
bile acid resins, 128
cholesterol absorption inhibitor, 

127–128
chylomicrons, 118–119
community resources, 131
diagnostic criteria, 121
diagnostic studies, 122
dietary therapy, 130, 131
etiology, 120, 121
fibric acid derivatives, 129–130
HDLs, 120
history and physical examination, 

121–122
HMG CoA reductase inhibitors, 

125–127
hyperlipidemia in women, 130
LDL-C, 120
LDLs, 119
lifestyle modifications, 130–131
lipid metabolism, 117
lipoproteins, 117
niacin, 128–129
omega-3 fatty acids, 130
pathophysiology, 117
pharmacotherapy, 125
primary prevention, 123
rationale for therapy, 120
secondary prevention, 123
treatment options, outcomes and 

management, 122
VLDL, 119

dysphagia, 336
dyspnea, 51

early invasive cancers, 883
early-stage disease, 892
eating disorders, 825

anatomy and physiology, 825
binge-eating disorder, 827
community resources, 830
diagnostic criteria, 826, 827
diagnostic studies, 828
epidemiology, 826
history and physical examination, 

827–828
psychopathology, 825–826
teaching and self-care, 830
treatment, outcomes, and management, 

828–830
ECG-gated myocardial perfusion  

SPECT, 93
echocardiography, 70
economic class, 15

demographics of, 15
ectopic pregnancy, 965
Eczema herpeticum, 219



Index      1049

epidemiology, 315–316
gallstone formation, 315
history and physical examination, 

316–317
nonsurgical treatments, 319–320
special considerations, 321
surgical therapy, 319
teaching and self-care, 321
treatment, outcomes, and  

management, 318–319
types, 316

gallbladder cancer, 343–344. See also 
colorectal carcinoma; esophageal 
cancer; gastric cancer; liver cancer; 
pancreatic cancer

American Joint Committee on Cancer 
Staging, 346

anatomy, physiology, and pathology, 344
diagnostic criteria, 345
diagnostic studies, 346–347
epidemiology, 344–345
history and physical examination, 335
risk factors for, 345
survival rates by TNM classification, 345
treatment, outcomes, and management, 

347–348
gallstones, 314
gamma colony stimulating factor  

(G-CSF), 1006
gamma glutamyltransferase (GGT), 19
gamma-aminobutyric acid (GABA), 717, 

754, 813, 832
gamma-glutamyl transpeptidase, 309, 310, 

346, 384
gang violence, 857
gardasil (Merck), 883
gastric cancer, 338, 339. See also 

colorectal carcinoma; esophageal 
cancer; gallbladder cancer; liver 
cancer; pancreatic cancer

American Joint Committee on Cancer 
Staging, 341

anatomy, physiology, and  
pathology, 339

diagnostic criteria, 340, 341
diagnostic studies, 342
epidemiology, 340
history and physical examination, 

341–342
noncarcinoma gastric malignancies, 

339–340
treatment, outcomes, and management, 

342–343
gastric leiomyosarcomas, 340
gastroenterologic cancers

colorectal carcinoma, 355–366
community resources, 367–368
esophageal cancer, 330–338
gallbladder cancer, 343–348
gastric cancer, 338–343
pancreatic cancer, 351–355
primary liver cancer, 348–351
teaching and self-care, 366–367

fluorescence in situ hybridization  
(FISH), 536

fluoroquinolone antibiotics, 485
fluorouracil (5-FU), 343
focal diabetic neuropathy, 260
focal nodular hyperplasia (FNH), 348
focal segmental glomerulosclerosis  

(FSGS), 447–448
folate replacement, 501
follicle-stimulating hormone (FSH),  

897, 961
follicular epithelium, 200
follicular plugging, 200
follicular thyroid cancer, 294
fondaparinux (Arixtra®), 1026
fontaine staging system, 165
Food and Drug Administration (FDA), 

126, 487, 566, 684, 725, 942
-approved antivertiginous agents, 736

foot, 671
Foot and Ankle Mobility Measure 

(FAAM), 611
foot care, 262, 263
foot elevation, 177
forced vital capacity (FVC), 998
forensic evidence collection techniques, 909
fosfomycin tromethamine (Manurol), 

483–484
fractional excretion of sodium (FENa), 417
fractional excretion of urea (FEU), 417
fractional flow reserve (FFR), 99
fracture-risk algorithm (FRAX®), 680
fragility fractures, 679
Framingham Risk Scale (FRS), 121–122
Frank’s sign, 90
Frank–Starling mechanism, 135
frequency–volume log, 941
Friedreich’s ataxia, 733
frostbite, 172

anatomy, physiology, and pathology, 172
diagnostic criteria, 172
diagnostic studies, 173
epidemiology, 172
history and physical examination, 

172–173
teaching and self-care, 174
treatment, outcomes, and  

management, 173
functional iron deficiency, 501
functional orthotics, 694
functional unit, 650
fusiform aneurysms, 169

gabapentin, 776, 790
Gaenslen’s test, 658
gallbladder, 314

anatomy, physiology, and pathology, 
314–315

cholangitis, 320–321
choledocholithiasis, 320
community resources, 321
diagnostic criteria, 316
diagnostic studies, 317–318

extramedullary hematopoietic tissue  
(EMH tissue), 534

extrapyramidal symptoms (EPS), 734
ezetimibe, 127

facet syndrome, 657
facial numbness, 724
Factor V Leiden (FVL), 511
falls, risk factors for, 21
false aneurysm. See pseudo-aneurysm
famciclovir (Famvir), 220
familial hypocalciuric hypocalcemia, 296
family

emerging structures, 10
healthy functioning, 11
value orientation, 11

family-centered practice, 12
family–culture relationship, 10
Fanconi’s anemia (FA), 495–496
Fat Pad syndrome. See Hoffa’s disease
fatigue, 638
fecal immunochemical testing (FIT), 359
fecal occult blood testing (FOBT), 359
Federal Emergency Management  

Agency, 27
feeding tubes, 52
fenofibrate, 129
fertility, 395
fibrates, 129
fibric acid derivatives, 129–130
fibrin clot formation, 507
fibrinolysis, 507
fibromuscular dysplasia, 796
fibromyalgia (FM), 638. See also idiopathic 

inflammatory myopathies (IIMs); 
myasthenia gravis (MG)

anatomy, physiology, and pathology, 640
community resources, 642
diagnostic criteria, 640–641
diagnostic studies, 641
epidemiology, 640
history and physical examination, 641
teaching and self-care, 642
treatment, outcomes, and management, 

641–642, 643
fine needle aspiration (FNA), 872, 989
fingolimod (Gilenya), 725
Finkelstein’s test, 626
First International Study of Infarct Survival 

(ISIS-1), 827
first-degree heart block, 64
fish oils. See omega-3 unsaturated fatty 

acids
FK506-binding protein (FKBP), 463
flat warts, 224
Flaviviridae-like virus, 384
flaxseed, 901
flow cytometry, 536
fluconazole, 218
fludarabine, 527–528
fludeoxyglucose-positron emission 

tomography (FDG-PET), 278
fluid hydration, 419
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nutritional considerations, 745
occupational considerations, 745
occupational hazards, 747
occupational risk factors, 746
pathophysiological mechanisms, 

740–741
prevention, 747
primary headache syndromes, 743–744
prophylactic therapy, 750
referral points and clinical warnings, 749
secondary headache syndromes, 

744–745
teaching and self-care, 750–751

health care. See also primary care
constituents, 1–2
interactions with patients, 4
models of, 2
redelivery, 1, 3
redesign, 1–2

health care decisions, 22–23
health care providers, 27
health education. See also health care

learning style assessment for, 6
necessities for, 6

health indicators, 34
Health Insurance Portability and 

Accountability Act (HIPAA), 12, 26
health professions education, 2
health promotion and disease  

prevention, 17
adult immunizations, 22–23
complementary health care  

approaches, 28–31
growth and aging, 21–22
high-risk behavior, 23–26
injury prevention, 26–28
in patient-centered care, 17–18
screening, 20–21
strategies useful in changing health 

behaviors, 18
Healthy People 2020 (HP2020), 17, 23
heart, 63

cardiac electrical condition pathway, 
63–64

functional anatomy of, 134
Heart and Estrogen/Progestin Replacement 

Study (HERS), 901
heart block, 68

nonpharmacological intervention, 79
heart disease, 87
heart failure (HF), 134, 434

ACCF/ AHA stages, 139–141, 145
cardiac physiology, 134–135
classification, 139
community resources, 148
decompensated, 145–146
device therapies, 144–145
diagnostic criteria, 137–138
diagnostic studies, 139, 140
drug therapies, 144
epidemiology, 137
etiologies, 135
general management, 147

RPGN, 449
secondary, 452
treatment, outcomes, and  

management, 451
glomerular filtration, 430–431
glomerular filtration rate (GFR), 413, 426, 

430, 432, 483, 575–576
glomerulus, 429
glucagon-like peptide-1 (GLP1), 247, 248
glucose intolerance, 129
glucose toxicity, 240
glucose-6-phosphate dehydrogenase 

deficiency (G6PD deficiency), 497–498
glycohemoglobin testing (GHB testing), 

237, 238
glycosylation, 237
“go-kit,” 28
goiter, 279
golfer’s elbow. See medial epicondylitis
gonadotropin-releasing hormone  

(GnRH), 961
gonorrhea, 917–918
gram-negative rods, 481
granulomatosis with polyangiitis  

(GPA), 558
granulomatous colitis, 388
granulomatous diseases, 296
grasshopper eyes, 597
Great imitator. See syphilis
Grey-Turner sign, 401
Guide to Clinical and Preventive Services, 

17, 18
gun use, in American society, 860
guttate psoriasis, 205
gynecologic cancers, 880

cervix carcinoma, 880–884
community resources, 894
endometrial carcinoma, 888–890
GTD, 892–893
ovarian carcinoma, 890–892
teaching and self-care, 893–894
vaginal carcinoma, 885–886
vulvar cancer, 886–888

H2 receptor agonists (H2RAs), 325, 326
H2-receptor antagonists (H2RAs), 575
Haemophilus influenza, 1007
hand, osteoarthritis, 670
Hashimoto’s thyroiditis. See 

hypothyroidism
hazard ratio (HR), 569
head trauma, 783
headache, 740

abortive therapy, 747–750
age and gender considerations, 745
anatomic sources, 740
classification, 742
community resources, 751
diagnostic criteria, 742
diagnostic studies, 746–747
epidemiology, 741–742
history and physical examination, 

742–743

gastroesophageal reflux disease  
(GERD), 323

anatomy, physiology, and pathology, 323
community resources, 328
complications, 327–328
diagnostic criteria, 324
diagnostic studies, 324–325
epidemiology, 324
hiatal hernias, 323
histological changes, 323–324
history and physical examination, 324
medication therapy, 325–327
surgical treatment, 327
teaching and self-care, 328
treatment options, 325–327
treatment regimens, 327

gastrointestinal bleeding, 407, 673
gastrointestinal distress, 51
gastrointestinal involvement, 552
gastrointestinal system, 330
gastrointestinal tract anatomy, 331
gastroparesis, 261
gated SPECT. See ECG-gated myocardial 

perfusion SPECT
gemcitabine and cisplatin (GC), 465
gemfibrozil, 129
gender

consideration in aortic stenosis  
patients, 192

generalized anxiety disorder (GAD), 801, 
806–807

genital warts, 920–921
genital-outflow tract disorders, 970
genu valgum, 595
geography, and personal development, 15
germcell tumors, 946
gestational trophoblastic disease (GTD), 

892–893. See also cervix carcinoma
giant cell arteritis (GCA), 171–172, 557
glial-cell-line-derived neurotrophic factor 

(GDNF), 761
glinides. See short-acting insulin 

secretagogues
glitazones. See thiazolidinediones (TZDs)
Global Initiative for Chronic Obstructive 

