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Much has changed in primary care in the 25 years since our
first edition of Essentials of Family Medicine. We have con-
siderably more scientific evidence on which to base our clin-
ical decision making and far greater access to the tools that
allow us to incorporate that evidence into daily care. Our
role in prevention has become increasingly important and
complex, demanding that practices be organized and work
in teams more than ever before. We have an ever greater
role in assisting our patients with complex chronic disease
management, as diabetes and obesity have joined (and pos-
sibly overtaken) hypertension and heart disease as the lead-
ing chronic conditions that family physicians must prevent
and treat.

Perhaps more remarkable is how much hasn’t changed in
the past quarter century. The patient-centered encounter
remains the backbone of effective care, whether in the office,
on the telephone, or online. In these encounters, attentiveness
to the interaction between biological, socioeconomic, and
psychological factors is as crucial and relevant as ever. Family
medicine residency programs continue to provide excellent
preparation for physicians interested in caring for individuals
of all ages and their families within a broad range of practice
settings, styles, and populations. Primary medical care contin-
ues to be recognized as the cornerstone of an effective health
care system, although integration of primary care into the
broader U.S. system remains far from ideal.

Essentials of Family Medicine is intended as a practical and
comprehensive overview of the specialty. It can be read from
cover to cover or used as a basic daily reference by primary
care providers, students, and residents. It is suitable for med-
ical students completing their third- and fourth-year clerk-
ships in family medicine. Other professionals, including
specialists in other fields, physician assistants, and nurse prac-
titioners, may read it as an introduction to the field or use the
many algorithms and tables for quick reference at the point-
of-care. We hope our readers continue to find it useful and
easy to read.

In this sixth edition, we cover the key elements of family
medicine while attempting to keep the book short, the content

PREFACE

interesting, and the writing style informal. Among the key
features of this edition are:

e Extensive updating of every chapter, with addition of sever-
al new ones

e Continued emphasis on preventive care and the manage-
ment of common problems, using a biopsychosocial approach

¢ An evidence-based format, in which, whenever possible, we
grade the strength of scientific evidence behind diagnostic
and therapeutic recommendations

e Generous incorporation of figures and tables, making the
material readily accessible to the reader

¢ A more streamlined format, including posting of references
to a Web site, to keep the book small enough to easily fit into
a bookbag or backpack.

As always, we welcome comments, corrections, and sug-
gestions for the next edition. Please address them to Philip
Sloane or Lisa Slatt in care of Department of Family
Medicine, Aycock Building, CB# 7595, University of North
Carolina, Chapel Hill, NC 27599.

Finally, we’d like to thank the people who have helped
put this edition together. The list must include, first and fore-
most, our author—colleagues who drafted chapters while pur-
suing busy clinical and academic lives. Special recognition
goes to Linda Allred, who expertly coordinated development
of the manuscripts. We would also like to acknowledge the
assistance of Catherine Feaga, who, as a fourth-year medical
student, helped edit the early stages of several of the manu-
scripts. In addition, key assistance has been provided by our
editorial team at Lippincott Williams & Wilkins, including
Susan Rhyner, Senior Acquisitions Editor, and Catherine
Noonan, Associate Product Manager.

Philip D. Sloane
Lisa M. Slatt
Mark H. Ebell
Mindy A. Smith
David V. Power
Anthony J. Viera
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CHAPTE

Primary Care and the Evolving

US Health Care System

Philip D. Sloane, Larry Green, Warren P. Newton,

: § _
CLINICAL OBJECTIVES -

1. To present evidence supporting the role of primary
care in an effective health care system.

2. To describe the principles of good primary care.

3. To describe how primary care is evolving to provide
higher quality care, and the innovations within health
care that are fostering this evolution.

US HEALTH CARE: HIGH COSTS, MIXED RESULTS

The US health care system is “fundamentally flawed” accord-
ing to the Institute of Medicine (1). These flaws, and the unsus-
tainable rate of growth of health care spending in relation to
our gross domestic product, present new opportunities for
reforming US health care with a solid base of primary care (2).

Several reports have compared US health care with that
of other developed countries (3,4). Data comparing selected
health indicators for the United States, five industrialized
countries, and Mexico (a typical developing country), are dis-
played in Table 1.1. Among the points that can be made about
these comparisons are the following:

e US health care is expensive, consuming 16% of our gross
domestic product. Switzerland, which has the second most
expensive health care system in the world, spends 61% as
much as we do per capita.

e In spite of the money we spend, the United States lags
behind every one of these comparison nations except Mexico
in the key health care outcome indicators of life expectancy
and infant mortality.

® Our increased health care costs are not due to having too
many doctors or using hospitals too much. The United
States is in the middle of the pack in both measures of health
care resources; in fact, our hospital utilization is less than
that of Germany, France, Switzerland, and the United
Kingdom.

® One contributing factor to the high cost of US medicine
appears to be overemphasis on technology, and the potential
for its use to be influenced by financial interests (3).
Compared with most other industrialized nations, the US
excels in performance of computerized tomography scans,

and Kurt Stange

magnetic resonance imaging studies, cardiac catheterizations,
percutancous coronary interventions, knee replacements, and
dialysis.

¢ Another contributing factor appears to be the fragmentation
and administrative complexity and resultant inefficiencies of
the US health care system, with little continuity or coordina-
tion of care, which has been implicated not only in higher costs
of care but also in the high frequency of medical errors (5).

Atul Gawande, in a provocative 2009 essay, tried to look
within the United States for factors influencing health care
costs. He did this by comparing two adjacent counties in Texas
that had similar populations and similar health outcomes but
vastly different per capita health care costs. He concluded that
physician behavior was the biggest determinant of health care
costs. “The most expensive piece of medical equipment,” he
concluded, “is a doctor’s pen,” and physicians play a key role in
determining both health outcomes and health costs (6).

Physicians do not operate in a vacuum, however, and their
behavior is greatly influenced by the incentives and disincentives
of the system in which they work. In a landmark report issued in
2001, the Institute of Medicine posited that the US health care
system was poorly equipped to meet the evolving needs of our
population and the rapid progress of medical research. The
report called for redesign of the system to be more safe, effective,
patient-centered, timely, efficient, and equitable (5).

These factors have led to an intense reexamination of the
US health care system and, during the past decade, have put in
motion factors that are changing and will continue to change
the way medicine is practiced in the future. Some of these
forces were embodied in the Affordable Care (“health care
reform”) Act of 2010; many others are moving forward with
corporate, governmental, or health care provider sponsorship.
As a result, these are dynamic and exciting times in US medi-
cine. The rapidly evolving nature of health care today does,
however, underscore the need for today’s health care students
and professionals to learn about, participate in, and provide
leadership as the health system evolves.

ROLE OF PRIMARY CARE IN A WELL-
FUNCTIONING HEALTH CARE SYSTEM

Primary care physicians play a key role in the world’s most
cost-effective health care systems. This is also true within the

3
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TABLE 1.1 Health System Resource Use and Outcome Indicators for Seven Countries
United United Switzer-

Indicator States Kingdom | Canada | Germany | France land Mexico
Indicators of Health System Resources and Utilization

Total per capita expenditures $7,538 $3,129 $4,029 $3,737 $3,696 $4.627 $852
for health care (2008)*

Percent of gross domestic product 16.0 8.7 10.4 10.5 11.2 10.7 5.9
spent on health care (2008)"

Percent of total health costs 12.1 11.1 14.7 13.0 7.4 30.8 49.3
borne out-of-pocket (2006)"

Number of practicing physicians 2.58 2.61 227 3.89 3.34 3.88 2.00
per 1000 population (2008)"

Number of hospitalizations 12.6 13.4 8.5 22.0 27.6 16.1 5.4
per 1000 population (2006)"

Average hospital length of 55 7.2 75 7.8 5.3 7.8 3.8
stay (2007)"

Number of computed tomography 228 — 103 — 130 — —
scans performed per 1000
population (2006—-2008)"

Percent of population age 65+ 67 74 67 56 70 56 35
who received flu shots (2007)"
Health Outcome Indicators

Life expectancy at birth (2007)" 77.9 79.7 80.7 80.0 80.9 81.9 75.0

Life expectancy at age 65, men (2007)" | 17.1 17.6 18.1 17.4 18.0 18.6 16.8

Life expectancy at age 65, women 19.8 20.2 21.3 19.9 20.7 222 18.2
(2007)°

Infant mortality (2006)" 6.7 5.0 5.0 3.8 3.8 44 16.2

Obesity, percent of population’ 30.6 23.0 14.3 12.9 9.4 7.7 24.2

*Most recent figures available as of 2010 were used for each indicator. Source: Organisation for Economic Co-Operation and Development (OECD) Health

Data 2010. hztp://www.oecd.orgldocument/16/0,3343,en_2649_34631_2085200_1_1_1_1,00.html. Accessed July 12, 2010.

J’Obesity is defined as a body mass index >30 kg/mz. Data from 2005. Source: http://www.nationmaster.com/graph/hea_obe-health-obesity. Accessed

July 12, 2010.

United States. Starfield et al. at the Johns Hopkins
University School of Public Health showed this in an analy-
sis of 15 years of health data from all 50 states. The higher
the ratio of primary care physicians to subspecialists, they
concluded, the better the outcomes and the lower the cost.
“Regardless of the year,” they wrote, “after variable lag peri-
ods between the assessment of primary care and health out-
comes, levels of analysis (state, county, or local area), or type
of outcome as measured by all-cause mortality, infant
mortality, low birth weight, life expectancy, and self-rated
health. . . . The magnitude of improvement associated with
an increase of one primary care physician per 10,000 popula-
tion (a 12.6 percent increase over the current average supply)
averaged 5.3 percent.” Furthermore, “the supply of primary
care physicians was significantly associated with lower all-
cause mortality, whereas a greater supply of subspecialty
physicians was associated with higher mortality” (7,8). In
contrast, subspecialist-focused care tends to lead to higher
costs and poorer health outcomes. This is portrayed graphi-
cally in Figure 1.1.

How does a greater emphasis on primary care lead to bet-
ter, more cost-effective overall health care? There are several
answers. When patients have a primary care physician as the
regular source of care (7,9-12):

e care is integrated, personalized, and prioritized,;

e preventive services are more consistently delivered;

chronic diseases, such as asthma, cardiovascular disease, and
diabetes, are better managed;

acute problems are diagnosed and treated earlier;

people with low incomes tend to have greater access to care
and, concomitantly, fewer disparities in health outcomes;
and

e primary care physicians tend to be active at a community
level to improve health care resources and attitudes for both
healthy patients and those with chronic diseases.

As a result, people get sick less often. And when they do
get sick, they get treated before it becomes severe enough to
land them in the hospital. And when they do have a severe
episode leading to hospitalization, the after-hospital care they
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Figure 1.1 o The relationship between provider mix and quadlity, by state, United States, 2000. These data document
that as the number of medical specialists in a state increases, the cost of care increases, and the quality of care decreases. Key: ® = state rank
in Medicare indicators of quality of care (smaller values indicate better quality); A = state rank in dollars spent per Medicare beneficiary.
Smaller values indicate lower cost per patient. Source: Baicker & Chandra, 2004 (42).

receive reduces readmission rates. Consequently, overall
health is better.

When patients go to subspecialists for their care without
having a primary care provider, their care tends to be frag-
mented and discontinuous (10). Furthermore, treatment
focused on one body system can have unintended adverse
impacts in other areas; more and more care is not necessarily
best for patients. On the other hand, when access to subspecial-
ists is severely restricted, patients often suffer symptoms for
months or years without getting available treatments.

Therefore, a well-functioning health care system needs
both primary care providers and subspecialists. In the United
States, that balance is currently tilted toward specialty care. As
a result, a 2008 analysis in the Annals of Internal Medicine
concluded that “investment in primary and preventive care
can result in better health outcomes, reduce costs,” and
recommended that “the nation’s workforce policy must focus
on ensuring an adequate supply of primary and principal
care physicians trained to manage care for the whole
patient” (4).

The role of primary care in the overall health care sys-
tem is illustrated in Figure 1.2. It shows that only a small
minority of people are affected by specialized health care.
Thus, to affect population health overall—particularly those
who are at risk for having serious health problems—the
health care system must focus significant care efforts on the
community level. It also implies that prevention-oriented
primary care must reach out to the community at large,
because many people with illness and risk factors for illness
do not seek medical care at all.

Defining and Describing Primary Care

Primary care is defined as “integrated, accessible health care
services by clinicians who are accountable for addressing a
large majority of personal health care needs, developing a

sustained partnership with patients, in the context of family
and community” (13). Primary care providers include family
physicians; general internists; general pediatricians; family,
adult care, and pediatric nurse practitioners; some physician
assistants; and some gynecologists. Because they provide care
that is aimed at preventing adverse, costly events such as hos-
pitalizations and further morbidity, primary care physicians
are well positioned to address national health priorities.

To find out what primary care physicians actually do, a
comprehensive study of the activities of family physicians
directly observed 4,454 patient visits to 138 family physicians
in 84 practices. Among the findings of that study follows (14).

® An extensive variety of common, rare, and undifferentiated
problems are managed in primary care. Often, management
includes a process in which the patient presents with new
symptoms and leaves with a new or provisional diagnosis.

e Prevention is practiced broadly in primary care visits, and
not just during “physicals.” During 32% of illness visits,
the family physician delivers at least one service recom-
mended by the US Preventive Services Task Force. Health
habit messages are tailored toward high-risk patients and
teachable moments; for example, smoking counseling is
more often given in the context of smoking-related illness
Visits.

® Mental health problems present frequently and are often
managed without referral. For example, in 18% of visits,
family physicians either diagnose or provide counseling
related to depression or anxiety.

e Patient education is a major part of primary care practice.
Fully 90% of office visits, and 19% of visit time overall,
involve patient education or health habit advice.

e Care is often provided in the context of family. Seventy per-
cent of patients have another family member seeing the
same physician. In 18% of visits, care is provided to another
family member in addition to the identified patient.
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Figure 1.2 e The ecology of medical
care in the United States. During the
course of a month, 80% of people have one or

— In a typical month, of 1,000 persons

more symptoms, but only a minority seeks
medical attention, and fewer than 1% are hospi-
talized in academic medical centers. These sta-
tistics explain why the health care system must
devote significant attention to the community
and primary care level in order to affect overall

health. Adapted from Green et al., 2001 (4).