Pulmonary Disease (GOLD), 995
globus pallidus interna (GPi), 754
glomerular disease, 446

amyloidosis, 448–449
anatomy, physiology, and pathology, 446
characteristic patterns of urinary 

sediment and causes, 450
community resources, 454
diagnostic criteria, 449–450
diagnostic studies, 450–451
FSGS, 447–448
history and physical examination, 450
lupus nephritis, 449
management of clinical manifestations, 

452–454
membranous nephropathy, 447
postinfectious glomerulonephritis, 449
primary, 451–452
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smoking, 23
STIs, 26

hip, osteoarthritis, 671
flexor stretching, 654
fractures, 678

hip injuries, 612. See also ankle injuries
anatomy, physiology, and pathology, 612
causes of pain, 613
community resources, 615
diagnostic criteria, 613
diagnostic studies, 614
epidemiology, 612
history and physical examination, 613
imaging and laboratory tests, 615
maneuvers, 614
muscles, 612
teaching and self-care, 614
treatment, outcomes, and  

management, 614
HLA-B* 5701 test, 567
Hodgkin’s lymphoma (HL), 517. See also 

non-Hodgkin’s lymphoma (NHL)
anatomy, physiology, and pathology, 

517, 519
characteristics, 525
epidemiology, 519–520
history and physical examination, 524
treatment, 526–527

Hodgkin’s Reed–Sternberg cells (HRS 
cells), 520

Hoffa’s disease, 604
holmium laser ablation of prostate 

(HoLAP), 940
holmium laser enucleation of prostate 

(HoLEP), 940
holmium laser resection of prostate 

(HoLRP), 940
holter monitoring, 70
home glucose monitoring, 240
homeopathic medicine, 29–30
homeopathy, 30
homocysteinurea, 89
homozygous (SS), 497
hormone replacement therapy (HRT), 901

side effects, 903
hormone therapy for acne, 203
hospice, 53, 54
hot nodules, 294
human choriogonadotropin (hcG), 948
human chorionic gonadotropin (HCG), 892
human epidermal growth factor 2  

(HER 2), 889
human granulocytic anaplasmosis  

(HGA), 229
human immunodeficiency virus (HIV), 

565, 915. See also acquired 
immunodeficiency syndrome (AIDS)

acute HIV infection, 567, 569
-associated nephropathy (HIVAN), 569
comorbid conditions, 582–583
drug–drug interactions, 582
encephalopathy, 714
epidemiology, 565

epidemiology, 376
history and physical examination, 

376–377
prophylaxis, 378–379
treatment, outcomes, and  

management, 378
hepatitis B virus (HBV), 376, 379–380, 

580, 921–922
hepatitis C virus (HCV), 376

anatomy and physiology, 381
diagnostic criteria, 381
diagnostic studies, 381–382
epidemiology, 381
history and physical examination, 381
prophylaxis, 382
treatment, outcomes, and  

management, 382
hepatitis D virus (HDV), 376, 382–383
hepatitis E virus (HEV), 376, 383–384
hepatitis G virus (HGV), 376, 384
hepatobiliary tract anatomy, 344
hepatocellular carcinoma (HCC), 348, 349
hepatotoxicity, 129
hepatotropic viruses, 376
HER2 Neu positive tumors, 875
herbal products, 30
hereditary bleeding disorders, 507
hereditary diffuse gastric cancer  

(HDGC), 341
hereditary elliptocytosis (HE), 497
hereditary spherocytosis, 497
hernias, 303
herniated lumbar intervertebral disc, 655
herpes simplex virus (HSV), 219–220,  

908, 924
anatomy, physiology, and pathology, 924
diagnostic studies, 925
epidemiology, 924
history and physical examination, 925
teaching and self-care, 925–926
treatment, outcomes, and  

management, 925
herpes zoster virus, 220–221
heterozygous, 497
hiatal hernias, 323
hidden disease. See sarcoidosis
high-altitude living, 491
high-density lipoproteins (HDLs), 120

cholesterol, 85, 234
high-grade squamous intraepithelial lesions 

(H3SIL), 882
high-impact exercise, 685
highly active anti-retroviral therapy 

(HAART), 528
high-performance liquid chromatography 

(HPLC), 277
high-power field (HPF), 456
high-resolution ultrasonography  

(HRUS), 346
high-risk behavior, 23

abuse of legalized medications, 25–26
illicit or recreational drugs, 25–26
problem drinking, 23–25

hemodynamic compensatory 
mechanisms, 135

hemodynamic profiles, 145
hemodynamics, 134–135
history and physical examination, 

138–139
management, 139
medications, 138
neurohormonal compensatory 

mechanisms, 135–137
pathophysiology, 135, 136
with preserved ejection fraction, 145, 148
pharmacotherapy, 141–144
with reduced ejection fraction, 147–148
right, 145
self-care, 147
teaching, 146

heart failure with preserved ejection 
fraction (HFpEF), 137

heart failure with reduced ejection fraction 
(HFrEF), 137

ACCF/ AHA stages, 139–141, 145
heat-alcohol-running-massage  

(HARM), 611
Heberden’s nodes, 670
heel pain, 688
heel spur. See plantar fasciitis
Helicobacter pylori, 339, 406

treatment options for, 410
hematocrit (Hct), 491
hematopoietic stem cells (HSCs), 533
hematuria, 456
heme iron, 492
hemochromatosis, 310

treatment for, 311
hemodynamic compensatory  

mechanisms, 135
hemodynamics, heart failure, 134–135
hemoglobin (Hgb), 491
hemoglobin A, 497
hemoglobin A1c (HbA1c), 86
hemoglobin electrophoresis, 497
hemoglobin F, 497
hemoglobin S, 497
hemolysis, 497
hemophilia, 508, 513–514
hemorrhagic stroke, 795, 796

acute management, 798
heparin-induced thrombocytopenia,  

510, 1026
hepatic arteriography, 350
hepatic cholesterol, 117
hepatitis, 376. See also cirrhosis of liver

community resources, 385–386
diagnosis of acute hepatitis infection, 378
signs and symptoms, 378
teaching and self-care, 385
types, 376, 377

hepatitis A vaccine, 580
hepatitis A virus (HAV), 376

anatomy, physiology, and pathology, 376
diagnostic criteria, 376
diagnostic studies, 377–378
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hypochromic cells, 493
hypoestrogenism, 899
hypofunctioning nodules. See cold nodules
hypoglycemia, 246, 254–255. See also type 

1 diabetes mellitus (T1DM)
clinical advice, 256
clinical alert, 255–256
management of diabetic complications, 

256
office management, 256, 257
severe or frequent, 255
signs and symptoms, clinical 

possibilities, and management, 255
visit frequency, 258

hypomania, 816
hypoperfusion, 794
hyporeninemic hypoaldosteronism, 275
hypothalamic–pituitary–adrenal axis (HPA 

axis), 266, 813
hypothyroidism, 279, 287

causes, 288–289
cervical radiation or surgery, 288
chronic autoimmune thyroiditis, 288
epidemiology, 288
laboratory tests and, 289–290
pathology, 288
postpartum thyroiditis, 288
secondary hypothyroidism, 289
symptoms and signs, 290

hysterical gait, 736

ibuprofen, 173
ideal body weight (IBW), 443
idiopathic hyperaldosteronism, 274
idiopathic inflammatory myopathies 

(IIMs), 638. See also fibromyalgia 
(FM); myasthenia gravis (MG)

anatomy, physiology, and pathology, 
642, 644

community resources, 646
diagnostic criteria, 644
diagnostic studies, 645
epidemiology, 644
history and physical examination, 

644–645
teaching and self-care, 645–646
treatment, outcomes, and  

management, 645
iliotibial band (ITB), 593

ITB friction syndrome, 604
imatinib, 540
immediate reconstruction, 875
imminent harm, 860
immobilization, 695
immune thrombocytopenic purpura (ITP), 

509–510
immune-mediated hemolysis, 498
immunofluorescence assay (IFA), 567
immunofluorescence microscopy, 545
immunoglobulin E (IgE), 973
immunohistochemical staining (HIS), 536
immunomodulators, 394, 979
impaired globin synthesis, 496–497

hyperosmolar hyperglycemic state  
(HHS), 254

hyperphosphatemia, 421
hypersensitivity vasculitis, 558
hypersomnolence disorder, 834
hypertension, 86, 145, 151, 257, 259, 450, 

453. See also blood pressure
abnormal neural mechanisms, 151–152
anatomy, 151
antihypertensive agents, 155–157
blood pressure management target, 

154–155
community resources, 161
diagnostic criteria, 153
diagnostic studies, 153–154
disturbances, 152
epidemiology, 152–153
history and physical examination, 153
malfunction of humoral mechanism, 152
medication regimen, 155, 157–158
pathophysiology, 151
peripheral autoregulation, 152
pharmacotherapy initiation, 159–161
physiology, 151
primary prevention, 154
secondary prevention, 154
teaching and self-care, 161
treatment approach for, 160
treatment considerations, 158–159

Hypertension in Very Elderly Trial 
(HYVET), 158

hypertensive nephropathy, 434
hyperthyroidism, 279

anatomy, physiology, and pathology, 
279–280

causes, 281
diagnostic studies, 282–283
drug therapy, 284–285
epidemiology, 280
Grave’s disease, 280–281
history and physical examination, 281–282
laboratory values, 283
radioiodine ablation, 285
subacute thyroiditis, 282, 286
surgical ablation, 285–286
symptoms and signs, 281
teaching and self-care, 286
toxic multinodular goiter, 282, 286
treatment, outcomes, and management, 

283–284
hypertriglyceridemia, 403
hypoalbuminemia, 454
hypoaldosteronism, 275–276
hypocalcemia, 298–299, 421

causes, 298
community resources, 299–300
diagnostic studies, 298
epidemiology, 298
history and physical examination, 298
hypoparathyroidism effects, 298
teaching and self-care, 298–299
treatment, outcomes, and  

management, 298

human immunodeficiency virus (HIV) 
(cont.)

HIV Prevention Trials Network 
(HPTN), 569

initial visit, 568
life cycle and targets, 566
patient history, 567
peripheral neuropathy, 767
physiology and pathology, 565–566
PrEP, 581–582
resources for PCP, 583–584
special populations, 583
testing and initial history, 566–567
treatment initiation, 569–570
vaccinations, 580–581

human leukocyte antigen (HLA), 554
human monocytic ehrlichiosis (HME), 229
human papilloma virus (HPV), 880, 882, 

908, 919, 932
anatomy, physiology, and pathology, 919
diagnostic studies, 920
epidemiology, 919
history and physical examination, 920
infections, 580
screening, 919
teaching and self-care, 921
treatment, outcomes, and  

management, 920
vaccine, 22, 920, 580

hybrid coronary revascularization  
(HCR), 102

hydralazine, 143, 144
hydrocephalus, 714
hydroxyethylstarch (HES), 419
hydroxymethylglutaryl coenzyme A  

(HMG CoA), 85, 117
reductase inhibitors, 97–98, 125–127

hydroxyurea (HU), 495, 539, 541
hyperaldosteronism, 273–274
hypercalcemia, 295–296

causes, 295
diagnostic studies, 296–297
differential diagnoses, 296
epidemiology, 295
history and physical examination, 

295–296
treatment, outcomes, and management, 

297–298
hyperchromia, 493
hypercoagulability, 453
hypercoagulable state, 507
hyperfunctioning follicular adenomas. See 

hot nodules
hyperhomocysteinemia, 511
Hypericum. See St. John’s wort
hyperinsulinemia, 234, 263
hyperkalemia, 421

treatment modalities for, 422
hyperlipidemia, 453

secondary causes of, 121
drug therapy in, 126
dietary therapy for, 130
in women, 130
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irritant contact dermatitis, 212
ischemia, 84, 103
ischemic cerebrovascular disease, 794
ischemic stroke management, acute, 798
isometric exercise, 605
isotretinoin, 203–204
itraconazole, 217
Ixodes scapularis, 586

Janus Kinase inhibitors, 394, 541
Janus-associated kinase-2 (JAK-2), 534
jaundice, 346
jock itch. See tinea cruris
joint injuries. See articulation injuries
jumper’s knee. See patellar tendinitis
Justification for the Use of Statins in 

Primary Prevention trial (JUPITER 
trial), 123

KDIGO guidelines, 420
Kegel exercises. See pelvic floor exercises
keratinization, abnormal, 200
ketoconazole, 273
Kidney Disease Outcomes Quality 

Initiative (KDOQI), 452
kidney failure, 432
kidney function, 430
kidney hormones, 431–432
Kimmelstiel–Wilson lesions, 448
knee, 670, 671

lactate dehydrogenase (LDH),  
496, 645, 948

lactic acidosis, 305
Lactrodectus mactans, 229
lamotrigine, 790, 821
laparoscopic cholecystectomy, 319
large bowel obstruction, 303–304
large loop excision of transformation zone 

(LLETZ), 882
large-vessel diseases, 558
laryngeal myxedema, 289
laser lithotripsy, 320
laser prostactomy, 940
lateral collateral ligaments (LCL), 598
lateral epicondylitis, 631
lateral patellar compression syndrome.  