—— 800 will report symptoms

327 will consider seeking medical
care (the rest will use self-care)

—— 217 will visit a physician’s office (113
will see a primary care physician)

65 will visit a complementary or
alternative medical provider

- 21 will visit a hospital outpatient clinic

8 will be hospitalized

¢ Coordination of care is common. During 10% of office vis-
its, a referral is made to a medical specialist, mental health
provider, physical therapist, social worker, or other health
professional.

The study also showed that family physicians have to prior-
itize among a broad agenda of competing opportunities,
taking a patient-centered approach. By developing relation-
ships over time, problems are addressed gradually, over many
Visits.

In summary, primary care practice involves a broad series
of activities that include early diagnosis, chronic disease man-
agement, acute care, mental health care, prevention, family
care, and attention to community (11,13,15,16). These activi-
ties occur because of ongoing relationships between the patient
and a personal physician who knows and is trusted by the
patient. It is not surprising, then, that costs are lower and
health outcomes better when primary care is the cornerstone
of a health care system (17).

Principles of Good Primary Care

The principles of good primary care are embodied in the
principles of family medicine (Table 1.2). They include: access
to care; continuity of care; team-based, comprehensive care;
coordination of services; community orientation; prevention
focus; evidence-based practice; a biopsychosocial, life-cycle
perspective; and family orientation. Each is described briefly
below.

® Access to Care. Primary care should be readily available.
Open access is one way of helping assure this. It is a system
of organizing a medical practice that keeps slots open for
same-day appointments, uses telephone protocols to triage
patients by urgency of need, and organizes schedules to cor-
respond with consumer demand (18). Online scheduling
allows patients to pick a time that is most convenient for

Less than one will be hospitalized in an
academic medical center

13 will visit an emergency department

14 will receive home health care

them rather than that which is most conveniently offered by
a receptionist. Access to a quick response to questions is also
important. A 24-hour call service for patients and secure
email correspondence can save time and facilitate closer
monitoring. One example is providing day-to-day insulin
adjustments in a newly diagnosed diabetic.

Continuity of Care. The average family medicine patient
visits the same practice 20 times in 5 years (14). Seeing the
same provider over time is called continuity of care. Several
evidence-based reviews have identified numerous favorable
outcomes from continuity of care (Table 1.3) (19-22). In
addition, it is associated with fuller, more satisfying relation-
ships for both the doctor and the patient. However, because
no physician can be available all the time, continuity of care
can be enhanced by using a comprehensive, shared medical
record (continuity of information) and by organizing a large
practice into small teams.

Team-based, Comprehensive, Personalized Care. A family
physician manages without referral between 85% and 90%

TABLE 1.2 Principles of Family Medicine

Access to care

Continuity of care

Team-based, comprehensive, personalized care
Coordination of care

Community orientation

Prevention focus

Patient self-empowerment and self-management
Evidence-based practice

Family orientation

Biopsychosocial, life-cycle perspective
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TABLE 1.3 Relationship between Continuity of Care and Patient Outcomes (12-15)

Strength of

Outcome Affected Statistical Finding Recommendation*
Frequency of preventive visits Increased likelihood during a year B

(OR=3.41)
Referral of diabetics for eye Increased likelihood (OR = 2.89) B

examinations

Hospitalization rate Reduced from 9.1 days/year to B

5.7 days/year
Annual cost of health care 33%—-36% lower B
Patient satisfaction with care Increased in 19 of 22 studies B
Trust in provider Higher (several studies) B

*A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited quality patient-oriented evidence;
C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series.
For information about the Strength of Recommendation Taxonomy evidence rating system, see hztp://wwew.aafp.orglafpsort.xmi.

of patient problems. In doing so, a wide range of services are
provided, including acute care, chronic disease care, preven-
tive care, and care for biomedical and psychosocial prob-
lems, and they are tailored to the personal needs and priori-
ties of the patient (14). This provision of a wide variety of
services, covering the majority of patient needs, is termed
comprehensiveness of care. It is convenient for the patient, as
there is no need to go to multiple providers to get service.
However, as health care has become more complex, primary
care offices are increasingly using multidisciplinary teams
and electronic health records to enhance their ability to pro-
vide comprehensive care. Team-based services can include
onsite behavioral counseling on such issues as smoking and
diet, a pharmacy, dental services, physical therapy, and a
variety of complementary/alternative health providers.
Electronic health records enhance comprehensiveness (and
quality) of care by providing ready access to clinically useful
information, such as practice guidelines, standardized order
sets, evidence summaries, disease tracking, prevention
reminders, and drug interaction data.

Coordination of Care. Primary care providers help their
patients negotiate the complex health care system by serving
as coordinators of care. This process of coordination
includes being aware of the variety of services available,
making appropriate requests for consultation or referral,
collecting and interpreting results of studies and specialist
visits, and advising when additional care is and is not war-
ranted. It also involves helping patients comprehend what is
happening to them, by helping them integrate what are
often disparate messages into a coherent whole (23).

Community Orientation. Although most of the physician’s
work is at the patient level, good primary care physicians also
seek to improve the broader health of the community. In
working with patients, they are aware of the many commu-
nity resources, both formal and informal, that are available to
help patients manage their medical and psychosocial needs,
often relying on other health care team members (such as
nurses or social workers) to help link patients to community
resources. As part of this community orientation, primary

care physicians are often active in a variety of volunteer activ-
ities. Examples include serving on a local school board, active
participation in church service projects, acting as advisor to
the local health department, lobbying for improved pollution
controls in a local factory, advocating for better snacks in
school vending machines, providing medical oversight for a
free clinic or homeless shelter, organizing preparticipation
screening for children, and standing at the sidelines as team
physician during high school football games.

Prevention Focus. Preventive care is the most common rea-
son patients visit a family physician’s office. Examples of
preventive visits include prenatal care, adult physicals, well-
baby checkups, well child examinations, preemployment
physicals, visits in preparation for international travel, and
checkups before participation in sports or summer camp.
Among the facets of preventive care are measures to reduce
disease risk, such as assistance with smoking cessation;
immunizations; measures to prevent morbidity in people
who have established disease, such as prescription of aspirin
for people with coronary artery disease; and minimization
of disability through such services as therapeutic exercises
for people with arthritis or rehabilitation for someone who
has suffered a stroke. The actual delivery of prevention has
for years been impaired by the large numbers of uninsured
patients in the United States and by the lack of third-party
reimbursement for many preventive services. Addressing
this problem has been one of the main targets of the recent
health care reform legislation, and hopefully over time pre-
vention will be able to receive even more emphasis in pri-
mary care.

Patient Self-empowerment and Self-management. Effective
chronic illness care requires a partnership in which medical
providers help the patient acquire the knowledge, skills, and
self-empowerment to manage risk factors, monitor the
illness, and make adjustments in their care. For example, lit-
erature has shown that asthmatics who are able to independ-
ently adjust their medications when symptoms change have
better symptom relief and fewer acute attacks (24); similarly,
diabetics who have been educated in self-management
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achieve better hemoglobin Alc levels (25). One of the recent
innovations in self-management training in primary care
has been the use of group visits for people with chronic dis-
eases such as diabetes. Such visits use provider time effi-
ciently, reduce costs, provide longer contact time for patient
education, and foster peer support (26-28).

Evidence-based Practice. Exemplary primary care is
evidence-based. By this we mean that the primary care
physician has access to and uses effectively what is available
in the literature to guide practice. In line with the principle
of evidence-based care, this textbook teaches (see Chapter 2)
and provides evidence-based guidance whenever possible.
Unfortunately, the majority of clinical questions that arise in
family medicine practice do not have adequate empirical
data to be answered in a wholly “evidence-based” manner.
As a result, primary care physicians must integrate different
kinds of evidence, depending on logic, clinical intuition, and
knowledge of the patient, family, and community to arrive
at the best decisions (23).

e Family Orientation. Quality primary care must take into
account the family context. By family we mean the entire
range of relationships—whether or not by blood or mar-
riage—that can comprise a patient’s close social network
(29,30). Being oriented to the family context is important in
medical care because most health behaviors and illness
episodes involve some connection with the patient’s social
support network. The pregnant woman who has entwined
her life with both the father and the child, and who will,
because of this, see her relationship with her mother change;
the man who develops a chronic illness that will require him
to cat differently and take medications that may affect his
mood or sexual drive; even the healthy young athlete who
twists her ankle, needs crutches, and has to be driven around
for several days. These are examples of situations that pres-
ent in primary care settings in which the care of patient
involves consideration of the family. Many tools are avail-
able to assess and treat families, though most family physi-
cians do the majority of their history-taking and therapeutic
work with families informally. A genogram (formal family
tree) can at times be helpful in understanding family rela-
tionships in complex systems. Another simple tool—the
family circle—is illustrated in the case example that follows.

Biopsychosocial, Life-cycle Perspective. Effective primary
care physicians view patients from a broad perspective, taking
into account physiology, physical illness, emotional health,
and the social, occupational, and environmental context
within which the person lives. Such a biopsychosocial
approach is important because health and illness behavior are
strongly colored by the personality and environment of the
patient. For example, whether or not a patient will actually
take a prescribed medicine will depend on many factors, such
as the medication’s cost, the experience of the person and oth-
ers he or she knows with similar medical treatment, and the
interaction between side effects and the person’s needs.

Case Example

To illustrate how many of the principles of family medicine
described previously can be applied to the care of patients, we
will describe the real case of a woman who did not have a pri-
mary care physician, and how lack of application of these

principles compromised her care. Cases such as this remain
disturbingly frequent in the United States and around the
world (31).

The patient was a 36-year-old named Mary, who was hos-
pitalized for asthma. This was her sixth admission in 3 years,
all for severe asthma. On the most recent three admissions, the
asthma had required intensive care, and she was near death on
one occasion. One of the major frustrations of the resident
who admitted Mary was her lack of adherence with medica-
tion regimens. As she had a few months beforehand, she pre-
sented to the hospital severely ill and admitted to not having
followed her prescribed regimen.

Mary lived 30 miles from the hospital and did not have
health insurance. Primary care was sporadic and occurred in
the hospital emergency department and outpatient clinics.
Nowhere in her hospital chart could the name of a primary
care physician be found. Each time she was transferred from
the intensive care unit back to the regular floor, her physi-
cian changed. Various specialists cared for her from time to
time. A review of outpatient and inpatient records revealed
little communication between her respective physicians.
Many of the tests ordered in one setting had been repeated in
another, thus increasing the cost of care. This lack of conti-
nuity, communication, and coordination places a tremendous
burden on the health care system, as well as on the patient
and family.

Mary had excellent hospital care for her biological prob-
lems. There were pulmonary function tests, blood chemistries,
and so on. However, the chart did not discuss her psychologi-
cal status, her occupation, or the condition of her home.
Physicians assumed that dust was present in the environment.
Home health nurse and social services referrals had been
ordered, but no report was available in the hospital record.
The hospital and outpatient clinic records consisted entirely of
acute and post-hospitalization visits, and did not provide
information on whether and when Pap smears had been done,
influenza vaccination had been given, or the role of diet and
exercise had been discussed as prevention of osteoporosis,
heart disease, and cancer. In summary, her record provided a
good example of care of the disease rather than care of the
patient.

To learn more about her home situation and its possible
relationship to her illness, a visiting physician asked Mary to
tell her about her family. She explained that she was married
to Jeff, and they had three children. Of the children, the two
girls were healthy and the boy had mild asthma. Both of
Mary’s parents were deceased, and her father had been an
alcoholic. Jeffs parents were both living; his mother had
dementia and his father was an alcoholic. Jeff’s parents had
moved into the family’s two-bedroom home 3 years before.

Next, Mary was asked to draw a family circle—a brief
assessment technique in which a patient is asked to graphically
represent the relationships between individuals in his or her
family. The physician drew a large circle on a blank piece of
paper and instructed Mary to draw her family members
within or outside the circle, representing the relationships
between them by how large she made the individuals and how
close to each other she placed them.

Mary quickly drew her own family circle (see Fig. 1.3). On
one side was Jeff (]). Behind him were his mother and father. At
the other side was Mary (M), with the three children behind her.
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Figure 1.3 o Maria’s family circle. On one side is Maria,
with her three children behind her; on the other is Jeff, with his

parents behind him. See text for interpretation.

The physician asked Mary for an interpretation, and she
began to tell her story.

Jeff and his father would begin drinking and start to pick on the son,
and on occasion would beat him. Mary would become upset, and she
would begin to wheeze. As her story unfolded, it became evident why
her asthma had worsened 3 years before, when Jeff’s family moved in,
and that every one of Mary’s attacks had been triggered by drinking in
the family. Once Mary became severely ill, her illness protected her
children, because it shifted attention away from her son and onto her-
self. It only protected them for awhile, however, and she expressed
deep worry about what was happening to the children when she was
not there to protect them.

This case exemplifies a truism in medicine: Most prob-
lems encountered in a physician’s office have both medical and
psychological components. Although addressing the medical
issues can at times lead to resolution, more often than not—
and especially in severe or chronic disease—psychosocial
issues also need to be addressed. To most effectively apply a
biopsychosocial approach requires continuity of care, a family
and community orientation, comprehensiveness, and applica-
tion of the other principles of family medicine. In the case of
Mary, the unfolding of her story led to a family conference, a
comprehensive management plan, more attention to develop-
ing a relationship with a single provider, and, ultimately,
much better management of her asthma.