See excessive lateral pressure 
syndrome (ELPS)

L-Carnitine. See carnitine
learning style assessment, 6
left anterior descending (LAD), 82
“left dominant” coronary circulation, 82
left internal mammary artery  

(LIMA), 100
left ventricular systolic dysfunction 

(LVSD), 439
leg ischemia symptoms, 164
lenalidamide, 541
Leriche’s syndrome, 163
leukemia, 466, 467
leukocytosis, 317
leukotriene modifiers, 979

self-administration, 244
types of insulin I, 242–243

insulin resistance syndrome, 263
insulin-dependent diabetes mellitus 

(IDDM). See type 1 diabetes mellitus 
(T1DM)

integrase inhibitors, 575
integrase strand transfer inhibitors 

(INSTIs), 566
integrated care models, 2
intellectual disabilities, 856
intelligent quotient (IQ), 856
interferon alpha (IFN-A), 463
interleukin-2 (IL-2), 388, 463
intermediate density lipoprotein (IDL), 116
intermittent claudication, 164
intermittent hemodialysis (IHD), 422
intermittent pneumatic compression, 182
International Agency for Research on 

Cancer (IARC), 881
International Atherosclerosis Society  

(IAS), 116
International Classification of Sleep 

Disorders (ICSD), 832
International Continence Society  

(ICS), 470
International Federation of Gynecology 

and Obstetrics (FIGO), 883
International FIGO staging systems, 889
International Headache Society (IHS), 740
International League Against Epilepsy 

(ILAE), 781
International Normalized Ratio (INR), 75, 

144, 1026
International Prognostic Scoring  

System, 496
International Prostate Symptom Score, 935
International Union for Cancer Control 

(IUCC), 942
interpersonal social rhythm therapy 

(IPSRT), 813, 822
interprofessional collaborative practice, 3
interprofessional core competencies, 3
interprofessional education, 3
interprofessional education collaborative, 3
interprofessional practice, 5
intervertebral disc, 650
intestinal-type gastric tumors, 339
intimate partner abuse (IPA), 855, 857, 858
intimate partner violence (IPV), 855–862
intra-abdominal fat, 88
intracranial tumors, 784
intraepithelial vaginal dysplasia, 885
intravascular ultrasound (IVUS), 99
intravenous drug users (IDUs), 565
intravenous iloprost, 169
intravenous iron, 501
intravenous nitroglycerin, 104
intravenous urography (IVU), 457
intrinsic urethra l sphincter, 471
inverse psoriasis, 205
iron deficiency anemia, 494
irreversible glycosylation, 237

impaired glucose tolerance (IGT), 233
impingement sign, positive, 627
implantable cardioverters/defibrillators 

(ICDs), 70, 71, 144
incarceration, 303
incisional biopsy, 873
inclusion body myositis (IBM), 644
incongruence, 15
infection-induced ataxia, 734
infections, 454, 658

acute bronchitis, 1006–1007
CAP, 1007–1010
community resources, 1010
LRTIs, 1005–1006
teaching and self-care, 1010

infectious Disease Society of America 
guidelines (IDSA guidelines), 483

infectious hepatitis. See hepatitis A virus 
(HAV virus)

infiltrative dermopathy, 282
inflammation, 200, 658
inflammatory bowel disease (IBD), 303, 388

anatomy, physiology, and  
pathology, 388

community resources, 396–397
diagnostic criteria, 390
diagnostic studies, 391–393
endoscopic and histological views, 392
epidemiology, 389–390
history and physical examination, 

390–391
medical therapies for, 401
medical therapies, 393
pathology, 389
teaching and self-care, 396
treatment, outcomes, and treatment, 

393–395
infliximab (INF; Remicade), 209, 395
inhaled corticosteroids (ICS),  

978–979, 998
inherited coagulation disorders, 507–508
inherited thrombophilias, 511–512
injection drug users (IDUs), 581
injury prevention, 23, 26

emergency preparedness, 27–28
motor vehicle accidents, 27
technology and primary  

health care, 26
technology induced health risks, 26–27

insomnia disorder, 834
drugs used for, 837
primary, 836

Institute of Medicine (IOM), 1, 56, 859
Crossing the Quality Chasm, 1
health professions education, 2

insulin, 240–241. See also type 1 diabetes 
mellitus (T1DM); type 2 diabetes 
mellitus (T2DM)

carbohydrate ratio, 244–245
correctional doses, 244
dosing, 241
as monotherapy in T2DM, 249
plan for first time prescription, 245
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lying on stomach, 652
lyme borreliosis. See lyme disease
Lyme disease, 228, 586

CDC clinical case definition, 588
community resources, 591
diagnostic criteria, 587–588
differentiating loxoscelism from, 589
epidemiology, 587
history and physical examination, 589
laboratory criteria, 588–589
pathology, 586–587
reported cases, 587
teaching and self-care, 590–591
tick removal, 591
treatment options, outcomes, and 

management, 590
two-tiered testing, 588

lymph fluid, 180
lymphedema

anatomy, physiology, and pathology, 180
community resources, 182–183
diagnostic criteria, 180
diagnostic studies, 181
epidemiology, 180
history and physical examination, 

180–181
staging, 181
teaching and self-care, 182
treatment, outcomes, and  

management, 182
lymphocyte depletion CHL (LDCHL), 522
lymphocyte rich CHL (LRCHL), 522
lymphocyte-predominant Hodgkin’s 

disease (LPHD), 526–527
lymphocytes, 517, 518
lymphokine-activated killer cells  

(LAK cells), 463
lymphoma, 517

age and gender considerations, 528–529
anatomy, physiology, and pathology, 

517–519
community resources, 530
cytokines, 518
diagnostic criteria, 521–524
diagnostic studies, 525–526
epidemiology, 519–521
health promotion, 528
history and physical examination, 

524–525
rehabilitation, 528
specific protection, 528
staging system for, 522–523
teaching and self-care, 529
treatment, 526–528

macrocytic anemia, 493
macroglossia, 289
macrovascular disease, 263
magnetic resonance 

cholangiopancreatography (MRCP), 
318, 347

magnetic resonance imaging (MRI)
for PD, 756

features of vertebrae, 651
history and physical examination, 

658–660
imaging techniques, 660–661
injection therapy, 663
laboratory testing, 660
lateral view of vertebral column, 651
medications, 661–663
osteoarthritis, 658
physical therapy and exercise, 663
piriformis syndrome, 657
radiographic evaluation, 660
SI sprain, 658
spinal stenosis, 655
spondylolisthesis, 655, 657
spondylolysis, 655, 657
straight-leg raising, 657
teaching and self-care, 663–664
treatment, outcomes, and management, 

661–664
vertebral compression fracture, 657

low-density lipoprotein (LDL), 83, 119, 582
low-density lipoprotein cholesterol  

(LDL-C), 85, 116, 119, 120, 234
treatment guidelines basis, 122

lower esophageal sphincter (LES), 323
lower urinary tract symptoms (LUTS), 934
lower-respiratory-tract infections (LRTIs), 

1005–1006. See also acute bronchitis; 
community-acquired pneumonia 
(CAP)

low-molecular-weight heparin (LMWH), 
1026

Lown–Ganong–Levine syndrome (LGL 
syndrome), 65, 66–67

Loxosceles reclusa. See brown recluse 
spider (Loxosceles reclusa)

lumbar soft-tissue injury/strain/sprain, 655
lumbar vertebra, 650
lung cancer, 986

anatomy, physiology, and pathology, 986
community resources, 993
complementary approaches, 992
diagnostic criteria, 987
diagnostic studies, 988–990
early detection and screening, 993
epidemiology, 986–987
history and physical examination, 

987–988
manifestations, 989
prevention, 992–993
referral, 993
teaching and self-care, 993
TNM staging system, 990
treatment, outcomes, and management, 

990–993
lung volume reduction surgery  

(LVRS), 1001
lupus nephritis, 449
lurasidone, 821
luteinizing hormone (LH), 961
lutenizing hormone–releasing hormone 

(LHRH), 944

leukotriene receptor antagonists  
(LTRAs), 979

levetiracetam, 790, 791
levodopa (l-dopa), 758, 759–760
levonogesterol IUD, 968, 970
levothyroxine, 821
Lhermitte’s sign, 723
lice. See pediculosis
licensed mental health professionals, 860
lichenified, 214
lidocaine, 71, 776
ligaments, 650
light therapy. See phototherapy
limb-threatening ischemia, 167
limited scleroderma (lSSc), 551
lipid disorders, 117, 118
lipid metabolism, 117
lipid Research Clinics Coronary Primary 

Prevention Trial (LRC-CPPT), 123
lipid-lowering therapy, 130
lipids, 85
lipodermatosclerosis, 175
lipoprotein lipase (LPL), 118
lipoproteins, 117

classification, 119
level concentration, 121
structure of, 118

liquor carbonis detergens (LCD), 207
lithium carbonate, 821
lithotripsy, 320
liver cancer, 348. See also colorectal 

carcinoma; esophageal cancer; 
gallbladder cancer; gastric cancer; 
pancreatic cancer

American Joint Committee on Cancer 
Staging, 349

anatomy, physiology, and pathology, 348
criteria for unresectability, 349
diagnostic criteria, 349
diagnostic studies, 349–350
epidemiology, 348–349
history and physical examination, 349
treatment, outcomes, and management, 

350, 351
liver disease, 509, 514
liver function tests (LFTs), 208
liver transplant, 380
long-acting beta

2-agonists (LABAs),  
979, 979

loop electrosurgical excision procedure 
(LEEP), 882

low back pain (LBP), 650
algorithm for management, 662
anatomy of spine, 650–651
back-extension exercises, 652–654
body musculature and fascia, 652
care of back, 664
classification, 653
community resources, 664
diagnostic criteria, 654–655
epidemiology, 652
etiologies, 658
facet syndrome, 657
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treatment, outcomes, and  
management, 274

minimal change disease (MCD), 446–447
minimal erythemogenic doses (MED), 207
Mini-Nutritional Assessment short-form 

(MNA-SF), 22
minocycline, 202–203
Mirena IUS. See levonogesterol IUD
Mirizzi’s syndrome, 317
mitral regurgitation

anatomy, physiology, and pathology, 187
epidemiology, 187–188
history and physical examination, 

188–189
treatment, outcome, and  

management, 191
mitral stenosis

anatomy, physiology, and pathology, 
186–187

epidemiology, 187
history and physical examination, 188
treatment, outcome, and  

management, 191
mitral valve prolapse (MVP), 187

anatomy, physiology, and pathology, 187
epidemiology, 188
history and physical examination, 189

mixed cellularity CHL (MCCHL), 522
mixed coagulation disorders, 508
mohs micrographic surgery (MMS), 226
molluscum contagiosum, 222–223
monoamine oxidase B inhibitors (MAO-B 

inhibitors), 753, 756, 758, 760
monoamine oxidase inhibitors (MAOIs), 

803, 805, 819, 820–821
mood disorders, 812

considerations in the treatment, 822
Moraxella catarrhalis, 1007
Morbidity and Mortality Weekly Reports 