PRIMARY CARE IN EVOLUTION: THE CHANGING
NATURE OF 21ST-CENTURY PRACTICE

It is a time of crisis, change, and challenge for the US health
care system. As noted previously, medical costs in the United
States are the highest in the world, but outcomes lag behind
those of many other countries. Furthermore, rising medical
costs are stressing the budgets of individuals, employers, and
governments; the proportion of individuals without health
insurance has been growing; and prominent racial and socioe-
conomic disparities in health outcomes exist. At the same time,
scientific advances continue to occur at a rapid pace, as does
generation of new knowledge through research.

Because of these pressures, several processes have been set
in motion that will shape the provision of primary care in the
coming decade. The most publicized of these—the Patient
Protection and Affordable Care Act of 2010 (“health care
reform”)—strengthens movements and changes that were

already beginning to occur, in response to rising costs and con-
cerns about quality. These changes will accelerate in the com-
ing years, resulting in more dynamic, better supported, and
higher quality primary care. The remaining sections of this
chapter present some of these key trends, with the final section
discussing the primary care-relevant aspects of the health care
reform legislation.

Quality Monitoring and Improvement

Two reports by the Institute of Medicine crystallized concerns
about problems with quality of care, including medical errors
(1,32). The response to these and other concerns about quality
has been major efforts to monitor and improve quality, and to
make care more consistent with the research evidence.
“Guidelines” for care are ubiquitous, and physicians are
increasingly expected to adhere to them. Research results are
being made accessible to the practitioner, and consequently,
providers are increasingly expected to be up-to-date.

The combined concerns about cost and quality have led to
a drive toward outcome-based reimbursement, in which third-
party payers monitor selected health care outcomes and reward
providers based on their performance. In primary care office
practice, this movement began by addressing “hard,” easily
measurable outcomes for which considerable evidence existed
regarding their impact on health. The prototypical outcome
indicator in these “pay-for-performance” systems is the hemo-
globin Alc test; others are rates of delivery of preventive health
services (e.g., mammography in women ages 50 to 75).

The Patient-centered Medical Home

The patient-centered medical home (PCMH) is a model of
health care delivery system reform that incorporates virtually
all of the principles of family medicine elucidated previously.
The PCMH has four cornerstones: 1) comprehensive, coordi-
nated primary care delivered by a team of providers led by the
patient’s personal physician; 2) patient-centered care, tailored
to individual needs and preferences; 3) a high-tech practice
model that includes patient registries, quality monitoring and
improvement, point-of-care decision support, and electronic
health records; and 4) a reimbursement system that includes
payment for care coordination and for achievement of quality
of care benchmarks, as well as fee-for-service and case-mix
adjustments for practices serving patients with complex
chronic illnesses and multiple comorbid conditions (33,34).

The concept of the PCMH initiated in pediatrics and was
refined and promulgated by a series of reports from a task
force on the future of family medicine (35,36). Several major
events in the past few years have provided impetus for growth
of the PCMH:

e It has been embraced and championed by a broad coalition of
employers, consumers, and providers. In 2005, IBM con-
cluded that US health care was failing to deliver adequate care
for its employees because of the way primary care was
financed. They joined with several other large national employ-
ers and reached out to the American Academy of Family
Physicians, the American College of Physicians, and other pri-
mary care groups to advocate for the PCMH model as the cor-
nerstone of health care in American. The movement grew to
include more than 600 organizations, including employers,
consumer groups, patient quality organizations, health plans,



10 PART | e PRINCIPLES OF FAMILY MEDICINE

labor unions, hospitals, and clinicians, and has had a strong
influence on development of PCMH incentives by insurance
companies, and on inclusion of components of the PCMH in
the 2010 health care reform act (37).
The National Center for Quality Assurance, the nation’s
most respected resource on quality and quality improve-
ment standards in medical practice, developed standards for
and began certifying practices as PCMHs. Following their
lead, numerous major insurance companies have begun to
provide primary care practices with increased reimburse-
ment if they meet National Center for Quality Assurance
standards for certification as a PCMH (38).
By 2009, numerous funding agencies, including the
American Academy of Family Physicians and the US
Centers for Medicare and Medicaid Services, had initiated
more than 22 demonstration pilot projects to develop, field
test, and evaluate PCMH models (39—41).
e PCHM concepts were included in the 2010 health care
reform bill (see the following sections).

Community Health Centers

Community health centers (CHCs) are a large, growing
provider of primary care, especially for poor, minority, and
uninsured Americans. As of 2010, more than 1,200 CHCs in
6,000 sites were providing primary medical care for an esti-
mated 17 million Americans, providing access to quality serv-
ices for a population that is 60% minority and 40% uninsured.
CHC:s receive federal funding to provide primary care as a
major component of the “safety net” for people with limited
financial resources. Federal funds for CHC growth were
expanded in 2009-2010, and consequently CHCs are projected
to serve 30 million people by 2015 (41).

CHG:s are increasingly using electronic medical records;
engaging in quality monitoring and improvement programs;
and employing comprehensive health teams including physi-
cians, nurse practitioners, physician assistants, dentists, nutri-
tion counselors, social workers, nurses, and others. Studies
have shown that people residing in communities with CHCs
have considerably better access to care (42), and CHCs have
been credited with helping narrow the black/white and
Latino/white health gap in key areas, such as infant mortality,
prenatal care, and tuberculosis death rates.

Low Overhead Practice Models

Overhead expenses from support staff devour around two-
thirds of a primary care practice’s revenue. By reducing this
overhead to as low as 20% of revenue by operating on a cash-
only basis with limited office staff, low overhead practices can
see fewer patients per day and charge far less per visit. Patients
find them appealing because the total cost of care is often no
more than they would expend as the co-pay under traditional
insurance. Physicians find them appealing because they are
able to spend more time with patients and generate a similar
income to that of more traditional practices. Because concerns
about efficiency and the need for patient co-pays will not disap-
pear, even under health care reform, low overhead practice
models are likely to continue growing in the foreseeable future.

One low overhead family physician, for example, sched-
ules two patients per hour and reports an annual income con-
siderably higher than the median for primary care physicians

(43). See the “Practice Profiles” section at the end of this
chapter for a description his low-overhead practice. Another
low overhead office practice, Qliance, started in 2007 in the
Seattle area and within 3 years was operating three clinics with
13 providers. The typical Qliance physician carries a panel of
800 patients and in a typical day conducts 10 patient care vis-
its, handles 3 to 10 phone calls, and interacts with between one
and five patients by email; a combination of low visit costs paid
directly by patients, their employers, or unions, plus a modest
monthly fee, support the services (44).

Another rapidly growing form of low-overhead practice
is the home care or nursing home practice. In these practices,
one or more physicians work out of a car or van, supported by
a lean infrastructure of staff that schedule visits, phone
patients for follow-up, and manage administrative paper-
work. The majority of patients in these practices are home-
bound elderly, assisted living residents, and nursing home
residents. Some home care practices are partly subsidized by
hospitals, because they reduce emergency department use. As
one home care physician wrote, “I can deliver high-quality
medical care to patients in comfort and privacy at a reasonable
cost to them and with a reasonable income for me” (45). Some
home care practices are cash only; those that focus on assisted
living or nursing home patients receive most of their reim-
bursement from Medicare.

INTEGRATED HEALTH CARE SYSTEMS
THAT EMPHASIZE PRIMARY CARE

Medical and surgical specialists are increasingly recognizing
the value of working in health care settings where primary
care and specialty services are well integrated, and where pri-
mary care is at the center of health system design. As a result,
some of the nation’s oldest and most respected private health
care systems, including the Mayo Clinic, the Geisinger Health
System, and Group Health Cooperative, have been structured
around strong primary care programs. These primary care-
based integrated health systems serve large populations of
patients of all socioeconomic groups, providing high quality
health care to millions at remarkably low per capita costs (6).
Recently, several integrated health care systems have been
among the leading organizations in developing and imple-
menting the patient-centered medical home (46-49).

Health Care Reform and Primary Care

One of the forces most strongly shaping the direction of health
care in this decade will be implementation of the Patient
Protection and Affordable Care Act of 2010 (“health care
reform” bill). Through a series of measures aimed at improv-
ing access, providing incentives to the provision of quality
care, emphasizing prevention, and more closely regulating
insurance companies, health care reform is projected to reduce
by more than half the number of uninsured patients in the
United States, reduce the annual growth rate of health care
expenditures, and save the federal budget $143 billion over
10 years (50).

A key feature of health care reform is investment in an
improved primary care system. According to a summary of
the health care reform act prepared by the Commonwealth
Fund, “a strong network of primary care physicians is
central to a high performance health system that works for
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everyone . ... Health care reform will test a new model of care
that changes the way health care is organized. Patients can
enroll in a patient-centered medical home, which is accountable
for ensuring that patients get all recommended care. By offering
care on nights and weekends, by using information technology
and office systems to remind patients about preventive care, and
by assisting them with obtaining needed specialty care, medical
homes provide high-quality, coordinated care. .
incentives will help these practices succeed” (51).

Among the legislative provisions of health care reform
and related congressional initiative are the following, which
directly impact primary care:

.. Financial

e increased payments for primary care under Medicare and

Medicaid,

incentives for practices to meet the requirements for certifi-

cation as medical homes,

improved access to care for low-income and uninsured peo-

ple through expansion of community health centers and the

National Health Service Corps,

e a requirement that insurance plans provide free preventive
care for services that have sufficient evidence supporting
their effectiveness

e investment in primary care training, and

e special financial incentives for practices to adopt electronic
medical records and to use them to monitor and report qual-
ity indicators.

As a result, the coming decade will be one of rapid growth
and evolution in primary care, incorporating many of the prin-
ciples and innovations described in this chapter.

BEY PO I NI

e Health care systems that are based on available, high-
quality primary care have lower costs and better overall
health outcomes than systems that are specialty-focused.

e The principles of family medicine (and of quality primary
care) include access to care; continuity of care; team-based,
comprehensive care; coordination of services; community
orientation; prevention focus; patient self-empowerment;
evidence based practice; family centeredness; and a biopsy-
chosocial, life cycle perspective.

¢ Between 2010 and 2020 primary care will expand and evolve
at a rapid rate, due to innovations such as the patient-centered
medical home, private initiatives to improve primary care,
and provisions included in the health care reform act.
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Aﬁreer in Family Medicine: A World
of Opportunities

Philip D. Sloane, Catherine C. Feaga,
and Harold Gutmann

Training in family medicine opens up a wide array of career options; in this appendix, we provide a glimpse of some of those
options. Possible career paths include outpatient and inpatient care, rural or urban settings, community or academic medicine,
international health care, travel medicine, maternal—child health, sports medicine, geriatrics, health system leadership, and
research. What all these career paths share is a commitment to deliver excellent, patient-oriented primary care across the range
of organ systems, using a biopsychosocial approach to care. In the succeeding sections, we profile a few examples of the range of
careers available within family medicine.

e One such option is rural practice. Dr. Chelsea Hamman-practices in Marion, VA, a town of
' 6000 nestled between the Appalachian and Blue Ridge Mountains. Along with her hus-
band—a Lutheran pastor—and three children, she has 20 chickens and goats on their 58-
acre farm. “This is a great place for a family,” Hamman said. “My daughter loves riding
horses, so we’re planning on adding a horse to the menagerie. It’s a lot of fun. If you had
asked me 10 years ago if I would have this, I would have never thought it possible.”
Hamman chose rural medicine because it provided a healthy balance between work and
family. She begins her day at 8:30 a.m. and finishes all her paperwork by 5 p.m. She sees 18
to 25 patients per day and shares an office with three other family physicians. Each helps the
other if someone is overbooked or needs a day off. “The variety is good. You never know
what will be behind the door.”

Being a doctor in a small town offers many blessings and some unique challenges.
“Most people respect your boundaries. Sometimes they don’t though and they try to run me
down in Wal-Mart because they need a refill on a prescription.”

Hamman gets two Fridays off per month, except for once every 8 weeks when she is
on hospital duty. “It’s obvious what an important role family physicians play in the health-
care system here. We're available to fill in for pediatrics, [emergency room] and the hos-
pitalists.”

Resort communities are often quite rural as well, so they too are perfect settings for the
broad skills of a family physician. On a typical day, Dr. James Kennedy, who practices in
Winter Park, CO, will see a patient with bursitis, another with a broken finger, one :
with depression and anxiety, another for an allergy injection, someone with back
pain, and one with acute shortness of breath, plus two well-child checkups and an
adult physical. “People feel pretty comfortable coming here for most anything,” he
said. “The only thing we don’t do is obstetrics, and that’s because there isn’t a hos-
pital (in town).”

Kennedy chose Winter Park because he can go skiing between seeing patients
and he’s able to work alongside his daughter, Dr. Kelly Glancey. Kennedy and
Glancey manage everything themselves and have no support staff. Maintaining low
overhead allows Kennedy to break even on just two patients per day. “That frees up
our time for walk-ins, and allows us to do the billing, answer phones, answer ques-
tions, do prescription refills—all of the things patients like a physician to do.” It is
also much more efficient because there are no information handoffs. “I can handle i —
the refill before the patient is off the phone.” James Kennedy, MD

Chelsea Hamman, MD

12
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Exploring new ways of practicing medicine is common in family med-
icine. One leader in innovation is Dr. Brian Forrest, of Apex, NC. Forrest’s
low-overhead model of practice allows him to break even on four patients
per day. He charges much less than usual (§49 for a full physical), has more
autonomy, and takes home more than $250,000 a year. Most visits are 30 to
50 minutes, virtually always with the same provider, decreasing waste and
inefficiencies.

During residency, Forrest was struck by the viscous cycle of high over-
head, declining reimbursement, and increasing productivity demands that
plagued many practices. He was also alarmed that patients who were paying
out of pocket were charged the most. To address these issues, he decided to
eliminate the insurance “middle men.” This allowed him to reduce his over-
head to 24% (vs. 65-70% for the typical practice) and pass the savings on to the
patient. “I post a price list of services out front so there is total transparency
and patients can figure out the cost of their bill before they even see me. People
pay at the time of service, and my collection rate is 99.8%. It’s efficient.”

Dr. Forrest draws blood, runs the electrocardiograms, administers
vaccinations, and even takes out the trash. That translates to savings for the
practice, but it also leads to increased patient satisfaction. “People enjoy

Brian Forrest, MD

having their doctor’s undivided attention rather than being passed off to
g gp
support personnel.”

Trailblazing new, improved health care delivery models seem to be in the

just giving someone a pill.”

constantly.

Murray no longer does
obstetrics or consults in hospi-
tals, but she does carry a pager

= at all times. “The interesting
urray, MD thing is that when people are
empowered, they know how
to take care of themselves. I
usually get only three calls a week.” Murray’s schedule at Sastun has her seeing
patients from 9 a.m. to noon and from 2 to 5 p.m. 4 days per week, often in 30- to
60-minute appointment slots. “I love working with people in a way that allows me
to be present with them. I'm able to really listen and put everything together from
the ground up.”

For osteopathic physicians, a career in family medicine helps blend tradi-
tional medicine with a complementary medicine tradition. John Garlitz was
motivated to pursue a career as a Doctor of Osteopathy by a boyhood experi-
ence with successful osteopathic treatment of refractory back spasms, and see-
ing his chronically ill mother in need of coordinated care. “I wanted to focus
on keeping my patients out of the hospital, and the only way to do that was to
understand the root causes of their symptoms.” Osteopaths are trained to look
for causes and manifestations of disease on the physical, mental, emotional,
and spiritual levels. Although family physicians comprised only 14% of prac-
ticing MDs in 2004, they represented 41% of DOs. “There have been times
I've been able to help a patient because I knew what was going on with the
rest of the family,” said Garlitz, a physician, teacher, and course administra-
tor at West Virginia School of Osteopathic Medicine.

—_—

Jane M

blood of many family physicians. When Dr. Jane Murray had enough of the
academic world (as department chairman at the University of Kansas), she
founded the Sastun Center of Integrative Healthcare in Kansas City to create
a positive environment for patients and practitioners.

Besides Murray, the clinic staff includes a family nurse practitioner, a
psychiatrist, a psychologist, two naturopathic physicians, a Chinese medi-
cine practitioner, a bodywork practitioner, an energy worker, a nutritionist,
a pharmacist and a yoga instructor. “I wanted to be part of something that
addressed a person’s totality of needs,” Murray said. “Medicine is more than

Murray feels that the need for physicians who approach a patient holisti-
cally is growing. “Patients are interested in education, and our goal is to
empower them. Sastun holds regular yoga classes and informational seminars
taught by practitioners, and Murray’s goal is to have the classroom going

\Rd

John Garlitz, DO
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As an osteopath, he tries to think holistically about each patient. “For example, rather than putting a patient with [gastrointesti-
nal reflux disease] on a [proton pump inhibitor], which treats the symptom and not the root cause (which is often obesity), I talk with
them about lifestyle changes and decreasing weight, reducing the need for the drug. That’s great because decreased stomach acidity
can lead to calcium and B12 absorption problems. So instead of treating a symptom, we’re trying to find the root of the cause and
correct it.”

Warren Jones, MD

Military medicine is built around family physicians, and has recently adopted the
Patient-centered Medical Home as a cornerstone of service provision. In the military,
family doctors often find themselves rising to high leadership positions quickly. For
example, Dr. Warren Jones rose from being a general medical officer in the Navy to
become the medical director of the more than 10 million member TRICARE Military
Health Program. Jones credits his generalist perspective for his success. The under-
standing of individual, family, community, and environmental health that he developed
in the practice of family medicine enabled him to expand and apply solutions on
regional and national levels. “As family doctors, we’re taught to look at the big picture
while not overlooking the things on which you can stub your toe. A lot of people don’t
have that skill,” Jones said.

He was also the first African-American president of the American Academy of
Family Physicians and later developed the Mississippi Institute for the Improvement
of Geographical Minority Health to empower underserved communities across the
state.

Jones has delivered more than 2200 babies and practiced in the air, at sea, and in for-
eign lands. Though he officially retired from direct patient care to begin work with com-
munity, state, and national health care issues, he still identifies himself first and foremost
as a family physician. “Being a doctor is more than being able to write a prescription. It’s

to help a community heal itself. I do that by teaching. Doctore in Latin means ‘to teach,” and that’s what I do every day and I

love it.”

American’s chief health teacher is also a family doctor—Dr. Regina Benjamin, who recently became the 18th Surgeon
General of the United States. She started out as the only doctor in Bayou La Batre, AL, a shrimping village with approximately

Regina Benjamin, MD

2,500 residents. There she established a family medicine that allowed
her to treat the area’s uninsured, often taking a pickup truck to
make house calls on isolated or immobile patients.

Benjamin rebuilt the rural health clinic three times after it was
destroyed by Hurricane George in 1998, Hurricane Katrina in
2005, and a devastating fire in 2006. Benjamin also became the first
African-American woman to head a state medical society when she
was named president of the Medical Association of the State of
Alabama.

Her efforts were commended by President Barack Obama,
who nominated Benjamin to be “America’s Doctor” on July 13,
2009. “(Benjamin) represents what’s best about health care in
America,” Obama said. “Doctors and nurses who give and care
and sacrifice for the sake of their patients; those Americans who
would do anything to heal a fellow citizen . . . . When people
couldn’t pay, she didn’t charge them. When the clinic wasn’t
making money, she didn’t take a salary for herself. When
Hurricane George destroyed the clinic in 1998, she made house
calls to all her patients while it was rebuilt. When Hurricane
Katrina destroyed it again and left most of her town homeless, she
mortgaged her house and maxed out her credit cards to rebuild
the clinic for a second time.”

Serving the underserved extends beyond national bound-
aries, and again family medicine skills are often what’s needed.
That is what Dr. Stephanie Van Dyke decided, and why she
entered a rural family medicine training program in Oregon. As
an undergraduate, she had become very interested in a commu-

nity in Uganda, so much so that, while at Albany Medical

College, she returned three times, bringing physicians, resi-

dents, and other students with her. When her grandmother passed away, she used her small inheritance to establish the

Engeye Health Clinic.
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Reflecting on what she would need to lead the clinic, Van 9 SR
Dyke realized that family medicine would be the most useful v AR,
training, because it was the only specialty that would prepare 1
her to care for young and old patients and focus on the outpa-
tient setting that was so relevant in Uganda. Specialists are often
not readily available in the hospital where she chose to train. “So it
forces us to do a lot of our own work,” she noted. “If there’s a lum-
bar puncture, we're it. If I have a patient with an infection, there
is no infectious disease consult service, so I have to learn it and
treat it myself. This type of program forces a resident to gain the
competence and confidence she will need to handle things on her
own afterwards.”

Another family physician who is making an international
impact is Dr. Jeffrey Heck, a professor of family medicine and
also the founder and director of Shoulder to Shoulder (Hombro
a Hombro), a nonprofit, nongovernmental organization that
seeks to improve the health of more than 60,000 Hondurans
under its care in ;
its service area Stephanie Van Dyke, MD
of approxima-
tely 300 square
miles. Shoulder to Shoulder operates two medical centers, provides a range of
dentistry services, makes home visits to elderly and chronically ill patients,
maintains an electronic medical record system, holds regional health seminars
and training sessions for village midwives and health promoters, provides
scholarships to the brightest and poorest children, and provides entrepreneur-
ial opportunities to help empowers girls in the area. “It is so easy to get burned
out in our current health care system,” Heck notes. “But I have seen thousands
of medical students, residents, doctors and nurses come to Shoulder to Shoulder
and leave with a renewed sense of purpose and vision as to why they are in the
healthcare profession. It’s transformative.”

“The great thing about being a family doctor is that you can grow with your
patients. When I was a young guy in a small town, I was known as ‘the kid doc-
tor’ and most of my practice was obstetrics and pediatrics. As I've gotten older, 1
found myself really attracted to older people. The medicine is interesting and com-
plex and tends to draw upon the skills of an older, more experienced physician.”

Jeffrey Heck, MD —Jeffrey Heck, MD

Family doctors often also work in sports medicine, and even at the Olympics. Indeed, one of the most memorable moments in
Olympic diving history had family physician James Puffer right in the middle of it. It was 1988, at the Seoul Olympics, during the
preliminary competition. Defending champion Greg Louganis of the United
States hit his head against the diving board and splashed into the water.
Louganis had only 35 minutes before his next dive, so as head physician for
the US Olympic team Puffer gave the bloodied star four temporary stitches
on the top of his head. “We had a limited period of time during which to care
for him,” Puffer said. “I remember searching for the gloves I was sure I had
restocked in my medical kit that morning, but could not find them. I went
ahead and sutured his scalp without the gloves and got him back in time to
make his next dive that secured his place in the finals. He competed and won
the gold medal the next day.”

Having won two national championships in water polo at UCLA,
Puffer gravitated to sports medicine as a fourth-year medical student. “I
realized the need in athletics for care provided by physicians with broad
primary care training.” Shortly after Puffer finished his residency, US
Water Polo approached him and asked if he would put together their
sports medicine program. Working his way up through the volunteer

James Puffer, MD
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Olympic Physician process, he helped to care for the 1984 US Winter Olympic Team in Sarajevo and was chosen as head physi-
cian in Seoul, South Korea. Dr. Puffer is now Executive Director of the American Board of Family Medicine.

Another family physician that has incorporated personal interests into his career is Dr. Jon Hallberg. “Being a generalist
means [ have lots of options,” Hallberg remarks, and he seems to have taken advantage of all of them. He is a team doctor for the
Minnesota Twins, attending their preseason training
camp in Florida. He has also taken weeklong trips to
Scandinavia and Eastern Europe with the St. Paul
Chamber Orchestra. He acts as a public health ana-
lyst on Minnesota Public Radio, a position only
appropriate for a generalist.

Because of his interests in theater and commu-
nity medicine, Hallberg created Hippocrates Café. “I
wanted a way to bring people together—patients,
neighbors, colleagues, students—and I couldn’t think
of anything in our professional lives that did that.”
The Café creates and offers performances centered on
medical topics that are designed to create discussions
between audience members. “We're planning one for
this April on leprosy because of the heavy metaphor-
ical aspect of the disease. I want to challenge people to
think about who the lepers in our society are today.
Are they the homeless, the schizophrenics, the alco-
John Hallberg, MD holics., those who have. been disfigured? We Wouldh

also like to do something to commemorate the 30°
anniversary of HIV/AIDS.”

Hallberg’s enthusiasm for family medicine is obvi-
ous. “For me, it has always been the liberal arts approach to medicine. Family medicine justifies my broad interests, and I know I am
a better physician because of it.”

Photo by Eric Melzer Photography

TRAINING OPPORTUNITIES AND RESOURCES

For students who are considering a career in family medicine, training opportunities include:

e Medical student electives. A good way for students to learn more about the range of family medicine practice is to take one or
more electives sponsored by university departments of family medicine. Typically, these include a wide range of settings and
practice styles.

A residency in family medicine. As of 2009, there were 457 accredited programs (52). All provide a standard curriculum that
prepares trainees to practice quality primary care. For students interested in specific types of practices, such as rural primary
care, international medicine, or inner city practice, there are residencies with special concentrations in those areas.
Postresidency fellowship training. Several fellowship training opportunities are available for family physicians who have fin-
ished residency and desire additional training, including practitioners who want to change the focus of their practice. Among
the types of fellowships available to family physicians include geriatric medicine, sports medicine, preventive medicine, hospi-
talist care, maternal—child health, sleep medicine, adolescent medicine, and hospice and palliative medicine.

A master’s degree in public health. For people thinking of a career that would include administration or public policy work, includ-
ing working in a public health department or for a state or federal agency, or for international work, a master’s degree in public
health or an equivalent discipline can be very valuable. Programs tailored toward physicians allow completion of the degree in a
year. Preventive medicine fellowship training programs—two year programs aimed at training public health-oriented physi-
cians—typically include obtaining a master’s degree as part of their curriculum.

A good source of information is faculty within family medicine departments in medical schools. In addition, here are a few inter-
net-based resources that are helpful to students and others considering career opportunities in family medicine:

e The Virtual Family Medicine Interest Group: Attp://fmignet.aafp.orglonline/fmig/index.html

e The AAFP Directory of Family Medicine Residency Training Programs: Attp://www.aafp.orglonline/en/home/ membership/
directories/residencyprograms.html

® The American Board of Family Medicine residency information: Azzps://wwuw.theabfm.org/residency/index.aspx

e The American Association of Medical Colleges Careers in Medicine Page: htzp://www.aamc.org/students/cim/pub_fp.htm
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CHAPTE

Information Mastery: Basing Care on
the Best Available Evidence

Molly Cohen-Osher, Mark H. Ebell, David C. Slawson, and

1. Define the role of relevance, validity, and work in
determining the usefulness of an information source.

2. Distinguish the importance of secondary point-of-care
resources and tools to keep up with the relevant
medical literature.

3. Identify the uses and limitations of other information
sources including review articles, practice guidelines,
original research journals, clinical experience, lectures,
experts, internet searches, controlled circulation journals,
and pharmaceutical representatives.

4. Recognize key factors to consider when evaluating the
relevance and validity and interpreting the results of
original research on therapy.

5. Comprehend the value of sensitivity, specificity, predic-
tive values, and likelihood ratios when evaluating
diagnostic tests.

CLINICAL OBJECTIVES

The prevailing focus in many areas of medicine is practicing
“evidence-based medicine.” This style of medical practice
involves “an acknowledgment that there is a hierarchy of evi-
dence and that conclusions related to evidence from controlled
experiments are accorded greater credibility than conclusion
grounded in other sorts of evidence” (1).

Many clinicians believe that they have always practiced in
this way. However, too often decisions are actually based on
local custom, habit, the clinician’s experience with a single case,
or the teaching of experts. An evidence-based approach means
that the clinician has made the effort to identify the strongest,
most valid studies, is able to change his or her mind when the
evidence supports a change in practice, and acknowledges
when the evidence available for making a decision is less than
ideal. Sometimes we have good, clear evidence to support med-
ical practices, whereas at other times we have relatively little
information to help guide care. The trick is to know the
strength of evidence available to support one’s current practice,
to acknowledge that level of evidence when making decisions,
and to use this information to help patients choose the best
approaches among valid competing alternatives.