(MMWR), 22
mother-to-child transmission (MTCT), 565
motivation, for self-care, 6
motor vehicle accidents, 27
mTOR complex 1 (mTORC1), 463
multimodal analgesia, 673
multiple antiarrhythmic agents, 63
multiple neoplasia syndrome (MEN 

syndrome), 293
multiple sclerosis (MS), 721, 714. See also 

central nervous system (CNS)
autonomic nervous system, 724–725
brainstem functions, 724
cerebellar involvement, 723
clinical manifestations, 722
community resources, 728
cortical function, 725
course of disease, 722
diagnostic criteria, 722
diagnostic studies, 725
differential diagnosis, 725–726, 728
epidemiology, 721–722
motor symptoms, 722–723
pathophysiology, 721

men who have sex with men transmission 
(MSM transmission), 565

Ménière’s disease, 732
meningitis, 745
menopause, 897–898

bioidentical hormones, 903
CHD, 899, 901
contraindications to hormone  

therapy, 902
diagnostic criteria, 900
diagnostic studies, 900
epidemiology, 899–900
estrogen and progesterone  

preparations, 903
history and physical examination, 899
indications for bone density  

screening, 900
lifestyle interventions, 901
manifestations, 898
osteoporosis, 899, 901
resources, 904, 906
symptoms, 898–899
teaching and self-care, 904, 905
urogenital atrophy, 898–899, 901
vasomotor symptoms, 898, 900–901
WHI, 900, 901

menstrual cycle, 960, 965
metabolic ataxic disorders, 734–735
metabolic disturbances, 421–423
metabolic syndrome, 116
metacarpophalangeal joints  

(MCP joints), 554
metaiodobenzylguanidine (MIBG), 277
metastasis, lung carcinoma, 991
metastatic tumors, 744
metatarsophalangeal joints  

(MTP joints), 554
metered-dose inhaler (MDIs), 979
metformin, 247
methemoglobinemia, 96
methicillin-resistant Staphylococcus aureus 

(MRSA), 38, 485, 1007
methimazole, 284
methotrexate, 208, 395, 499, 645
methotrexate, vinblastine, adriamycin, and 

cisplatin (M-VAC), 465
1-methyl-4-phenyl-1,2,3,6-

tetrahydropyridine (MPTP), 753
1-methyl-4-phenylpyridium (MPP+), 753
methyl tert-butyl ether (MTBE), 320
methylxanthines, 979
meticulous skin care, 177
mexiletine, 776
microangiopathic polyangilitis (MPA), 559
microcytic hypochromic anemia, 493
microinvasive cancers, 883
microvascular disease, 259–261
middle adult, growth stage, 21
miglitol, 247
migraine, 743–744
mineralocorticoids

hyperaldosteronism, 273–274
teaching and self-care, 274–275

major adverse cardiac or cerebrovascular 
event (MACCE), 101

major depressive disorder (MDD), 
814–816

antidepressant therapy, 819
Malassezia furfur, 218, 219
male genital cancers, 932

penile cancer, 952–953
squamous cell penile carcinoma, 

954–956
malfunction of humoral mechanism, 152
malignancy, 658
malignant renal neoplasm, 460–461, 467

treatment, outcomes, and management, 
461–463

Malnutrition Screening Tool (MST), 22
Malnutrition Universal Screening Tool 

(MUST), 22
malondialdehyde, 756
mammographic screening, 18
manic-depressive disorder. See depressive 

disorders
mannitol, 419–420
manual healing methods, 30
Marche a petit pas, 755
marijuana, 25
massage therapy, 30, 762
material data safety sheets (MDS), 1016
matritech N MP22, 457
maturity onset diabetes of young  

(MODY), 233
McMurray test, 598–599
meal planning, 238

myths in diabetic, 238, 239
mean cell volume (MCV), 492
mean corpuscular hemoglobin 

concentration (MCHC), 493
measles, mumps, rubella (MMR), 22
medial collateral ligaments (MCL), 598
medial epicondylitis, 631
Medicaid, 45, 46
medical homes, 2
medical mystery. See sarcoidosis
Medical Research Council Adjuvant 

Gastric Infusional Chemotherapy 
(MAGIC), 343

Medicare, 45, 46
medication misuse, 20, 21
medication reconciliation, 20, 21
medication therapy management (MTM), 

2, 444
medication-related problems  

(MRPs), 440
medullary thyroid cancer, 293, 294
megacolon, 389
megaloblastic anemia, 494
melanocytes, 195
melanoma, malignant, 227
membranous glomerulonephritis. See 

membranous nephropathy (MN)
membranous nephropathy (MN), 447
Memorial Sloan-Kettering Cancer Center 

criteria (MSKCC criteria), 461
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nicotine, 87
nicotinic acid. See niacin
Niemann-Pick C1-like 1 protein, 127
nilotinib, 540
Nissen fundoplication, 327
nitrates, 96–97, 104, 143, 144
nitrofurantoin, 483
nocturia, 439
nocturnal muscle cramps, 165
nocturnal myoclonus. See periodic limb 

movement disorder (PLMD)
nodal involvement, lung carcinoma, 991
nodular lymphocyte predominance HL 

(NLPHL), 522
nodular sclerosis CHL (NSCHL), 522
nodular thyroid disease, 292

diagnostic studies, 293
epidemiology, 292–293
history and physical examination, 293
pathology, 292
teaching and self-care, 294–295
treatment, outcomes, and management, 

293–294
nonalcoholic fatty liver disease  

(NAFLD), 233
noncarcinoma tumor, 340
noncompliant patients, 5
non-FDA-approved antivertiginous  

agents, 737
non-HDL-C goal, 116
non-Hodgkin’s lymphoma (NHL), 517

anatomy, physiology, and pathology, 
517, 519

characteristics, 525
epidemiology, 520–521
history and physical examination, 

524–525
treatment, 527–528

non-insulin antihyperglycemic agents, 
250–253

non-insulin-dependent diabetes mellitus 
(NIDDM). See type 2 diabetes mellitus 
(T2DM)

noninvasive ventilation (NIV), 1002
nonnucleoside reverse transcriptase 

inhibitors (NNRTIs), 566, 574–575
nonpharmacological interventions, 51

acute myocardial infarction, 106
CAD, 98–102

nonrapid eye movement (NREM), 832
nonseminomatous germ cell tumor 

management (NSGCT management), 
950

non-small-cell lung cancer (NSCLC), 986
nonspecific back pain, 655
nonspecific pain complaints, 634
nonspecific predisposing factors, 783
non-ST elevation MI (NSTEMI), 98
nonsteroidal anti-inflammatory drugs 

(NSAIDs), 51, 173, 406, 415, 499, 
547, 548, 611, 661–662, 673, 693, 
705, 706, 750, 770, 820, 963

nonverbal communication, 14–15

myopathy, 126
myositis, 702

nail-fold capillary microscopy, 561
narcolepsy, 834, 838
narcotics, 51
natalizumab, 725
National Association for Breast Programs 

(NAPBC), 877
National Cancer Institute (NCI), 866, 888
National Center for Complementary and 

Alternative Medicine (NICCAM), 28
National Cholesterol Education Program 

(NCEP), 116
National Comprehensive Cancer  

Network, 866
National Comprehensive Care  

Network, 337
National Heart, Lung, and Blood Institute 

(NHLBI), 116
National Institute for Clinical and Public 

Health Excellence (NICE), 757
National Institute of Health (NIH), 995
National Multiple Sclerosis Society 

(NMSS), 721
National Stroke Association (NSA), 799
National Surgical Adjuvant Breast and 

Bow el Project (NSABP), 873
National Survey on Drug Use and Health 

(NSDUH), 25
natriuretic peptides, 136–137
natural killer (NK cells), 517
natural orifice translumenal endoscopic 

surgery (NOTES), 319
naturopathic medicine, 30
nausea, 52, 730
Neisseria gonorrhoeae, 917
neoplasia, 303
neoplasm PN, 768
nephritic glomerular diseases, 448–449
nephroblastoma. See Wilms’ tumor
nephrogenic systemic fibrosis (NSF), 457
nephron, 428–429
nephropathy, 259
nerves, 630. See also cumulative trauma 

disorder (CTD); tendons
compression, 555
of upper limb, 620

neurohormonal compensatory 
mechanisms, 135

natriuretic peptides, 136, 137
renin–angiotensin system, 136, 137
sympathetic nervous system, 136

neurological disorders, 856–857
neuropathic compression, 622
neuropathy, 766
neuropsychiatric systemic lupus 

erythematosus (NPSLE), 547
neurosyphilis, 923
Neutral Protamine Hagedorn (NPH), 249
New York Heart Association (NYHA), 71
niacin, 128–129

contraindications to niacin therapy, 129

multiple sclerosis (MS) (cont.)
rehabilitation, 726, 728
seizures, 725
sensory symptoms, 723
sexual function, 725
symptom-directed therapy, 727–728
teaching and self-care, 728
visual involvement, 723–724

multiple sleep latency test (MSLT), 834
multisensory dizziness, 733
muscle

of forearm, 619
imbalance, 622
overuse, 618, 619
spasm, 702

musculoskeletal disorders, 631
musculoskeletal involvement, 552
myasthenia gravis (MG), 638. See also 

idiopathic inflammatory myopathies 
(IIMs)

anatomy, physiology, and  
pathology, 646

community resources, 648
diagnostic criteria, 646
diagnostic studies, 647
epidemiology, 646
history and physical examination, 

646–647
teaching and self-care, 648
treatment, outcomes, and  

management, 647
mycophenolate mofetil (MMF), 553
myelodysplastic syndrome (MDS), 495, 

496, 533, 534
myelofibrosis (MF), 534
myelophthisic anemia, 495
myeloproliferative disorders (MPDs), 533

anatomy, physiology, and pathology, 
533–534

community resources, 543
diagnostic criteria, 534
diagnostic studies, 536–537
epidemiology, 534
history and physical examination, 

535–536
medications, 539–542
problems in management using 

myelosuppresion agents, 539
supportive care, 542–543
types of treatment, 537–539

myeloproliferative neoplasm, 533
Myerson’s sign, 755
myocardial infarction (MI), 82, 123, 134
myocardial ischemia, 84
myocardial oxygen consumption 

determinants, 84
myocardial oxygen delivery  

determinants, 84
myocardial wall stress, 135
myocyte hypertrophy, 135
myofacial pain, 622. See also 

temporomandibular disorder (TMD)
myoglobin, 415
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SERMs, 683
teaching and self-care, 685–686
tertiary prevention, 682
treatment, outcomes, and management, 

901–903
vitamin D, 683

Ottawa Ankle Rules (OAR), 610
outer membrane protein C (OmpC), 391
ovarian carcinoma, 890. See also cervix 

carcinoma; vaginal carcinoma; vulvar 
cancer

anatomy, physiology, and  
pathology, 890

BRCA genetic mutations, 891
diagnostic criteria, 891
diagnostic studies, 891
epidemiology, 890–891
treatment, outcomes, and  

management, 892
ovarian disorders, 971
over-the-counter (OTC), 443, 567, 673

antacids, 325
dextromethorphan, 805

oxcarbazepine, 791
oxidative stress

in T2DM, 234

pacemaker, 63
packed red blood cells (PRBCs), 503
pain, 51, 403, 638
painful heel syndrome diagnosis, 691
palliative care, 49. See also primary care

advance care planning, 50–51
case study, 54
coordination of care, 53
giving bad news, 50
hospice role, 53, 54
physical symptoms, 51–52
prognostication, 50
psychological symptoms, 52
social stressors and support, 52–53
spiritual symptoms, 53

palliative disease-directed therapies, 51
palpation, 610
pancreatic autoantibodies (PAB), 391
pancreatic cancer, 351. See also colorectal 

carcinoma; esophageal cancer; 
gallbladder cancer; gastric cancer; 
liver cancer

abnormal laboratory results, 353
American Joint Committee on Cancer 

Staging, 353
anatomy, physiology, and pathology, 

351–352
clinical manifestations, 352
criteria for unresectability and metastatic 

sites, 354
diagnostic criteria, 352
diagnostic studies, 352–353
epidemiology, 352
history and physical examination, 352
treatment, outcomes, and management, 