Much of the current evidence in medicine addresses narrow
questions in highly selected patients. Although this is good sci-
ence, it means that data are lacking on some of the most chal-

Allen F. Shaughnessy

lenging aspects of family medicine: the patient with multiple
problems, and patients with vague symptoms such as fatigue and
dizziness. Another limitation is that the majority of research has
been conducted in referral settings and may not be applicable to
primary care populations. Finally, it is worth noting that because
much research funding is provided by the pharmaceutical indus-
try, far more clinical trials have been conducted of pharmaceuti-
cal products than of alternative therapies. Thus, the absence of
evidence 1s not evidence of absence of an effect.

The bottom line with evidence-based medicine is that the
patient—not pathophysiologic reasoning, schools of thought, or
specialty-specific approaches—should be the center of all care
decisions. Patient outcomes that matter—decreased symptoms,
better quality of life, lower mortality, and cost—should super-
sede tradition, anecdote, turf, authority, mental gymnastics, and
other approaches that have plagued the practice of medicine.

INFORMATION MASTERY

During a typical day of patient care, a family physician gener-
ates about 15 to 20 clinical questions (2). Studies have shown
that approximately two-thirds of these go unanswered. In one
study, doctors’” unanswered questions were submitted to med-
ical librarians, who answered them and returned them to the
physicians. Physicians reported that approximately half of the
answers would have impacted their practice (3). Although
most physicians want to provide evidence-based care, and
want to further their own understanding and abilities, there
are many reasons that these questions are never answered.
They include lack of time, lack of resources, lack of the ability
to find the answer, or the physician’s perception that there is
no good answer to their clinical question (4).

When physicians do spend the time to answer their own
clinical questions, they most frequently get their answers from
textbooks or colleagues. Although they may get their ques-
tions answered, textbooks are quickly outdated, and col-
leagues are subject to their own biases. A main concept of
information mastery involves using sources that give you the
highest yield of relevant and valid information with the least
amount of work. This is the concept of “usefulness.”

Determining Usefulness

The first key concept of information mastery is to recognize
that not all sources of information are equal, but that they
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differ with regard to their usefulness. This useful information
has three attributes: it must be relevant to our practice; it must be
correct (valid); and it must take little work to obtain. These three
factors can be conceptually related in the following manner:

Relevance X Validity
Work

Usefulness of information =

® Relevance refers to the applicability of the information to
practice.

® Validity refers to the extent to which the information is sci-
entifically based and free of bias.

e Work refers to the time and energy required to get the
answer to your question.

Each of these concepts is discussed in more detail in the sections
that follow.

RELEVANCE

When determining relevance, we need to consider whether
the information is patient-oriented evidence that matters
(POEM). Three questions will help you determine whether

information is relevant.

1. Did the study evaluate an outcome patients care about? The
first criterion for a POEM is that the outcome of the study
be something that patients care about or is patient-
oriented evidence. For example, a patient may care about
symptoms, morbidity, or mortality. At first glance, you
might think that all studies evaluate patient-oriented out-
comes. However, if you contrast this with studies that
look at disease-oriented evidence (DOEs) you will under-
stand the distinction. A DOE study measures outcomes

TABLE 2.1

that are physiologic markers for disease such as blood
pressure, peak flow, bacteriologic cure, or serum creati-
nine. Although this information is crucial to researchers
in medicine, it does not always translate to clinical medi-
cine. Disease-oriented information assumes a chain of
causality that may look convincing, but links are often
found to be missing or broken when the topic is studied
with patient-oriented outcomes. For example, studies
have shown that intensive glucose lowering can decrease
hemoglobin Alc levels in patients with diabetes. This dis-
ease-oriented outcome has affected the way that we treat
patients with diabetes by following a fairly convincing
chain of causality—if intense glucose control lowers the
Alc, it must help prolong life by decreasing myocardial
infarctions, strokes, and renal failure. However, recent
studies have shown that intensive glucose lowering does
not decrease the patient-oriented outcome of mortality and
may actually increase it (5,6). Sometimes DOEs support
POEMs (e.g., treatment of hypertension with a diuretic
reduces the risk of myocardial infarction and death); in
other cases, the POEM disproves a therapy that had been
promising based on DOEs. See Table 2.1 for more exam-
ples of disagreement between DOEs and POEMs.

2. Did the study evaluate a condition, disease, or issue that is rele-
vant to your practice? The next idea in determining whether
a study is a POEM is to determine if the patient-oriented
outcome matters. When evaluating whether the study mat-
ters you want to consider if the problem is common and the
intervention feasible. For example, a recent study might
have shown that a new medication can lower strokes in
patients with atrial fibrillation (a patient-oriented out-
come); however, the medication is not available in the
United States where you practice.

Comparison of Disease-Oriented Evidence (DOE) with Patient-Oriented

Evidence that Matters (POEM) for Common Conditions

Disease or Condition

DOE Evidence

POEM Evidence

Doxazosin for blood
pressure (16)

Reduces blood pressure

Increases mortality in
African-Americans

Antiarrhythmic medication
following acute myocardial
infarction (17)

Suppresses arrhythmias

Increases mortality

Sleeping infants on their
stomach or side (18)

Anatomy and physiology suggest | Increased risk of sudden

this will decrease aspiration

infant death syndrome

Vitamin E to prevent for
heart disease (19)

Reduces levels of free radicals

No change in mortality

Histamine antagonists and
proton pump inhibitors
for non-ulcer dyspepsia (20)

pH levels

Significantly reduce gastric

Little or no improvement in
symptoms in patients with
non-gastrointestinal reflux
disease, non-ulcer dyspepsia

Hormone replacement
therapy to prevent heart
disease (21)

Reduced low-density lipoprotein
cholesterol, increased high-
density lipoprotein cholesterol

No decrease in cardiovascular
or all-cause mortality and an
increase in cardiovascular
events

B-blockers for heart
failure (22)

Reduced cardiac output

Reduced mortality in moder-
ate to severe disease




3. Ifthe information is true, would the findings require you to
change the way you practice? The final step in determin-
ing whether a study is a POEM is if the study results are
true, will it require you to change your practice? Let’s
say that a recent new study shows that using estrogen in
postmenopausal women is not helpful in decreasing
myocardial infarctions. The study looks at a patient-
oriented outcome (decreased myocardial infarctions) and
the intervention is feasible (not to give estrogen).
However, this is an example of patient-oriented evidence
that doesn’t matter because most clinicians already know
that estrogen therapy for postmenopausal women does
not decrease myocardial infarction, so there is no need to
change their practice.

VALIDITY

Assessing the validity of research is time-consuming and diffi-
cult without formal training and a great deal of practice. In
addition, after these skills are learned, busy clinicians must not
only stay current with important clinical content, but also with
changes in critical appraisal techniques. Several secondary
sources have been created to evaluate the validity of studies
and list it in a way that is transparent and easy to evaluate.
These sources remove the time-consuming step of evaluating
the validity of each study for you. We will discuss this more
when we review point-of-care resources.

THE IDEA OF WORK

Think about the last time you did a PubMed search to find the
answer to a clinical question. How long did it take you to find
relevant articles? Then how long did it take you to determine
whether the article or articles were based on valid study
design? This can take a lot of time and energy and therefore
increases the amount of work. Now think about asking an
attending or a specialist for the answer to a question. How
much time and energy does this take? How about looking for
an answer in a textbook? What about looking on the internet?
The more work you have to do to get your answer, the less
useful a source is.

So why wouldn’t you always want to do something quick
like call an expert or use an online search engine? To answer
this, you need to look at the other parts of the usefulness equa-
tion: the relevance and the validity. If you used an online
search engine to look for an answer for treatment of pediatric
asthma and it brings you to a parent’s blog that might answer
your specific question, the answer may require little work but
has a good chance of not being scientifically valid. A textbook
might have helpful information, but it could be outdated.
Remember that relevance and validity are multiplied: if the
information is not valid, its usefulness equals zero.

INFORMATION SOURCES

Now that we have discussed the concepts of why it is so impor-
tant to answer clinical questions, why they are so often unan-
swered, and what useful information is, we need to discuss
how to find the answers to our questions in the most “useful”
way. Numerous sources of medical information are available,
each with its advantages and disadvantages. The main ones
are discussed in this section.
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Strength of Recommendation Taxonomy (SORT)

Strength of
recommendation Basis for recommendation

A Consisteqt, good-quality
patient-oriented evidence

B Inconsistent or limited-quality
patient-oriented evidence

C Consensus, disease-oriented evidence,
usual practice, expert opinion, or case
series for studies of diagnosis, treatment,
prevention, or screening

Figure 2.1 o The Strength of Recommendation Tax-
onomy (SORT).

Secondary Point-of-Care Resources
(Hunting Tools)

There are multiple point-of-care resources that have been
developed to organize all of the relevant medical literature
(i.e., those involving POEMs) and synthesize the information
into a searchable database. The more useful of these sources
grade the validity of an individual study and the strength of
the evidence of a recommendation based on a body of
research. Most grading systems focus primarily on validity,
although the Strength of Recommendations Taxonomy
(SORT) (Fig. 2.1) also incorporates relevance into its grading
scheme. These systems are important because they give you a
quick way to judge the usefulness of the information you are
reading. Figure 2.1 presents the SORT taxonomy.

In addition to grading the validity, the more useful point-
of-care resources are transparent, meaning that they describe
the process that they use to gather their evidence, the inclusion
and exclusion criterion for information, and any conflicts of
interest with study sponsors.

Medical students are generally taught the skills to evalu-
ate relevance and understand the validity of research studies.
However, with more than 20,000 original research articles and
200 to 300 POEMs published annually in the top 100 clinical
journals, it is impractical to do it all yourself. Instead, you
should familiarize yourself with one or more independent
sources that survey the literature, evaluate relevance (ideally
using the POEMs criteria described previously), assess the
article for validity and bias, and summarize it in a concise,
structured format for you. Sources are even available that
automatically download the latest summaries to your hand-
held computer. Such sources are summarized in Table 2.2.

Keeping up with the Literature
(Foraging Tools)

To remain an effective clinician you need a source (or sources)
of information for answering clinical questions, but you also
need a source (or sources) of information to keep current. New
important research with patient-oriented evidence that matters
is being generated at a rapid pace, but unless you know that this
new information exists, you would not know that there is a
need to change your practice. Therefore, it is imperative that
students and physicians develop a system to keep up with the
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TABLE 2.2 Web-based Sources of Evidence-Based Clinical Information

Site Web Address

Comment

Free

Centre for Evidence-Based Medicine | Azp://cebm.jr2.ox.ac.uk/ This site has useful tools and resources,
including the “official” table of levels of
evidence
Netting the Evidence http:/lwww.shef.ac.uk/ ~scharr/ An extensive list of sites
ir/netting

Bandolier http:/lwww.jr2.ox.ac.uk/ Popular British site, includes essays and
Bandolier/index.html features a good sense of humor

National Guidelines Clearinghouse www.guidelines.gov Repository for practice guidelines. Note that

not all are evidence based

Subscription

Essential Evidence Plus

wwuw.essentialevidenceplus.com

Source of POEMs, Cochrane abstracts,
guidelines, and decision support software

Gwent/Turning Research Into
Practice (TRIP)

hetp:/lwww.tripdatabase.com

Lets you search over a dozen evidence-based
sites at once

The Cochrane Library http:/lwww.updateusa.com The Cochrane Library contains the Cochrane
lelibhomelclib.htm Database of Systematic Reviews, the

Database of Abstracts of Reviews of
Effectiveness, and The Cochrane Controlled
Trials Register

ACP Journal Club http:/lwww.acpjc.org/ Abstracts of adult medicine studies with
commentary

Dynamed http:/lwww.dynamic medical.com/ | A medical information database with clinical

topic summaries as well as weekly updates

patient-oriented evidence that matters. The most useful forag-
ing tools are transparent, clearly describing their criterion for
inclusion and exclusion, methods, and affiliations or conflicts of
interest. E-mail services such as Daily POEMs or Dynamed
Weekly Updates present information filtered for relevance and
validity in bite-sized pieces. The Prescriber’s Letter offers updates
in short paragraphs, with more information online for readers
wanting more information. The ACP Journal Club, Bandolier,
Journal Watch, FP-IM Database, and others, provide abstracts
and sometimes commentary on articles of interest to family
physicians. Review services, such as The Medical Letter and
Primary Care Reports, AAFP Home Study course, as well as
audiotape subscription services such as the Audio-Digest series
focus on one or a few issues each month. As with any source of
information, consider the relevance (how the articles are selected
for the newsletter) and validity (how they are evaluated).

Increasingly, audio digests and newsletters are being
offered as podcasts. They automate the updating process, are
often free, and can be listened to while exercising or driving.
Remember, though, to look for relevance and validity in these
low-work sources.

Other Information Sources

Although the electronic products mentioned previously should
often be used first to answer clinical questions at the point-
of-care, there are times when other resources can be valuable.

These include review articles, practice guidelines, controlled cir-
culation journals, lectures, clinical experience, experts, internet
searches, and pharmaceutical representatives. Each of these can
and should be evaluated for relevance and validity.

REVIEW ARTICLES

There are two types of medical review articles: systematic
reviews/meta analyses and summary reviews.

Systematic reviews and meta analyses focus on only one or
two clinical questions. A good systematic review has four
steps: 1) identification of one or two highly focused clinical
questions; 2) an exhaustive search of the world’s medical lit-
erature; 3) evaluation of the quality of each article, with
inclusion of only those that meet criteria for quality; and 4)
synthesis of the data. The synthesis can be qualitative (a tex-
tual description of the bottom line) or quantitative (using
specific statistical methods to combine the data from differ-
ent studies into a single summary measure of effect, a tech-
nique called meta-analysis, a technique that can only be done
when the outcome measures from different studies are gen-
erally the same and their study designs are similar).
Systematic reviews and meta-analyses can be powerful tools
because they have an increased ability to draw valid conclu-
sions over single articles. For example, 19 of 23 trials of the
use of B-blockers after myocardial infarction did not show a
statistically significant benefit to this therapy. However,
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when all of the trial results were analyzed together, B-blocker
therapy was associated with a 23% relative reduction of the
risk of death (7).