354–355

onychomycosis. See tinea unguium
open cholecystectomy, 319
open prostacteomy, 941
opiates, 51
opportunistic infections (OIs), 567
optic neuritis, 723–724
oral antihistamines, 213
oral bile acids, 319–320
oral contraceptives (OCPs), 203
oral dissolution therapy, 319–320
oral iron supplementation, 501
oral loop diuretics, 453
oral prednisone, 213
oral systemic corticosteroids, 979
organ system therapy, 553
orthostatic hypotension, 261–262
orthotics, 693
osteoarthritis (OA), 658, 667

American College of Rheumatology 
Criteria, 669

anatomy, physiology, and pathology, 667
community resources, 675
complementary approaches, 675
diagnostic criteria, 668–669
diagnostic studies, 671–672
disease course, 671
epidemiology, 667–668
foot, 671
hand, 670
hip, 671
history and physical examination, 

669–670
knee, 670–671
nodules on dorsolateral aspects, 670
nonpharmacologic approaches,  

672–673
pharmacologic approach, 673–674
risk factors, 668
spine, 671
surgical approach, 674
teaching and self-care, 674–675
treatment, outcomes, and  

management, 672
osteoporosis, 677, 899

anatomy, physiology, and pathology, 
677–678

antiresorptive treatments, 683–684
causes, 678
community resources, 686
complementary approaches, 684–685
diagnostic criteria, 679
diagnostic studies, 680–681
epidemiology, 678–679
ERT, 683
history and physical examination, 679
indications for BMD testing, 682
management recommendations, 682
primary prevention, 681–682
recommendations for calcium intake, 

681, 683
rehabilitation, 685
risks factors, 902
secondary prevention, 682

normal menstrual cycle, 961
normal sinus rhythm (NSR), 63

restoration, 72, 73
therapy to maintaining, 76

normochromic anemia, 493
normocytic anemia, 493
nuclear grade renal cell carcinoma, 461
nuclear lung scan, 1024
nucleoside analogue (NA), 380
nucleoside reverse transcriptase inhibitors 

(NRTIs), 566, 570
number needed to harm (NNH), 20
number needed to treat (NNT), 20
Nurse Managed Health Clinics  

(NMHC), 2
nutrition, 22

artificial, 52
Nutritional Risk Screening 2002 (NRS-

2002), 22
nutritional screening and assessment, 22
nystagmus, 724

obesity, 87–88
obsessive–compulsive disorder (OCD), 801
obstructive sleep apnea (OSA), 832, 833, 

834–835, 837–838
occupational asthma, 1012

anatomy, physiology, and pathology, 
1012

comprehensive recommendations, 1016
diagnostic criteria, 1013–1014
diagnostic studies, 1014
epidemiology, 1013
history and physical examination, 1014
initial clinical approach, 1013
medical history, 1015
occupational history and questionnaire, 

1014
prevention, 1015
products inked to, 1014
teaching and self-care, 1016
treatment, outcomes, and management, 

1014, 1016
occupational hazards, 747
occupational lung disease, 1012

asbestos-related lung disease, 
1016–1019

occupational asthma, 1012–1016
occupational pulmonary disorders, 1013
Occupational Safety & Health 

Administration (OSHA), 1016
office hysteroscopy, 889
Office of Alternative Medicine (OAM), 28
Ogilvie’s syndrome. See colonic 

pseudo-obstruction
olanzapine, 821
older adult, growth stage, 21–22
oliguria, 413
olivopontocerebellar atrophy, 734
olsalazine, 395
omega-3 fatty acids, 130, 144
Ongoing Violence Assessment Tool 

(OVAT), 859
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CABG vs., 101–102
optimal medical therapy vs., 101

percutaneous transhepatic cholangiography 
(PTC), 347

percutaneous transluminal coronary 
angioplasty (PTCA), 98–100

perforating veins, 174
perforation, 327–328
perinuclear antineutrophil cytoplasmic 

antibodies (p-ANCA), 391
periodic limb movement disorder (PLMD), 

832, 835, 838
peripheral artery disease (PAD). See 

peripheral vascular disease (PVD)
peripheral autoregulation, 152
peripheral neuropathy (PN), 262, 766

alcoholic, 768
algorithm for treatment, 771
anatomy, physiology, and  

pathology, 766
categories and etiologies, 767
classification, 769
community resources, 777
diabetic, 766–767
diagnostic criteria, 769–770
diagnostic studies, 770
epidemiology, 768–769
history and physical examination, 770
HIV, 767
neoplasm, 768
pharmacotherapy, 770–777
with renal failure, 768
serotonergic agents, 775
teaching and self-care, 777
therapeutic agents in treatment, 

773–774
toxin-induced, 768

peripheral vascular disease (PVD), 163
aortic aneurysms, 169–171
atherosclerosis, 163–167
chronic venous insufficiency, 174–177
community resources, 182–183
frostbite, 172–174
GCA, 171–172
lymphedema, 180–182
thromboangiitis obliterans, 168–169
varicose veins, 177–180

pernicious anemia, 495
perpetrators, 857
personal risk factors, 21
pes anserinus bursa, 604
petrosal venous sinus  

catheterization, 271, 272
phagocytosis, 517
Phalen’s sign, 626
pharmacodynamics (PD), 443
pharmacokinetics (PK), 443
pharmacological interventions

acute myocardial infarction, 103–106
CAD, 95–98

pharmacological stress tests, 94
pharmacotherapeutic agents, 72
pharmacotherapy, 125

partial mastectomy. See segmental 
mastectomy

passive patella glide test, 597–598
passive patella tilt test, 597–598
patella, 593
patellar osteochondritis dissecans, 604
patellar tendinitis, 601
patellofemoral joint anatomy, 593
pathophysiology, 64–65, 117

heart failure, 135, 136
responses of impaired myocardium, 136

patient-centered care, 34–35
evidence, 35
educating for, 3
foundation of, 4–5
health promotion in, 17–18

patient-Centered Medical Home  
(PCMH), 2

patient-controlled analgesia (PCA), 402
patient–provider relationship, 5, 10, 35
patient-focused interventions, 35

for inner-city community, 38, 40
for rural community, 40–41

patients, 4, 26. See also providers
bias, 10–11
coordinating care of, 5
noncompliant, 5
on warfarin therapy, 75–76
PSN, 12
safety, 860–861
validation of services by, 38

Patrick/Fabere test, 658
peak expiratory flow (PEF), 1013
pediculosis, 227–228
peer pressure, 852
pegilated interferon-α (PegINF), 380
pelvic floor exercises, 474
pelvic inflammatory disease (PID), 908, 919
pelvic sonography, 889
pencil stools, 358
penile cancer, 952. See also squamous cell 

penile carcinoma
anatomy, physiology, and  

pathology, 952
epidemiology, 952–953
penile intraepithelial neoplasia  

(PIN), 953
SCC subtypes of penis, 953

pentoxifylline, 167, 777
peptic ulcer disease (PUD), 406

anatomy, physiology, and pathology, 406
community resources, 410–411
diagnostic criteria, 407
diagnostic studies, 407–408
epidemiology, 406
history and physical examination, 407
medication regimens, 408–409
pharmacological treatment, 409
surgical management, 414
teaching and self-care, 410
treatment approaches, 408

percutaneous coronary intervention  
(PCI), 98

pancreatitis, 400
acute, 400–403
anatomy, physiology, and pathology, 400
chronic, 403–404

panic disorder (PD), 801. See also anxiety 
disorder

anatomy, physiology, and epidemiology, 
801–802

CBT, 804
combined therapy, 806
diagnostic criteria, 803
history of illness/comorbidity, 802–803
pharmacotherapy, 804–805
symptomatology of panic attacks, 803
treatment, outcomes, and management, 

803–804
pap smears, 881–882
papillary thyroid cancer, 294
para-aminobenzoic acid (PABA), 229
parathyroid gland diseases. See also 

adrenal gland diseases; thyroid gland 
diseases

anatomy, physiology, and  
pathology, 295

diagnostic studies, 296–297
hypercalcemia, 295–298
hypocalcemia, 298–299
treatment, outcomes, and management, 

297–298
parathyroid hormone (PTH), 295, 681
parental role modeling, 852
parenteral penicillin G, 923
parenterally transmitted non-a, non-b 

hepatitis. See hepatitis C virus  
(HCV virus)

Parkinson’s disease (PD), 753
anatomy, physiology, and pathology, 

753–754
community resources, 763
diagnostic studies, 755–756
differential diagnosis, 4, 756
drug-induced parkinsonism, 756
epidemiology, 754
history and physical examination, 

754–755
neuroanatomy, 754
nutrition and healthy eating, 758
occupational therapy, 761, 762
pharmacological treatment, 761
physiological changes in, 762
physiotherapy, 761, 762
reducing rigidity, 762–763
rehabilitation, 761–762
speech therapy, 763
teaching and self-care, 763
therapeutic approach, 757
walking aids/adaptive devices and home 

setup, 763
Parkinson’s resting tremor, 755
paroxysmal supraventricular tachycardia 

(PSVT), 63, 65
diagnostic criteria, 66–67
treatment options, 76, 77–78
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reading levels, 6–7
self-care, 6
trust, 5–6

primary care providers (PCPs), 6–7, 34, 
37, 49, 50, 234, 428, 472, 475, 496, 
534, 865

investigating diagnosis of diabetes by, 
234–235

primary glomerular disease, 451–452
primary headache syndromes, 743–744
primary health care, 26
primary intracerebral hemorrhage, 795
primary lesions, 196
primary malignant lymphoma, 331
primary myelofibrosis, 533
primary penile tumor management, 955
primary prevention

acute myocardial infarction, 106, 108–109
dyslipidemia, 123
hypertension, 154

primary progressive multiple sclerosis 
(PPMS), 722

primary Sjögren’s syndrome (pSS), 548
primary tumor, lung carcinoma, 991
primary vaginal carcinoma, 885
proarrhythmia, 74
problem drinking, 23, 25
professional competence, 5
professional issues, 861
progesterone, 968
progesterone receptor expression (PR 

receptor expression), 889
prognostication, 50
progression-free survival (PFS), 875
progressive multifocal 

leukoencephalopathy (PML), 541
progressive relapsing multiple sclerosis 

(PRMS), 722
prokinetics, 325
prone on elbows, 652
Propionibacterium acnes, 200, 202
propylthiouracil (PTU), 284
prostate cancer, 941. See also benign 

prostatic hypertrophy (BPH); 
testicular cancer

active surveillance, 943
ADT, 944
BRCA testing, 941
castration resistant prostate cancer 

treatment, 944–945
chemotherapy, 944
community resources, 945–946
comprehensive management, 945
cryotherapy ablation, 943–944
diagnostic criteria, 942
epidemiology, 941
prognostic variables, 942
PSA screening, 942
radiation therapy, 943
radical prostatectomy, 943
teaching and self-care, 945
treatment, outcomes, and management, 

942–943

polycythemia vera (PV), 533, 537
polyglandular autoimmune syndrome, 267
polymerase chain reaction-based assays 

(PCR-based assays), 1008–1009
polymyositis (PM), 644
polypharmacy, 444
polysomnography (PSG), 832, 836
polyunsaturated fatty acid (PUFA)

omega-3, 144
Porphyromonas gingivalis, 554
positron emission tomography (PET), 336
posterior talofibular ligament (PTFL), 609
postherpetic neuralgia (PHN), 220–221
postinfectious glomerulonephritis, 449
postmenopausal status, 87
postpartum thyroiditis, 288
postpericardiotomy syndrome, 100
postrenal obstruction, 415
post-thrombotic syndrome (PTS), 512
posttraumatic stress disorder (PTSD), 801, 

855, 857–859
post-void residual volume  

(PVR volume), 473
potassium-sparing diuretics, 438
pramlintide (Symlim), 248–249
Pravastatin or Atorvastatin Evaluation  

and Infection Therapy (PROVE-IT 
trial), 123

prazosin, 777
preexposure prophylaxis (PrEP), 581–582
preferred support network (PSN),  