One of the best sources of this type of high quality review
is the Cochrane Library (http://www.updateusa.com/clibhome/
clib.htm). It includes the Cochrane Database of Systematic
Reviews. Each review is aimed at answering a specific question
(e.g., “Are antibiotics effective in the treatment of acute bronchi-
tis in adults?”). The methods used to identify all relevant
research on this question are outlined in the review. Only results
of randomized, controlled trials—the strongest form of clinical
research—are used in the reviews. The Cochrane Library also
includes the Database of Abstracts of Reviews of Effectiveness,
a compilation of systematic reviews from other sources that
meet the Cochrane’s rigorous standards for systematic reviews.
The Cochrane Controlled Trials Register is a database of more
than 260,000 individual controlled clinical trials and their
abstracts, many of which are not found in Medline.

Summary reviews cover a lot of ground, making in-depth
discussion of individual points impossible. As a result, it is dif-
ficult to assess the validity of the information behind the con-
clusion, and bias, often unrecognized by the author, can creep
into these reviews. A recent analysis of review articles on type
IT diabetes examined the methodological rigor of both rele-
vance and validity assessments. It found that the average score
was 1 of a possible high score of 15, with the best score being
only 5 (8). In 1993, Oxman et al. identified 36 summary review
articles and had them evaluated by professionals trained to cri-
tique review articles for methodological rigor using 10 criteria
(9). What they found was that reviews written by experts in a
particular field consistently received lower scores than those
written by nonexperts.

Summary reviews may not be current, especially in rap-
idly changing areas of medicine. For example, 6 years elapsed
between publication of a meta-analysis showing a pronounced
decrease in mortality by thrombolytic therapy for myocardial
infarction and when the majority of reviews recommended its
general use (10), and even longer before it was routinely rec-
ommended in medical textbooks.

Textbooks such as this one can be thought of as collections
of summary reviews. They usually present the bottom line and
are sometimes hard to evaluate for validity. One thing that dis-
tinguishes this textbook is the focus on an evidence-based
approach to care, which means providing detailed information
to support each recommendation. Because textbooks gradually
become outdated, textbooks of the future will increasingly use
electronic methods to update themselves.

PRACTICE GUIDELINES

The goal of practice guidelines (also called policies, consensus
reports, or practice parameters) is to help clinicians improve
the quality of care that they deliver and reduce inappropriate
variation in practice. Although some guidelines come from a
careful synthesis of all of the available evidence, others are
developed by simply polling experts for their consensus opin-
ion. The latter may reduce inappropriate variation in practice,
but do not necessarily improve the quality of care. When eval-
uating a guideline, look for a description of how the evidence
was assembled, and make sure that the authors rate the
strength of key recommendations. The best use of clinical
guidelines is as a suggestion to help govern most practice most
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of the time, and not as an inviolable protocol. Like a master
chef, you will learn to use these cookbooks as the guides that
they are designed to be, taking each recipe and varying it to
meet the needs of the moment.

ORIGINAL RESEARCH JOURNALS

Research journals can help us to find answers to specific ques-
tions as well as to stay abreast of new medical developments.
However, reviewing original research can be time-consuming.
It can also be difficult to find the most relevant article, and
original research articles are usually not quick reading.
Examples of original research journals include JAMA, Annals
of Family Medicine, BMJ, and at least 4,000 others.

Research studies published in knowledge-creation jour-
nals can be quickly skimmed for relevance by reading the title
of the article and the abstract. This initial screen should focus
on the three questions that we used to determine relevance for
POEMs previously:

e [s the problem studied one that is common to my practice
and is the intervention feasible?

¢ Did the authors study an outcome that patients would care
about?

e Will this information, if true, require me to change my cur-
rent practice?

This simple screening method will help you quickly eliminate
most of the articles in research journals (11,12).

CLINICAL EXPERIENCE

Clinical experience is often given short shrift in discussions of
evidence-based medicine and information mastery. This is
unfortunate, because clinical experience and clinical skills are
central to the effective, compassionate practice of medicine.
Information mastery does not tell us how to listen to a patient,
take a comprehensive history, perform a physical examination,
communicate effectively with patients, help them make deci-
sions that are best for them, or deal with ethical issues.
However, information mastery does help us make the best use
of the information that we gather from patients, helps us
streamline our clinical examination to focus on the most
important elements, and helps us present the best possible
array of options to our patients. The synthesis of information
mastery and clinical experience is “clinical jazz,” because it
melds the structure and rhythm of the scientific method with
the improvisation and skill of clinical practice.

LECTURES

Clinicians often leave a continuing medical education (CME)
lecture feeling they have learned something. However, a large
body of research has shown that practice habits are rarely
influenced by CME presentations. This has been called
“Chinese dinner memory dysfunction,” which is a temporary
feeling of satiety derived from “learning something” that is
quickly followed by an inability to remember or apply infor-
mation (13). To evaluate the usefulness of a CME presentation,
ask yourself: Is the topic common or important in your prac-
tice? Is the speaker focusing on patient-oriented outcomes or
disease-oriented outcomes? Does the speaker cite the strength
of supporting evidence for key recommendations, or does the
talk appear to be based on anecdote, habit, and custom? Does
the speaker refer to key evidence-based sources, such as the
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Cochrane Database, systematic reviews, and evidence-based
guidelines, or is the survey of the literature more selective? Do
not assume that the speaker is an expert who is beyond
reproach. The next section should give you some insight into
why experts can and must be questioned.

EXPERTS

We often turn to someone with greater experience and knowl-
edge in a particular area when we have a question. These peo-
ple are content experts. Information from a content expert
tends to be quite subjective; even in narrowly focused special-
ties, experts have a tough time agreeing. The experts cannot be
faulted for these discrepancies, for all of medicine has built-in
imprecision, and the toughest areas are often the ones involv-
ing human interpretation. Furthermore, experts will often
have diagnostic or therapeutic approaches that they believe in,
for which the evidence is not as strong as their opinion. All of
these issues make expert opinion questionable, though
unquestionably also quite useful.

There is another type of expert, the clinical scientist.
These experts in methodology may be physicians, pharmacists,
epidemiologists, or librarians who are expert at evaluating
information for validity but are not necessarily content
experts. They are able to give an objective assessment of the
quality of information, unencumbered by the bias of experi-
ence and training, but are at times unable to interpret the
validity or clinical usefulness of the literature.

INTERNET SEARCHES

Using internet search engines is a way that many physicians
use to find answers to clinical questions. Now think about a
search engine such as Google, and relate it to the usefulness
equation. What do you think about the work, reliability and
validity? A search engine such as Google often decreases your
work—it is quick and brings you to many sources. However,

the sources that Google brings you to all have differing relia-
bility and validity which may be very difficult to determine.

CONTROLLED CIRCULATION JOURNALS

Also called translation journals, these are journals delivered
without charge to physicians, supported solely by pharmaceu-
tical company or device manufacturer advertising. They con-
sist mainly of expert reviews or opinion. Patient Care,
Emergency Medicine, Hospital and Staff Physician, and many
others are in this category. Articles in these publications are
generally fun to read and are useful for review or for rapidly
refamiliarizing yourself with a topic. The downside of these
articles is that too often there is no real quality control to
ensure the information is correct. Unlike systematic reviews,
these articles generally are written backwards, meaning the
author writes his or her conclusions and then finds data to sup-
port this viewpoint, rather than looking at all of the data and
arriving at a conclusion. Some journals, such as American
Family Physician, have greatly improved the “evidence-
basedness” of their articles in recent years by providing evi-
dence summaries to authors and requiring strength of evi-
dence labeling.

PHARMACEUTICAL REPRESENTATIVES

These well-dressed, polite individuals present their informa-
tion in an easy-to-understand fashion. The relevance and
validity of their information, as with any other source, should
be carefully evaluated, however, pharmaceutical representa-
tives have a job to do, and that job is to sell specific medica-
tions. As a result, speaking to pharmaceutical representatives
is a highly inefficient method of getting information and
should generally be minimized. If you do speak with sales rep-
resentatives, keep in mind: (a) the common sales techniques
they employ (Table 2.3), and (b) the STEPS mnemonic, which
stands for five characteristics of a drug that determine its

TABLE 2.3 Sales Techniques Often Used to Promote Pharmaceuticals

Technique

Example

Appeal to authority: Using the opinion of an
authority, not the evidence, to support a
particular medication

“Dr. Knowitall, the famous cardiologist
from Atlanta, prescribes our drug a lot!”

The Bandwagon appeal: Using the popularity of

a medication to support its superiority

“Cephakillitall is the most widely pre-
scribed antibiotic in the United States!”

The red herring appeal: Using factual but irrelevant
information (disease-oriented evidence) to support

a medication.

“Our antibiotic achieves the highest mini-
mum inhibitory concentration in the
respiratory epithelium!”

The appeal to pity: Basing a decision on emotions

(pity, wishful thinking) instead of the
evidence

“You’ve got to help me out here—our
sales are really suffering this year!”

Appeal to curiosity: Similar to the red herring
appeal, it is the use of a demonstration or
highlighting of a nonclinical uniqueness to
captivate your mind

“Our pill has a unique shape that’s easy to
remember!

Error of omission: Not mentioning useful
information. The STEPS acronym (see text)
can help identify omissions.

“Really? A recent study showed it’s no
more effective than hydrochloroth-
iazide? I’ll look into that, doctor!”




usefulness: Safety, Tolerability, Effectiveness, Price, and
Simplicity. Also, remember to focus on patient-oriented rather
than disease-oriented outcomes. If you don’t hear any, don’t be
afraid to ask for it.

DECIPHERING RESEARCH REPORTS

Reading an original research study can be a challenge: the lan-
guage is often stilted, the articles are filled with acronyms, and
the statistics can be intimidating. In the next section, we will
help you understand how to interpret research results.

Therapy

There are many biases that can invalidate the results of a
study of therapy. The best way to overcome these biases is to
randomize, double blind, control, and have concealed alloca-
tion. Randomization means that patients are randomly
assigned to one arm of the study or another; this increases the
likelihood that the only difference between groups is the
treatment intervention. Double blind means that both
patients and investigators don’t know who is a treatment or
control subject. Having a placebo or better yet active compar-
son group (one that receives current “best practice” treat-
ment) also improves the validity of the study. Concealing allo-
cation prevents the researcher who is recruiting subjects
from knowing to which group the patient will be assigned,
precluding inadvertent or deliberate selective enrollment of
subjects based on this knowledge.

As described previously, the most valid research about a
therapy comes from randomized controlled double-blinded
studies. However, there are many other types of study design
that are frequently used to evaluate therapies. Case-control
and cohort studies are not randomized; they may mistakenly
find an association between a treatment and a favorable out-
come (or harm) because they are unable to adjust for unknown
confounding variables (14).

The next thing to consider when you are reviewing a
study on therapy is how to interpret the results.
Interpretation of study results usually starts with the p-value,
the probability that a difference between two groups was
simply by chance. A p value of 0.05 (the usual criterion for
“statistical significance”) tell us there is only a 5% chance that
the findings represent chance rather than a real effect of the
intervention on the outcome. However, this means that there
is still a 1-in-20 chance that the difference in treatment is
actually due to chance. The lower the p value is, the more
certain you can be that the difference between the groups
was not simply due to chance.

Once we know that a difference is statistically significant,
we need to understand the magnitude of benefit. This is
where it gets really tricky, because we can easily be influenced
by how the data are presented. For example, studies have
shown that statins will decrease the likelihood of a heart attack
or stroke, but summary results can be expressed in many ways.
Here are some of the ways one can present the same benefit of
statin therapy in a high risk patient (one with a 10% risk of a
heart attack or stroke over 10 years):

e The risk decreases from 10% to 8% (absolute risk)
e The risk reduction is 20% (relative risk reduction)
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e The risk decreases by 2 percentage points (absolute risk
reduction)

® One heart attack or stroke is prevented among 50 high-risk
people who are treated for 10 years (number needed to treat
[NNT)

e For every 50 high-risk people treated with a statin, 49 will
not receive benefit (NNT, negative spin)

e For every 50 high-risk people treated with a statin, 48 will
be healthy regardless of treatment, 1 will experience a heart
attack or stroke despite treatment, and 1 will be prevented
from having a heart attack or stroke (NNT, expanded)

Graphic representations can also give us a different feel for the
data (Figs. 2.2a—d). The advantage of using number needed to
treat or the graphic depiction of smiley faces (Fig. 2.2d) is that
it is often easier to understand, especially when comparing the
effect of different interventions, and facilitates communication
with patients about risk and benefit. When the likelihood of
an outcome is low, NNT's will be high. NNT's will decrease as
either the likelihood of the outcome increases or as the benefit
of the treatment increases. Table 2.4 presents some NNT's for
various medical interventions.

Diagnosis

Often, a study will describe the accuracy of a diagnostic test.
Tests can include history and physical examination maneu-
vers, clinical decision rules such as the Ottawa Ankle Rules,
blood tests, and imaging studies. It is important to evaluate
the overall benefit of using a new diagnostic test. Does the
test change diagnosis? Does it change treatment? Does it
change patient-oriented outcomes? Is it cost effective?
These questions can only be answered in clinical trials
where the new diagnostic test is used in one population of
patients (the intervention group) and not in another (the
control group).

The accuracy of a diagnostic test can be expressed in sev-
eral ways. Designers of diagnostic tests evaluate the accuracy
using sensitivity and specificity, since these statistics do not
change based on the prevalence of disease. Sensitivity is the
proportion of patients with disease who have a positive test,
while specificity is the proportion of patients without discase
who have a negative test.