12–13, 53
pregabalin, 776
pregnancy, 395, 965

violence to, 857
premature atrial complexes, 71
premature ventricular contractions  

(PVCs), 63, 71
press-ups, 653
pressure-point therapies, 30
primary brain tumors, 744
primary care, 3

content understanding, 6–7
cultural competence, 13–14
differences between good and poor 

readers, 7t
educating for patient-centered care, 3
emerging family structures, 10
family-centered practice, 12
family–culture relationship, 10
foundation of patient-centered care, 4–5
framework for, 6–8
global initiatives, 3
health care redesign, 1–2
health professions education, 2
learning style assessment, 6
meeting learning needs, 7–8
necessities for health education, 6
patient living with comorbid  

conditions, 7
poor health knowledge, 7
provider and patient bias, 10–11
PSN, 12–13

phenylalkylamines, 97
phenytoin, 776
pheochromocytoma, 276

anatomy, physiology, and  
pathology, 276

diagnostic studies, 277
epidemiology, 276
history and physical examination, 

276–277
treatment, outcomes, and management, 

277–278
Philadelphia chromosome, 534
phobia, 807
photoselectively via laser therapy (PVP), 940
phototherapy, 822
physical illness, 813–814
physiologic anemia, 491
Pick’s disease, 713
pigment gallstones, 315
pillow under the chest, 652
“pill-rolling” tremor, 755
pioglitazone (Actos), 247
piriformis syndrome, 657
pityriasis rosea, 210–211
pityriasis versicolor. See tinea versicolor
plan–do–study–act cycle (PDSA cycle), 61
plantar aponeurosis, 689
plantar fasciitis, 688, 690

anatomy, physiology, and  
pathology, 688

community resources, 695
diagnostic criteria, 689
diagnostic studies, 691
epidemiology, 688, 689
history and physical examination, 

690–691
stretching, 693–694
treatment, outcomes, and management, 

691–695
plantar heel pain

diagnostics, 692
treatment ladder, 693

plantar warts, 224, 225
plaque psoriasis, 204–205
plaque stability, 84
plasma catecholamines, 277
platelet disorders, 509–510
platelets, 536, 542
plica, 601
pneumococcal conjugate vaccine  

(PCV13), 580
pneumococcal polysaccharide vaccine 

23-valent (PPV23), 580
Pneumonia Patient Research Team system 

(PORT system), 1007
Pneumonia Severity Index. See Pneumonia 

Patient Research Team system (PORT 
system)

poikilocytosis, 494
polyarteritis nodosa (PAN), 557
polycystic kidney disease (PKD), 439
polycystic ovarian (ovary) syndrome 

(PCOS), 201, 233
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treatment, outcomes, and management, 
464–465

renal replacement therapy (RRT), 413
renal sarcoma

epidemiology, 465
treatment, outcomes, and management, 

465–466
renal tumors. See also specific renal tumors

angiomyolipoma, 459–463
community resources, 468
diagnostic criteria, 456
diagnostic studies, 457
history and physical examination, 

456–457
renal oncocytoma, 458–459
secondary malignancies, 467
teaching and self-care, 467
Wilms’ tumor, 466–467

renin inhibitors, 158
renin–angiotensin system, 136, 137
renin–angiotensin system blockade (RAS 

blockade), 438–440
renin–angiotensin–aldosterone system, 97, 

105–106, 415, 430
renin–angiotension system inhibitors (RAS 

inhibitors), 452
repetitive strain injuries, 26, 618
residual volume (RV), 998
restless limb syndrome (RLS), 832, 833, 

835, 838
reticulocytes, 492
retinoids, 208–209
retinopathy, 259, 260
retroperitoneal lymph node dissection 

(RPLND), 950, 951
revascularization, 106
reversible ischemic neurologic deficits, 795
reversible posterior leukoencephalopathy 

syndrome (RPLS), 209
re-visioning compliance, 4
Reynold’s pentad, 314
rheumatoid arthritis (RA), 209, 545, 554

American College of Rheumatology/
European League, 554

anatomy, physiology, and pathology, 554
clinical concerns, 556–557
diagnostic criteria, 554
epidemiology, 554
history and physical examination, 

554–555
treatment, outcomes, and management, 

555–556
rhythm strips, 70
right coronary artery (RCA), 82
“right dominant” coronary circulation, 82
right heart failure, 145
rigidity, 755
rilpivirine, 575
ringed sideroblast, 494
risk reduction, substance abuse, 851
Risk, Injury, Failure, Loss and End-Stage 

Renal Disease criteria (RIFLE criteria), 
413, 414

quality of life (QOL), 992
quetiapine, 821

radioactive iodine, 285, 756
radiochemotherapeutics, 343
radiography, 317–318
radioiodine ablation, 285
randomized controlled trials  

(RCTs), 683, 805
range of motion (ROM), 667
ranolazine, 98
rape kit. See forensic evidence collection 

techniques
rapid eye movement (REM), 813, 832
rapid urease test kit, 407
rapidly progressing glomerulonephritis 

(RPGN), 449
Raynaud’s disease, 165
Raynaud’s phenomenon, 165, 545, 551, 

553–554, 559–560
anatomy, physiology, and  

pathology, 560
diagnosis criteria, 560
diagnostic studies, 561
epidemiology, 560
history and physical examination, 

560–561
self-care measures, 561
treatment, outcomes, and management, 

561–562
rectal ampulla, 355
red blood cells (RBCs), 449, 456, 491, 

492, 536
normal lifespan of, 496
size, shape, and count, use of, 493

red cell distribution width (RDW), 493
Reed–Sternberg cell, 524
reentry tachycardia, 64–65
regional enteritis, 388
regulate red blood cell (RBC), 426
rehabilitation

anterior knee pain, 604–606
for osteoporosis, 685

relapsing–remitting multiple sclerosis 
(RRMS), 722

relationship-centered care, 34
relative risk (RR), 888
relaxation techniques, 762
release points, 30
renal adenoma, 457–458
renal biopsy, 451
renal cell carcinomas (RCCs), 456

international TNM staging, 463
predictive tools, 464

renal disease, 86–87, 552
renal impairment, 432
renal lymphoma, 466–467
renal oncocytoma, 458–459
renal pelvis carcinoma

anatomy, physiology, and pathology, 
463, 464

Grabstald and TNM staging 
comparison, 465

prostate vaporization, 940
prostate-specific antigen (PSA), 932, 

936–937
prostatic disease, 932, 933
protease inhibitors (PIs), 566
protection, rest, ice, compression, elevation 

(PRICE), 611
protein C, 507

deficiency, 511
protein chains, 492
protein S deficiency, 511–512
proteinuria, 454
prothrombin G20210A mutation, 511
proton pump inhibitors (PPIs), 325–326, 

504, 575
provider, 4, 5, 12

bias, 10–11
safety of, 861

provider–patient relationship, 545
proximal interphalangeal joint  

(PIP joint), 551
pseudo-aneurysm, 169
pseudo-Cushing’s syndrome, 271, 272
pseudo-obstruction, 304
psoriasis, 204

erythrodermic, 205
guttate, 205
inverse, 205
photochemotherapy, 208
phototherapy, 207–208
plaque, 204–205
psoriatic arthritis, 205–210
pustular, 205
systemic therapy, 208–210
topical steroids, 206
topical therapies, 207
treatment, outcomes, and  

management, 206
trigger factors, 206

psoriatic arthritis, 205–210
psychiatric illness, 856
psychogenic non-epileptic seizures  

(PNES), 781
psychosocial factors, 88
pulmonary artery hypertension (PAH), 552
pulmonary embolism (PE), 1021

anatomy and physiology, 1021
diagnostic approach for patients, 1025
diagnostic studies, 1023–1024
medical therapy, 1025–1027
pathology, 1021–1022
teaching and self-care, 1029–1030
Wells’s criteria, 1023

pure red cell aplasia (PRCA), 496
purified protein derivative (PPD), 208
pustular psoriasis, 205
PUVA, 208
pyridoxine, 777

QRS complex, 64, 70
QT interval, 64
quadriceps angle (Q angle), 596
quadriceps tendinitis, 604
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chlamydia, 915–916
epididymitis, 919
EPT, 909, 910–912
genital warts, 920–921
gonorrhea, 917–918
hepatitis B infection, 921–922
HIV, 915
HPV and, 919–920
HSV, 924–926
infections, symptoms, and treatment, 

910–912
PID, 919
screening recommendations, 914
sexual history, 908–909
syphilis, 922–924
trichomoniasis, 927–928
vulvovaginal candidiasis, 928–929
yeast infections, 928–929

Short Nutritional Assessment 
Questionnaire (SNAQ), 22

short-acting beta2-agonists (SABAs), 978
short-acting insulin secretagogues, 246
shoulder joints, 621
sickle cell disease, 497
sideroblastic anemia (SA), 494
silent myocardial ischemia, 90
single-proton emission computed 

tomography (SPECT), 93, 756
sinoatrial node (SA node), 63
sinusitis, acute, 745
site-of-care decisions, 1007
Sjögren’s syndrome (SS), 545, 548

anatomy, physiology, and pathology, 548
clinical concerns, 550
diagnostic criteria, 549
diagnostic studies, 549
disease course, 549
epidemiology, 548–549
history and physical examination, 549
medication regimen, 550
teaching and self-care, 549–550

skin
anatomy and physiology, 195
disease epidemiology, 195
fibrosis, 552
lesions classification, 197–199
role, 195
thickening, 552

skin cancer, 225–230
AKs, 225–226
BCCs, 226
SCCs, 226

sleep hygiene, 836
sleeping disorders, 832

anatomy, physiology, and pathology, 
832–833

diagnostic criteria, 833
diagnostic studies, 836
epidemiology, 833
history and physical examination, 

835–836
hypersomnolence disorder, 834
insomnia disorder, 834

anatomy, physiology, and  
pathology, 779

atypical seizure, 783
classification, 781–783
community resources, 792
descriptors, 783
diagnostic tests, 780
differential diagnosis, 780–781
epidemiology, 779–780
etiology, 783–784
FDA indicating drugs for, 785–786
first aid, 785
focal seizures, 783
gabapentin, 790
history and physical examination, 780
-inducing drugs, 784
lamotrigine, 790
levetiracetam, 790, 791
nonepileptic, 781
oxcarbazepine, 791
pharmacological treatment,  

784–786, 790
phases of Na+ action potential, 780
teaching and self-care, 792
tiagabine, 791–792
tonic–clonic seizure, 783
topiramate, 792
typical seizure, 783

selective alpha-1 blockade, 938
selective estrogen receptor modulators 

(SERMs), 683, 873
selective serotonin reuptake inhibitors 

(SSRIs), 803, 805, 813, 820, 829, 842
medical complications, 820

self-care, 6, 861
heart failure, 147
hypertension, 161

self-management, 147
self-maintenance, 147
self-monitoring of blood glucose (SMBG), 

237, 240
sensitivity, 19
sentinel headache, 745
sentinel node biopsy, 875
serotonin, 813
serotonin and noradrenaline reuptake 

inhibitor activity (SNRI activity), 673
serotonin syndrome, 775
serotonin–norepinephrine reuptake 

inhibitors (SNRIs), 820
medical complications, 820

serum creatinine (SCr), 413, 935
serum hepatitis. See hepatitis B virus  

(HBV virus)
serum homocysteine, 88–89
Seventh Report of the Joint National 

Committee (JNC7), 153
severity-of-illness tools, 1007, 1008
sexual dysfunction, 261, 725
sexually transmitted disease (STD), 915
sexually transmitted infections (STIs),  

26, 908
BV, 926–927

rivaroxaban (Xarelto®), 1027
rocky mountain spotted fever, 228
ropinirole, 760
rosiglitazone (Avandia), 247
rotator cuff tendinopathy, 632
ruxolitinib, 538, 541

saccular aneurysms, 169
sacroiliac root (SI root), 655
sacroiliac sprain (SI sprain), 658
Safe Environment for Every Kid model 

(SEEK model), 859
salpingo-oophorectomy, 889–890
saphenous vein, 100
sarcoidosis, 1032

anatomy, physiology, and pathology, 
1032

chest radiographical stages, 1033
clinical manifestations, 1033
community resources, 1037
diagnostic criteria, 1032–1033
diagnostic studies, 1033–1034
epidemiology, 1032
history and physical examination, 1033
indications for systemic corticosteroid 

therapy, 1035
teaching and self-care, 1037
treatment, outcomes, and management, 

1035–1037
sarcomas, 331
Sarcoptes scabiei, 228
scabies, 228
scarring, 201
Schmidt’s syndrome, 267
sciatic pain, 651
sciatica, algorithm for management of, 662
scleroderma renal crisis (SRC), 552
screening, 20

medication misuse, 20–21
medication reconciliation, 20–21

screening of violence, 859
risk assessment, 860
special considerations, 859

Screening Tool for the Assessment of 
Malnutrition in Pediatric Patients 
(STAMP), 22

seborrheic dermatitis, 211–212
sebum production, 200
secondary glomerular disease, 452
secondary headache syndromes, 744–745
secondary lesions, 196
secondary malignancies, 467
secondary prevention

acute myocardial infarction, 109
dyslipidemia, 123
hypertension, 154

secondary progressive multiple sclerosis 
(SPMS), 722

sedative-hypnotics, 836
segmental demyelination, 766
segmental mastectomy, 875
seizure disorders, 856
seizures, 725, 779
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peer pressure, 852
principles for planning care, 844
principles of drug addiction  

treatment, 845
teaching and self-care, 853
treatment, outcomes, and  

management, 850–851
victimization, 851
violence, 851

substance use disorder treatment (SUD 
treatment), 856, 857

subthalamic nucleus (STN), 754
sucralfate, 325
sudden weight loss, 260
suicidality, 815
sulfasalazine, 395
sulfonylureas, 245, 246
Sun Protection Factor (SPF), 229
sunscreens, 229–230
superficial thrombophlebitis, 168, 178, 179
superinfection, 382
superior sulcus. See apical tumors
superior vena cava obstruction, 988
supervised exercise training program, 167
supination external rotation injuries (SER 

injuries), 610
supraventricular arrhythmias, 63, 65. See 

also ventricular arrhythmias
atrial fibrillation, 67
atrial flutter, 67
bradyarrhythmia, 67–68
diagnostic and treatment considerations, 

70–71
heart block, 68
medication regimen, 72
PAC, 66
primary prevention, 71
PSVT, 66–67
secondary prevention, 71
tertiary prevention, 72

supraventricular tachycardia (SVT), 70
nonpharmacological intervention, 79

surgical ablation, 285–286
Surveillance, Epidemiology, and End 

Results (SEER), 534
sustained low-efficiency dialysis  

(SLED), 423
sympathetic nervous system, 136
syncope, 781
Synergy between PCI with Taxus and 

Cardiac Surgery trial (SYNTAX trial), 
101–102

synthetic L-thyroxine, 291
syphilis, 922

anatomy, physiology, and  
pathology, 922

diagnostic studies, 923
epidemiology, 922
history and physical examination, 

922–923
latent, 923
screening, 922
teaching and self-care, 924

history and physical examination, 954
laboratory tests, 955
primary penile tumor management, 955
prognosis, 956
teaching and self-care, 956
treatment, outcomes, and  

management, 955
unresectable disease, 955–956

squinting patellae, 596
St. John’s wort, 822
stable angina pectoris, 89
staging, 537
standard uptake value (SUV), 990
Staphylococcus aureus, 204, 1007
statins, 117, 125

comparison, 127
labeling, 127
therapy, 127

stereotactic core needle biopsy, 873
steroid-related gastritis, 270
stoma care, 365–366
stomach, 338

cancer. See gastric cancer
straight-leg raise test (SLR test), 655
Streptococcus pneumoniae, 1007
stress echocardiography, 93
stretching, 693, 694
striatum, 754
stroke, 100, 794

anatomy, physiology, and pathology, 
795–796

community resources, 799
diagnostic criteria, 797
diagnostic studies, 797–798
epidemiology, 796–797
in evolution, 795
history and physical examination, 797
teaching and self-care, 799
treatment, outcomes, and management, 

798–799
subacromial impingement syndrome, 632
subacute thyroiditis, 282, 286
subarachnoid hemorrhage, 745
subcortical dementia, 714
subdural hematoma, 744
substance abuse, 844, 856

abstinence vs. risk reduction, 851
abused drugs, 846–848
abused prescription drugs, 848–849
anatomy, physiology, and  

pathology, 844
care of children and dependents, 853
communicable and infectious diseases, 853
community resources, 853–854
dual psychiatric diagnoses, 852
elderly patients, 852
epidemiology, 845–846
history and physical examination, 

849–850
life experiences, 852
life skills, 852–853
MAT benefits, 851
parental role modeling, 852

sleeping disorders (cont.)
narcolepsy, 834, 838
OSA, 834–835, 837–838
pharmacotherapy, 836–837
PLMD, 835, 838
referrals, 838
RLS, 835, 838
sleep hygiene, 836

small bowel obstructions (SBO), 303
small-cell carcinoma, 986
small-cell lung cancer (SCLC), 986
smoking, 23, 846

compelling reasons to quit, 23
guidelines for successful smoking 

cessation programs, 24
smoking cessation, 583

programs, 17
social anxiety disorder (SAD), 801, 

808–809
social stressors, 52–53
Society of Obstetricians and 

Gynaecologists of Canada  
(SOGC), 480

sodium channel antagonists, 776
sodium–glucose cotransporter 2  

(SGLT2), 248
somatic symptom disorder (SSD), 840

anatomy, physiology, and pathology, 840
community resources, 842
diagnostic criteria, 841
epidemiology, 840–841
history and physical examination, 841
teaching and self-care, 842
treatment, outcomes, and management, 

841–842
Somogyi effect, 249
Sorafenib Hepatocellular Carcinoma 

Assessment Randomised Protocol trial 
(SHARP trial), 351

sound clinical judgment, 240
spasticity, 726, 727, 728
specific phobia, 807–808
specific renal tumors

renal adenoma, 457–458
treatment, outcomes, and  

management, 458
speech therapy, 763
spider bite, 229, 590
spinal stenosis, 165, 655
spine, 671

anatomy of, 650, 651
spironolactone, 274
spondylolisthesis, 655, 657
spondylolysis, 655, 657
spontaneous subarachnoid  

hemorrhage, 795
squamous cell carcinoma (SCC), 225, 226, 

330–331, 333, 881, 952, 953, 986
squamous cell penile carcinoma, 954

community resources, 956
diagnostic criteria, 954
diagnostic staging criteria, 954–955
differential diagnosis, 955
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thrombosis, 84, 163
thrombotic disorders

acquired thrombophilias, 510–511
history and physical examination, 512
inherited thrombophilias, 511–512

thrombotic thrombocytopenic purpura 
(TTP), 510, 515

through transurethral approach  
(TUVP), 940

thyroid cancer, 294
thyroid cysts, 293–294
thyroid gland diseases, 279. See also 

adrenal gland diseases; parathyroid 
gland diseases

hyperthyroidism, 279–286
hypothyroidism, 287–289, 290
nodular thyroid disease, 291–295
thyroid-resistance syndromes, 289–291

thyroid hormone, 279
thyroid inflammatory disease, 282
thyroid lobectomy, 294
thyroid storm treatment, 286
thyroid-resistance syndromes, 289

diagnostic studies, 289–290
history and physical examination, 289
imaging studies, 290
influencing thyroid function drugs, 290
thyroid supplement use, 291
treatment, outcomes, and management, 

290–291
thyroid-stimulating hormone (TSH), 268, 

641, 813
thyrotropin-releasing hormone (TRH), 279
thyroxine replacement, 290–291
tiagabine, 791–792
tick bite, 228–229, 590
Tietze’s syndrome, 90
tinea capitis, 216
tinea corporis, 216
tinea cruris, 216
tinea manuum, 216–217
tinea pedis, 216–217
tinea unguium, 217–218
tinea versicolor, 218–219
Tinel’s test, 626
tissue plasminogen activator (tPA), 173, 798
tobacco, 87
tonic–clonic seizure, 783
topical antifungal agents, 211
topical calcineurin inhibitors, 215
topical corticosteroids, 207, 215, 230
topical retinoids, 201
topical steroids, 206, 207, 211
topical sulfur, 202
topiramate, 792
torsades de pointes, 65, 68–69

causes, 66
total daily dose (TDD), 241
total lung capacity (TLC), 998
total parenteral nutrition (TPN), 394
toxic multinodular goiter, 282, 286
toxicodendron dermatitis, 213
toxin-induced ataxias, 735

discectomy, 710
diseases, 702–703
dislocation reduction, 703, 707–711
eminectomy, 710
ID, 703–707
postoperative care, 711
staging of internal derangement, 704
surgical intervention, 711

tendinitis, 619, 630
tendinopathy, 630
tendinosis, 630
tendons, 620, 630. See also cumulative 

trauma disorder (CTD); nerves
carpal tunnel syndrome, 633
compressive neuropathies, 634
cubital tunnel syndrome, 634
de Quervain’s tenosynovitis, 633
lateral epicondylitis, 631
medial epicondylitis, 631
nonspecific pain complaints, 634
overuse, 618–620
rotator cuff tendinopathy, 632
sheaths, 630
subacromial impingement syndrome, 632
trigger finger, 633

tension-type headache (TTH), 740, 744
tertiary syphilis, 923
testicular cancer, 946. See also benign 

prostatic hypertrophy (BPH); prostate 
cancer

anatomy, physiology, and pathology, 
946–947

community resources, 952
diagnostic criteria, 947
differential diagnosis, 947–948
epidemiology, 947
NSGCT management, 950
seminoma germ cell tumor  

management, 950
staging, 948
teaching and self-care, 951–952
testicular self-examination, 951
treatment, outcomes, and management, 

948–949
tumor markers, 948

testosterone therapy, 684
tetanus, diphtheria, and acellular pertussis 

(Tdap), 22
tetracyclines, 202–203
thalamotomy, 761
thalassemia minor, 493
thalidomide, 541
therapeutic lifestyle changes (TLC), 130
therapeutic touch (TT), 31
theromas, 163
thiazide, 141
thiazolidinediones (TZDs), 247
thionamides, 284
thoracic aortic aneurysm (TAA), 169
thromboangiitis obliterans, 168–169
thrombocytopenia, 514–515
thromboembolic event prevention, 74–76
thrombophilia, 510, 515

treatment, outcomes, and management, 
923–924

systemic corticosteroids, 208
systemic disorders, 658
systemic lupus erythematosus (SLE), 545

anatomy, physiology, and pathology, 
545–546

clinical concerns, 548
diagnostic criteria, 546
diagnostic studies, 547
epidemiology, 546
history and physical examination, 

546–547
medication regimen, 548
self-care management, 547
SLICC, 546

Systemic Lupus International 
Collaborating Clinic group (SLICC 
group), 546

systemic necrotizing vasculitides  
(SNV), 557

systemic sclerosis (SSc), 545
American College of Rheumatology/

European League, 551
anatomy, physiology, and pathology, 

550
clinical concerns, 553–554
diagnostic criteria, 551
diagnostic studies, 552
epidemiology, 550–551
history and physical examination, 551
symptom development and  

progression, 552
treatment, outcomes, and  

management, 552–553
systolic blood pressure (SBP), 151
systolic heart failure. See heart failure with 

reduced ejection fraction (HFrEF)
Systolic Hypertension in the Elderly 

Program (SHEP), 158
systolic wall tension, 84

tachyarrhythmias, 64
tacrolimus, 215
takayasu arteritis, 558
tapentadol, 772
taping, 694
tar preparations, 207
tazarotene, 201–202
technical proficiency, 5
technology induced health risks, 26

physical concerns, 26
psychological and social concerns, 

26–27
temporal arteritis, 558
temporomandibular disorder (TMD), 698

anatomy, 698
evaluation and diagnosis, 698–701
pathology, 701–702

temporomandibular joint (TMJ), 698
arthroscopy and arthrocenthesis, 710
conventional method of manual 

reduction, 707–709
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uncomplicated UTIs, 479
unconventional therapies, 28
unfractionated heparin (UFH), 1025
unidirectional blood flow, 134
Union for International Cancer Control 