# with a true positive test

Sensitivity = —
# persons with disease

# with a true negative test

Sensitivity = - -
# persons without disease

In many cases, sensitivity and specificity can be used in clin-
ical practice using the Spin and Snout mnemonics. When
positive, tests with a very high specificity can rule in disease
(Spin), whereas tests with a very high sensitivity, if negative,
can rule out disease (Snout). This rule works for many tests
when the prevalence of disease is neither very high nor very
low.

Positive (PPV) and negative predictive values (NPV) are
more useful to clinicians because they reflect diagnostic test
performance at different degrees of prevalence of disease
(pretest probability). The PPV is the proportion of patients

with a positive test who actually have disease, whereas the
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Figure 2.2 o Four ways of illustrating the same result involving the effect of taking statins for more than 10 years
for patients at high risk of heart attack and stroke. Figure 2.2a displays the relative risk reduction; Figure 2.2b compares the
relative risk; Figure 2.2c compares the absolute risk among statin users and nonusers; and Figure 2.2d uses a smiley face representation to
demonstrate the number needed to treat. (Source: 2,845 ways to spin the risk. Available at: hzp://understandinguncertainty.org/node/233)
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NPV is the proportion of patients with a negative test who are
actually free of disease.

#of true- positive test results

PPV =

(# of true -positive results) 4+ (number of false-positive results)

(sensitivity) X (prevalence)

[(sensitivity) X (prevalence)+ (1 -specificity) (1 - prevalence)]

# of true-negative test results

NPV =

(# of true-negative results) + (numbe of false-negative results)

(specificity)X (1-prevalence)

[(specificity)(1-prrevalence) + (1-sensitivity) (prevalence)]

USING PREDICTIVE VALUES: THE STORY OF BABY JEFF JR.

Jeff Jr. was the first born baby to a family medicine resident, Dr.
Jeff, and his wife after years of difficulty conceiving. As you
could imagine, the new parents were thrilled. A new screening
test for all male newborns had been implemented at the hospital
where Baby Jeff was born a few weeks before his arrival that
boasted a sensitivity of 100% and a specificity of 99.98% for
detecting muscular dystrophy with a heel stick CPK. Much to
everyone’s dismay, Baby Jeff’s CPK test was abnormal. Mom
and Dr. Jeff called the neonatologist to ask what the likelihood
was that Baby Jeff had muscular dystrophy and they were told
that it was unfortunately very high (what with the high sensitiv-
ity and specificity of the test) and that they should start prepar-
ing themselves for this. To confirm the diagnosis, however, Baby
Jeff would need a gastrocnemius biopsy, but he would have to
wait a few weeks to get this done. Mom, Dad, and their whole
family were devastated. Mom couldn’t stop crying and Dr. Jeff
was distraught that he had made this baby his namesake.

A few weeks later, Baby Jeff went for the biopsy and the
results were negative! Everybody was relieved. So, the ques-
tion is—did Baby Jeff’s parents get lucky? Was he the rare
negative?
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Muscular Dystrophy
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male newborns

Figure 2.3 ¢ Two-by-two table illustrating that the pre-
dictive value of a positive predictive value (PPV) in the
case of Jeff Jr. is 50%. In a population of 100,000 people with
a prevalence of muscular dystrophy of 1 in 5,000 (0.02%), 20 will
have muscular dystrophy (100,000 X 0.0002). Because the test has a
sensitivity of 100%, the test will correctly identify all 20 babies that
have the disease. 100,000 of the sample minus 20 male newborns
who truly have muscular dystrophy is 99,980 males in the sample
who truly do not have muscular dystrophy. The specificity of the test
is 99.98%, which leaves 99,960 of the males without muscular dys-
trophy who will test negative (99,980 X 0.9998). Subtracting 99,960
from 99,980 identifies that 20 males who do not have muscular
dystrophy will have a positive screening test, or a PPV of 50% (15).

To answer this, we need to determine what Baby Jeff’s
probability of having muscular dystrophy was just based on
the screening test. The prevalence of muscular dystrophy at
birth ranges from 1 in 3,500 to 1 in 15,000 male births. Using a
conservative and easy estimate to calculate prevalence—1 in
5,000 males or 0.02%—we can calculate the predictive value to
be only 50%. So the likelihood that Baby Jeft actually had
muscular dystrophy before he had the biopsy was only 50-50
(15). This is illustrated in Figure 2.3.

TABLE 2.4 Examples of Numbers Needed to Treat (NNT)*

Therapy Event Prevented Length of Follow-up | NNT

Helicobacter pylori eradication Ulcer at 1 year 1 year 1.1
in duodenal ulcer

Finasteride for benign Need for one operation 2 years 39
prostatic hypertropy

Streptokinase and aspirin One death 5 weeks 20
for acute myocardial infarction

Enalapril for Class I or 11 One death 1 year 100
chronic heart failure

Lipid lowering in patients with | One myocardial infarction | 5 years 16
congestive heart disease or stroke-related death

Treatment of mild hypertension | One myocardial infarction, | 1 year 700

stroke, or death

Treatment of severe One myocardial infarction, | 1 year 15

hypertension stroke, or death

*The number of patients that would need to be treated to prevent one adverse clinical event during the follow-up period.
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TABLE 2.5 |Interpreting a Likelihood Ratio
Likelihood

Ratio Interpretation

>10 Strong evidence to rule in disease
5-10 Moderate evidence to rule in disease
2-5 Weak evidence to rule in disease
0.5-2 No significant change in the

likelihood of disease

0.2-0.5 Weak evidence to rule out disease
0.1-0.2 Moderate evidence to rule out disease
<0.1 Strong evidence to rule out disease

The story of Baby Jeff teaches us an important lesson
about the utility of sensitivity and specificity. Sensitivity and
specificity only tell us the usefulness of the test in identifying
positive and negative test results, not necessarily in determin-
ing the disease in a person. This can only be answered by fac-
toring in the prevalence of the disease and using PPV and
NPV, or by using a more clinically useful measure called the
likelihood ratio.

LIKELIHOOD RATIOS

Likelihood ratios have the advantage of not changing when the
likelihood of disease changes. The likelihood ratio describes
the degree that a positive or negative test result increases or
decreases the likelihood of having the disease. Every test has
its own likelihood ratio. A likelihood ratio >1 indicates an
increased likelihood of disease, whereas a likelihood ratio <1
reduces the likelihood of disease. The further the likelihood
ratio is from 1, the more likely the test will signify the presence
or absence of disease. A likelihood ratio between 0.2 and 5.0
means that the test result has only a small effect on the likeli-
hood of disease. Likelihood ratios of >5.0 and <0.2 are asso-
ciated with a greater likelihood of detecting the presence or
absence of disease.

Table 2.5 gives some general guidelines on how to inter-
pret likelihood ratios. Using the nomogram on the inside

cover of this book, you can use likelihood ratios to convert a
pretest probability to a posttest probability. Another important
aspect of likelihood ratios is that they can be used to describe
the accuracy of tests with multiple outcomes, such as a test that
categorizes patients as low, moderate, high, and very high risk.

USING INFORMATION TO CHANGE YOUR
PRACTICE WITH CONFIDENCE

As a physician, you should continuously reflect on your per-
formance, learn to value the clinical questions that arise in
daily practice, and make an effort to answer them with the
best available evidence. The best physician asks more ques-
tions, not fewer.

Develop a system for yourself to keep track of your clini-
cal questions. Familiarize yourself with useful (low work,
valid, reliable, and transparent) resources that you feel com-
fortable using in order to answer your questions either during
the point-of-care or soon after. Find high-quality foraging
tools that help keep you up to date.

Finally, remember that good evidence is available to sup-
port only about half of what we do as physicians. This leaves
much room to include personal experience, reasoning, and the
preferences of patients in the decision-making process. Seek to
combine clinical experience with information mastery to pro-
vide evidenced based, patient-centered care.

BEY PO I NI

e Not all information resources are of equal value. Think
about the relevance, validity, work, and transparency of
your sources.

e Familiarize yourself with different point-of-care resources
and tools to keep up with the relevant medical literature.
Choose a few that you like best and develop a system to
integrate new information into your practice.

e Evaluating original research can be a lot of work. If you
choose to do it, remember the tools you can use to evaluate
relevance, validity, study results, and diagnostic tests.
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Overview of Prevention and Screening

Anthony J. Viera and David V. Power

. ) i
CLINICAL OBJECTIVES -

1. Define primary, secondary, and tertiary prevention.

2. Understand the elements that constitute a useful
screening test.

3. Appreciate that not all available screening tools or
prevention strategies improve health.

4. Access up-to-date resources on prevention.

This chapter is an introduction to the preventive care section
of this book. In many ways, the family physician is the most
ideally placed of all physicians to recommend preventive care
to his or her patients, given the continuous relationships over
time that are developed with patients and families. In this
chapter, we will review the general topic of prevention, pres-
ent definitions, and outline a broad approach to applying pre-
vention in practice, irrespective of patient age. We will review
general principles and present links to useful resources to
allow you to stay current with evidence-based recommenda-
tions for preventive care. Each subsequent chapter in this sec-
tion will address specific elements of prevention as they relate
to particular populations or age groups.

WHAT IS PREVENTION?

The goal of preventive medicine is to protect, promote, and
maintain health and well-being and prevent disease, disability,
and premature death. Prevention has traditionally been
divided into three different categories designated primary, sec-
ondary, and tertiary prevention. With primary prevention,
efforts are directed at healthy individuals to avoid the develop-
ment of disease. Recommendations to maintain an ideal body
weight, never commence smoking cigarettes, and eat a bal-
anced diet are examples of primary preventive strategies.
Secondary prevention efforts are those aimed at detecting early
disease so that further morbidity or symptoms can be reduced.
An example is screening for elevated fasting blood glucose in
hypertensive patients before they have developed any symp-
toms of diabetes. Tertiary prevention refers to efforts intended to
improve both the health outcomes of people with a diagnosed
disease and preventing further morbidity from that condition.
An example is taking an antithrombotic agent to prevent
recurrent stroke in those who have suffered a cerebrovascular
accident. Much of the work of family physicians falls into one
of these categories of prevention. Every patient encounter is an

opportunity to think about health risks and consider how to
prevent adverse outcomes, whereas specific health care mainte-
nance clinic visits allow greater time to address prevention.

WHEN SHOULD PREVENTION BE CONSIDERED?

As a clinician, it is important to approach prevention with a
clear understanding of what health problem or adverse event
you are trying to prevent. Keep in mind that the goal of pre-
vention is to help people live longer or have better quality of
life, not merely to detect disease early. We must also recognize
that not every health problem can be prevented. An important
initial criterion for deciding whether a health problem should
be included in routine preventive care is the burden of suffer-
ing caused by the problem. Burden of suffering is determined
not only by the prevalence of the health problem in the popu-
lation, but also by the seriousness of the health problem.
Seriousness of the health problem can be thought of in terms
of the “6 Ds”: death, disease, disability, discomfort, dissatisfac-
tion, and destitution. The more of these the problem causes,
the more serious it is. Another useful way to think about seri-
ousness of the health problem is in terms of disability-adjusted
life years (DALYs). DALY for a health problem are calcu-
lated as the sum of the years of life lost from premature mor-
tality from that problem and the years lost from disability for
incident cases of that health problem. The sum of DALYs
across a population can be thought of as a measurement of the
gap between current health status and an ideal health situation
in which the entire population lives to an advanced age, free of
disease and disability.

A second—but critical—criterion that must be met before
incorporating prevention into clinical practice is that there must
be an effective and safe intervention that improves outcomes. In
primary prevention, the intervention must work to delay or pre-
vent the health problem. In secondary prevention (screening),
there must be an effective treatment that prevents disease from
advancing, and it must be more effective when applied at the
time asymptomatic disease is found than if applied at the time
the patient would have presented with symptoms. Obviously,
any preventive intervention must have low potential for causing
harm. Remember that clinical prevention means that we are
offering something to people who have no symptoms. Because
most prevention interventions must be offered to many people
for only a few to benefit, we must ensure that the benefits clearly
outweigh any potential harm.

A third criterion is cost-effectiveness. It is often assumed
that prevention always saves the health care system money.

29
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Although this is true for a few interventions, most preventive
interventions actually add cost. The question that must be
asked is whether the preventive intervention is worth the cost
in terms of lives saved, disability prevented, or quality of life
gained. Cost-effectiveness is a particular consideration when
there is more than one intervention that could be used to pre-
vent a given health problem. For example, before statins
became available generically, it was more cost-effective to offer
aspirin alone to people at moderate risk for coronary heart dis-
ease (1).

A final but important general comment is that prevention
should be thought of as a population-level activity. That is,
many patients must participate for the effects to be seen. Also,
all preventive measures can provide have benefits, harms, and
costs. Typically, a prevention intervention yields large benefits
only for a very small number of participants. A large number
of participants will be caused minor harms, inconveniences,
and expenses; and more substantial harms and costs will
accrue to a variable number. For example, of 1,900 women
ages 40 to 49 years who are screened for 10 years by mammog-
raphy, one woman will not die of breast cancer who otherwise
would have. She is the one who benefits. All 1,900 women
undergo the minor harm of an uncomfortable test, and many
undergo the more substantial harms of biopsy, worry about a
false positive, and even unnecessary treatment of overdiag-
nosed breast cancers. All 1,900 of the women also have the cost
(or cost-share) of mammography, and some have the costs of
further evaluation and treatment.

WHAT IS SCREENING?

Screening is testing for a health problem or risk factor when
there are no recognized signs or symptoms that would indicate
the presence of that problem or risk factor. It is important to
remember that the goal of screening is not merely to find prob-
lems, however. The goal of screening is to identify asympto-
matic people for whom an intervention will help reduce the
progression of early disease or prevent an adverse health event.
An example of screening is sampling the ectocervix (perform-
ing a Pap smear) on asymptomatic sexually active adult
women with the goal of detecting early cervical cancer. When
early precancerous or cancerous changes are discovered, treat-
ment effectively reduces a woman’s risk of cervical cancer and
reduces mortality (2). Remember that performing tests in
patients who already have symptoms is not screening. For
example, a Pap smear for a woman with abnormal bleeding,
lower abdominal pain, and weight loss would instead be a
diagnostic test performed as part of a workup.