(UICC), 465
United Kingdom Prospective Diabetes 

Study (UKPDS), 247, 452
United States Department of Agriculture 

(USDA), 681
United States Department of Health  

and Human Services (USDHHS), 17, 
569, 899

United States Preventative Task Force 
(USPTF), 951

United States Preventive Services  
Task Force (USPSTF), 17, 456,  
681, 867, 936

United States Renal Data System  
(USRDS), 436

reports, 446
universal colitis, 389
unstable angina, 89
upper limb

arteries and nerves, 620
cutaneous innervations, 622

upper-tract urothelial tumors, 464
urea, 431
urease breath test, 407
uremia, 432
uremia hinders, 421
urinalysis, 433, 451
urinary antigen testing, 1008
urinary incontinence (UI), 470, 899

anatomy, 471
anatomy, physiology, and pathology, 

470, 471–472
behavior modification, 474
community resources, 477
diagnostic criteria, 472–473
diagnostic studies, 473
drug therapy, 476
epidemiology, 472
history and physical examination, 473
information from patient history, 473
pharmacotherapy and treatment options, 

474–475
prevention, 475–476
specific testing, 473–474
surgery, 475
teaching and self-care, 476–477
types, 471
urinary incontinence comprehensive 

management, 475
urinary tract infection (UTI), 479

anatomy, physiology, and pathology, 
479–480

community resources, 488
diagnostic criteria, 480–481
diagnostic studies, 481–482
empirical treatment, 484
epidemiology, 480
management considerations, 483

type 1 second-degree heart block, 68
type 2 diabetes mellitus (T2DM), 233, 

448. See also insulin
activity and exercise, 239
anatomy, physiology, and pathology, 

233–234
antioxidants, 234
beginning antidiabetic medication, 240
choosing medication therapy, 249
combining oral agents with insulin, 249
diagnostic studies, 235, 236
dyslipidemia associated with, 257
epidemiology, 234
history questions in screening, 235
home glucose monitoring, 240
hypertension associated with, 257, 259
insulin as monotherapy, 249
matching diagnosis to treatment and 

management, 236–237
non-insulin antihyperglycemic agents, 

250–253
oral agents in, 245, 246–248
oxidative stress, 234
physical examination, 236
treatment, 236
vascular changes, 234

type 2 second-degree heart block, 68
type IA derangement, 704
type IB derangement, 704
type II derangement, 704
type III derangement, 704
type IV renal tubular acidosis. See 

hyporeninemic hypoaldosteronism
tyrosine kinase inhibitors (TKIs), 540

ulcerative colitis (UC), 388
anatomy, physiology, and pathology, 389
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cancer prevention, 395
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diagnostic criteria, 390
endoscopy, 392–393
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fertility, pregnancy, and breastfeeding, 
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immunomodulatory therapy, 394
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surgery, 396
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ultrasonography (USG), 317, 439, 457
un- and under-regulated pain management 

services, 846

toxin-induced PN, 768
traditional Chinese medicine, 29
transcutaneous electrical nerve stimulation 

(TENS), 404
transesophageal echo, 70
transfusions, 502
transient ischemic attacks (TIA), 794
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crescendo, 795

transient lower esophageal sphincter 
relaxation (TLESR), 323, 325

Transitional Care Model, 2
transitional cell carcinoma (TCC), 457
transrectal microwave thermotherapy 

(TRMT), 940
transtelephonic recordings, 70
transthoracic needle aspiration (TTNA), 989
transurethral incision of prostate (TIP), 941
transurethral radiofrequency needle 

ablation (TUNA), 940
transurethral resection of prostate, 941
transurethral resection prostatectomy 

(TURP), 471–472, 940
transurethrally microwave thermotherapy 

(TUMT), 940
trephine core biopsy, 536
tretinoin, 201, 540
trichomoniasis, 927–928
Trichophyton rubrum, 217
Trichophyton tonsurans, 216
tricyclic antidepressants (TCAs), 706–707, 

772, 803, 817, 820–821, 842
trigger automaticity, 64
trigger finger, 633
triglycerides, 117
trimethoprim-sulfamethoxazole  

(TMP-SMX), 483, 486
triptans, 750
trust, 5–6
tuberculosis (TB), 208
tuberous sclerosis, 460
tumor markers, 346, 948
tumor necrosis factor (TNF), 394
tumor necrosis factor alpha  

(TNF-α), 207, 388
tumor, nodal, and metastatic (TNM), 873
tumor, node, metastasis staging (TNM 

staging), 537, 942
24-hour urine protein concentration, 

450–451
two-tiered testing, 588
type 1 diabetes mellitus (T1DM), 233, 

448. See also insulin
activity and exercise, 239–240
anatomy, physiology, and  

pathology, 233
beginning antidiabetic medication, 240
dyslipidemia associated with, 257
epidemiology, 234
home glucose monitoring, 240
matching diagnosis to treatment and 

management, 236–237
vascular changes, 234
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tertiary prevention, 72
torsades de pointes, 65, 66, 68–69
treatment options, 78–79
VF, 66, 69
VT, 65, 68

ventricular fibrillation (VF), 63, 65
ventricular rate control, 72

dosages of rate-controlling agents, 74
pharmacological agents for, 73

ventricular tachycardia (VT), 63, 65
verbal communication, 14–15
verruca, 223–225
vertebral compression fracture, 657
vertebrobasilar system disease, 795
vertigo, 724

acute vestibular neuronitis, 732
anatomy, physiology, and  

pathology, 730
BPV, 732
community resources, 738
disequilibrium without, 733
drug-induced, 735
FDA-approved antivertiginous  

agents, 736
features, 731
history and physical examination, 

730–732
Ménière’s disease, 732
non-FDA-approved antivertiginous 

agents, 737
pharmacotherapy, 736, 737–738
teaching and self-care, 738
vestibular rehabilitation, 738

very-low-density lipoprotein  
(VLDL), 116

Veteran’s Affairs (VA), 823
Veterans Administration Diabetes Trial 

study (VADT study), 438
victimization, 851
vincristine, 541–542
violence, 851, 855

chronic pain, 857
elder abuse, 858
gang violence, 857
toward groups, 857
history of childhood exposure, 856
internalized psychological symptoms, 

857–858
IPA, 858
neurological disorders, 856–857
patient safety, 860–861
pregnancy, 857
prevalence, 855–856
professional issues, 861
provider safety, 861
psychiatric illness, 856
PTSD, 858–859
risk assessment, 860
screening, 859–860
self-care, 861
somatic symptoms, 858
substance abuse, 856
women in military, 857

vasculitis, 557
anatomy, physiology, and  

pathology, 557
classification by artery size, 557
clinical concerns, 559
diagnostic criteria, 557
diagnostic studies, 558–559
history and physical examination, 

557–558
treatment, outcomes, and  

management, 559
typical vasculitis presentations, 558

vasoconstriction, 136
vasodilating agents, 94
vasodilators, 173
vasomotor symptoms, 898

treatment, outcomes, and management, 
900–901
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muscle), 593

Vaughan–Williams class 1B antiarrhythmic 
agents, 776

VEGF receptors (VEGFR), 463
veins, 96
venlafaxine, 774–775
venous insufficiency, 165
venous system, 174
venous thromboembolism (VTE),  

510, 1021
age and gender considerations, 

1028–1029
anatomy, physiology, and pathology, 

1021–1022
community resources, 1030
diagnosis, prompt treatment, and 

disability limitation, 1024
diagnostic criteria, 1023
diagnostic studies, 1023–1024
epidemiology, 1022
history and physical examination, 

1022–1023
medical therapy, 1025, 1026–1027
nonpharmacologic treatment, 1027
nutritional considerations, 1029
occupational hazards, 1029
prothrombin time altering  

drugs, 1028
recommended dosing scheme for 

heparin, 1026
rehabilitation, 1027–1028
teaching and self-care, 1029–1030
use of compression stockings, 1030

venous ulcers, 176, 177
ventilation/perfusion scans  

(V/Q scans), 1024
ventricular arrhythmia, 144, 63. See also 

supraventricular arrhythmias
diagnostic and treatment  

considerations, 71
nonpharmacological intervention, 79
primary prevention, 71
PVCs, 68
secondary prevention, 71–72

monitoring and follow-up, 485
nonantibiotic strategies, 486–487
pharmacologic therapy, 483, 484–485
prevention, 486
risk factors, 480
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treatment, outcomes, and  

management, 483
urinalysis, 482

urine, 431
urine biomarkers, 457
urine dipstick for protein, 450
urine indices, 417
urine osmolality, 433
urine protein, 451
urogenital atrophy, 898, 899
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management, 901

ursodeoxycholic acid, 320
ustekinumab (Stelara), 209
UVB phototherapy, 207–208

vaccines, 22
vacuum-assisted biopsy, 873
vaginal carcinoma, 885–886. See also 

cervix carcinoma; ovarian carcinoma; 
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vaginal intraepithelial neoplasia  
(VAIN), 885

valacyclovir (Valtrex), 220
valproate, 821
valvular heart disease, 186

anatomy, physiology, and pathology, 
186–187

community resources, 192
critical landmarks, 193
diagnostic studies, 190
epidemiology, 187–188
history and physical examination, 

188–190
indications for mechanical  

intervention, 193
teaching and self-care, 192
treatment, outcome, and management, 

190–192
vancomycin-resistant Enterococci  

(VRE), 485
vanillylmandelic acid (VMA), 277
variant angina, 90
varicella zoster virus (VZV), 220
varicose veins

anatomy, physiology, and pathology, 177
diagnostic criteria, 178
diagnostic studies, 178
epidemiology, 178
history and physical examination, 178
risk factors, 178
teaching and self-care, 179–180
treatment, outcomes, and management, 

178–179
vascular dementia, 714
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(WPW syndrome), 65

women, in military, 857
women who have sex with  

women (WSW), 909
Women’s Health Initiative (WHI), 87, 683, 

900, 901
World Health Organization (WHO), 82, 

491, 569, 908, 992, 995
classification of lymphoma, 522
FRAX®, 680
interprofessional collaborative practice, 3
interprofessional education, 3

xerosis, 177

yeast infection. See vulvovaginal candidiasis
young adult, growth stage, 21

Zollinger–Ellison syndrome, 408
zona fasciculata, 266
zona glomerulosa, 266
zona reticularis, 266

“wait and watch” approach, 537
wallerian degeneration, 766
warfarin, 74–76
watchful waiting, 938, 943
water brash, 324
weakness, 638

disorders presenting with muscle, 
639–640

medications associated with muscle, 645
weight gain, 249
white blood cells (WBCs), 449, 535, 536
wholesale and retail trade (WRT), 1012
Wilms’ tumor

anatomy, physiology, and pathology, 466
epidemiology, 466
leukemia, 466, 467
renal lymphoma, 466–467
treatment, outcomes, and  

management, 466
Wilson’s disease, 310, 714

therapy in, 311
window period, 380
wirsung, 400

viral infections
herpes zoster virus, 220–221
HSV, 219–220
molluscum contagiosum, 222–223
verruca, 223–225

vitamin B
6, 128–129, 758

vitamin D for osteoporosis, 683
vitamin D3 analogs, 207
vitamin K antagonists, 511, 1026
vitamin K deficiency, 509, 514
volvulus, 303, 304
vomiting, 52
vomiting center (VC), 730
von Hippel–Lindau (VHL) disease, 457
von Willenbrand disease (vWD),  

507, 508, 514
vulvar cancer, 886–888. See also cervix 

carcinoma; ovarian carcinoma; 
vaginal carcinoma

vulvar carcinogenesis, 887
vulvar epithelial neoplasia (VIN), 887
vulvar pruritus, 887
vulvovaginal candidiasis, 928–929
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