Recognize that not all screening tests are laboratory tests.
Any question you ask an asymptomatic patient on a review of
systems can be considered a screening “test.” Physical exami-
nation maneuvers performed on asymptomatic patients (e.g.,
during a “routine physical”) are all screening interventions.
Questionnaires, radiology studies, and various procedures are
all used in certain instances as screening tests. Screening can be
the initial intervention that results in a cascade of subsequent
events that ultimately can help a person by preventing disease
progression or adverse health outcomes. Alternatively,
though, the cascade of events started by screening could yield
no benefit, or in some cases, could even lead to harm. For

Criteria to Guide Evaluation of a
Screening Program

TABLE 3.1

e Significant burden of suffering of the target health
problem

e Detectable preclinical phase exists

® Adequate sensitivity, specificity, and predictive value
of available screening test

¢ Intervention that when administered in the
detectable preclinical phase is more effective than if
given when symptoms develop

e Screening procedure is acceptable

® Program is cost-effectiveness and benefit exceeds
harm for the population screened

example, teaching of self-breast examination leads to more
breast imaging and unnecessary breast biopsies, but with an
end result of no increase in either early detection of breast can-
cer or reduced mortality from breast cancer (3).

There are several characteristics of a screening program
that must be considered when evaluating its effectiveness (Table
3.1). The significance and prevalence of the health problem,
existence of an effective intervention, and cost-effectiveness
were discussed above. Other features pertinent to screening are
that: (1) the health condition must have a detectable preclinical
phase, (2) the screening test must perform well, and (3) the
screening test must be acceptable to patients.

Detectable Preclinical Phase

The condition that screening is to identify must have a pre-
clinical (asymptomatic or latent) phase that can be detected by
the screening test. A health problem that causes symptoms
immediately or relatively soon after its onset would not be a
candidate for a screening program. Influenza, for example, is
a common illness for which prevention is valuable to reduce
morbidity and mortality. However, there is no preclinical
phase during which “pre-influenza” is detectable. Prevention
efforts for influenza must therefore use alternative primary
prevention strategies such as immunization, hand-washing,
and masks. It is worth reiterating that a screening program’s
effectiveness ultimately hinges on whether an intervention
given during the detectable preclinical phase works better
than an intervention given after the patient becomes sympto-
matic and is diagnosed clinically. The most commonly used
measures of the effectiveness of screening are improved qual-
ity of life and reduced mortality. Prostate cancer is a good
example of a disease that often has a long preclinical phase but
for which treatment during that phase has not been shown to
necessarily improve outcomes (see Chapter 30).

Performance of Test

The screening test itself must perform well. It is important for
screening tests to have high sensitivity as well as adequate
specificity. Recall that the predictive value of a test is intimately
tied to the prevalence of the disease or condition being consid-
ered (Fig. 3.1). With screening tests, the prevalence of the con-
dition being sought is usually very low, often even among so-
called “high-risk” groups. Therefore, a highly sensitive test is
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Presence of Disease (MD)
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Figure 3.1 e Calculating positive predictive value.
Consider a screening test for muscular dystrophy (MD) that has a
sensitivity of 100% and a specificity of 99.98% and would be used to
screen newborn males for the condition. A conservative estimate of
the prevalence of MD is 1 in 5000 newborn males. Of a hypothetical
population of 100,000 newborn males, 20 will therefore have disease.
This information can be used to fill ina 2 X 2 table as shown. Because
the test has 100% sensitivity, all 20 of the newborn males with MD
will be detected (there will be no false negatives). With a 99.98%
specificity, 99,960 (0.9998 X 99,980) of the babies who do not have
MD will be correctly identified; however, 20 babies who do NOT
have MD will test positive. The positive predictive value (PPV) of the
test is calculated as the proportion of those who test positive who truly
have disease (true positives/all positives). Thus, the PPV is 20/40, or
50%. This means that there is a 50% chance that the baby has MD.,
or that one of every two diagnostic workups will be for a false-nega-
tive screening test. (Adapted from: Slawson DC, Shaughnessy AF.
Teaching information mastery: the case of Baby Jeff and the impor-
tance of Bayes’ theorem. Fam Med 2002;34(2):140-142.)

needed so that after performing it on large numbers of patients,
the test does not miss the few cases of disease that are actually
present (few false negatives). A screening test also needs to have
high specificity to avoid additional testing (“workups”) or
treatments for people who do not have the disease (few false

positives). Still, even with a highly sensitive and highly specific
screening test, many workups for falsely assigned test results
will occur.

Acceptability to Patients

The screening procedure should be well tolerated by the
patient. Blood tests (e.g., lipid assays) and short questionnaires
(e.g., PHQ2 depression screening tool) are generally quite
acceptable to patients. When tests are acceptable, screening
rates tend to be much higher. Colonoscopy is a good example
of an effective screening test that is not acceptable to some
patients. Even fecal occult blood testing, which requires
patients to collect and submit three samples of stool, may be
unacceptable to some people. The lower acceptability of these
tests may be one reason for the current relatively low colorec-
tal cancer screening rates.

APPROACHES TO PREVENTING DISEASE

In addition to screening, clinicians use three other main
approaches to prevention: immunizations, chemoprophylaxis,
and counseling.

Immunizations

Immunizations are one of the most effective prevention strate-
gies ever introduced. Diseases such as smallpox, measles, and
polio—not long ago responsible for much morbidity and
mortality—have either been eradicated or are under much
improved control as a result of widespread vaccination
(Table 3.2). In addition to being extremely effective, immu-
nizations are also one of the most cost-effective of all primary
prevention activities.

TABLE 3.2 Prevaccine Era and Current Estimated Morbidity for

Vaccine-Preventable Diseases

20th-Century 2005 Annual Percent

Disease Annual Morbidity Morbidity Decrease
Smallpox 48,164 0 100
Diphtheria 175,885 0 100
Measles 503,282 66 >99
Mumps 152,209 314 >99
Pertussis 147,271 25,616 83
Polio (paralytic) 16,316 1 >99
Rubella 47,745 11 >99
Congenital rubella syndrome 823 1 >99
Tetanus 1,314 27 98
Haemophilus influenza, 20,000 226 99

type b and unknown

(<5 years of age)

*Vaccine-associated paralytic polio.

Sources: CDC. MMWR 1999;48:242-264; CDC. MMWR 2006;55:880-893.
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TABLE 3.3 Some Common Misconceptions about Vaccines

Misconception

Context and Possible Physician Response

Children can get autism from
vaccines

A case-series published in Lancer in 1998 implied that there was a link between
MMR vaccine and autism (12). Several studies subsequently demon strated consistently
that there is no association between vaccination and autism (13).
In 2010, Lancet formally fully retracted the 1998 study as a result of the author’s
dishonesty in reporting and other ethical violations (12).

Vaccines can cause the disease
they are supposed to prevent

A common example is the myth that influenza vaccine causes the flu. Some
people may have had viral symptoms (flu or non-flu) developing at the time
they received influenza vaccine, but it was only coincidence. Others may have
side effects (mild aches, low-grade fever) that might be perceived as “the flu.”
The fact is that most vaccines manufactured today are made from killed virus,
so the virus cannot reproduce and cause infection. Even vaccines made from
live viruses or bacteria are made with only part of the virus or bacteria. You
can’t get the flu from the flu vaccine, because the vaccine is made from a killed virus.

Vaccines can cause mercury
poisoning

Thimerosal, which is used in development of some vaccines, contains mercury.
The amount of mercury actually present in thimerosal is minute, does not accumulate

in the body, and is much less toxic than other forms of mercury. Today, influenza
vaccine is the only immunization that contains thimerosal, and preservative-free
(thimeros al-free) influenza is available for young children.

Vaccines are dangerous
and not tested
monitored.

Vaccine development and manufacturing follows standard protocols. Before being
released, vaccines are carefully tested. After release, vaccine safety is carefully

Despite the fact that many vaccine-preventable diseases of
childhood have been virtually eliminated from the United
States, it remains important to continue to strongly promote
immunization of the US population. First, globally, the preva-
lence of some infections remains moderately high, and the
increasing frequency of international travel brings can bring
American patients into contact with infected individuals. For
example, China reported 131,441 measles cases (98.4 per mil-
lion) in 2008 and a large outbreak in Japan resulted in more
than 18,000 (140.7 per million) reported cases in 2007 (4).
Immunization confers protection in the case of individual
exposures. Second, the concept of herd immunity applies,
whereby high levels of immunization in a population protect
the few unimmunized persons from infection. When individ-
uals decline to vaccinate themselves or their family, the degree
of herd immunity decreases so that unimmunized persons are

more likely to become infected and the risk of an epidemic of
infection increases. You should be prepared to respond to
patients’ and parents’ common misconceptions about vaccines
(Table 3.3). A good source of information is the Centers for
Disease Control and Prevention (CDC) website (hzzp://

www.cdc.gov/vaccines).

Chemoprophylaxis

Chemoprophylaxis, also called chemoprevention, is the use of
a medication to prevent disease or an adverse health outcome.
Examples are shown in Table 3.4 (5,6). Many interventions
commonly referred to as “treatment” are actually chemopre-
vention. For example, statins offered to people with elevated
cholesterol are really given to reduce the risk of cardiovascular
events. Bisphosphonates, offered to patients with osteoporosis,
are really given in hopes of preventing fragility fractures.

TABLE 3.4 Examples of Chemoprevention

Medication Preventive Use(s) Potential Harms

Aspirin Reduce risk of myocardial infarction Gastrointestinal bleeding,
in men 45 to 79 years; reduce risk of hemorrhagic stroke
ischemic stroke in women 55 to
79 years

Folic acid Reduce risk of neural tube defects None

in women of childbearing age

Tamoxifen and
raloxifene

at high risk

Reduce risk of breast cancer in women

Pulmonary embolism, deep
venous thrombosis, hot flashes,
endometrial cancer
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Figure 3.2 o Lead time bias. Screening
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disease in 1990;
survives 13 years

i

1988 1990 2000

in 1990 survived longer, when in fact both
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When considering any chemoprevention, it is important to
balance the potential risk reduction against the potential for
harm and attendant costs.

Counseling

Clinicians’ efforts to counsel people to exercise, eat healthier,
lose weight, and limit alcohol intake are examples of preven-
tive interventions to encourage individuals to change behavior.
The effectiveness of such counseling should be subjected to the
same scrutiny as other prevention interventions. A successful
intervention supported by evidence is tobacco cessation coun-
seling (7). Even brief advice given by a clinician to a smoker to
quit smoking leads to greater cessation attempts and greater
cessation rates. Use of the “Five As” (see Chapter 47,
“Addictions”) is one technique that can help clinicians counsel
patients to engage in healthier behaviors. Intensive counseling
is effective for some patients with other conditions (e.g.,
weight loss for obese patients).

THE PERIODIC HEALTH EXAM

Historically, an “annual physical exam” was recommended for
all patients irrespective of their age or risk factors. The effec-
tiveness of such annual physicals for all is generally not sup-
ported by evidence. Instead, “periodic health exams” (PHE)
are considered more appropriate where the periodicity is
determined by the age and risk factors of each patient.
Therefore, a 24-year-old healthy male medical student who
exercises regularly and who does not smoke may not need a
PHE more often than every 3 to 5 years, whereas a 51-year-old
male smoker who has already had a myocardial infarction
may need his preventive care addressed at least annually. The
focus of PHEs should be on offering and performing preven-
tion services that are supported by evidence.

EVIDENCE FOR SCREENING AND PREVENTION

It is commonly assumed that any preventive intervention is
good and that there are few if any downsides. Demonstrating

people’s enthusiasm for cancer screening, one study found that
approximately three of four US women 40 years and older and
men 50 years and older would rather have a full-body com-
puted tomography scan than $1000 cash (8). Further, when it
comes to screening, people seem to minimize the undue harm
endured caused by false-positive tests. In the same study, 38%
of people experienced at least one false-positive screening test,
more than 40% of whom described the experience as “very
scary” or the “scariest time of [their] life.” Still, 98% were glad
they had the screening test.

Contrary to the public’s general perception, the impor-
tance of having evidence for clinical prevention services
cannot be overstated. First, clinicians need to be certain that a
preventive service will not do more harm than good.
Overdiagnosis (finding disease that did not need to be treated),
labeling as diseased, unnecessary confirmatory tests, side
effects of treatment, and even death are all possible harms of a
preventive intervention. Second, after a preventive interven-
tion is introduced and undergoes widespread adoption, it is
difficult to reverse clinician and patient behavior related to the
service. For example, changing patient and physician behavior
pertaining to prostate cancer screening is difficult. Such
screening was adopted and promoted based on observational
studies before better quality evidence existed. Unfortunately,
observational designs are problematic when it comes to study-
ing screening.

Sources of Bias in Studies of Screening

Observational studies of the effects of screening generally suf-
fer from two major biases: lead-time bias and length-time
bias. Lead-time bias occurs when people whose disease was
diagnosed by screening appear to have longer survival than
those whose disease was diagnosed because of symptoms or
signs, even if actual years of life were not prolonged (Fig. 3.2).
This apparent discrepancy occurs because “survival” is meas-
ured from time of diagnosis. Hence, a person who is screened
may be diagnosed earlier than a person who is not screened
but will not live any longer in absolute lifespan. Length-time
bias occurs because screening tends to detect more indolent
cases of disease (e.g., slow-growing cancer), whereas rapidly
advancing disease (e.g., aggressive cancer) is less likely to be
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Figure 3.3 o Length-time bias. Aggressive diseases (short

arrows) are less likely to be detected by screening than slowly
advancing diseases (long arrows). Thus, screening appears favor-
able because it detects diseases that have a more favorable progno-
sis. (Adapted from: Kramer BS, Croswell JM. Cancer screening:
the clash of science and intuition. Annu Rev Med. 2009;60:
125-137.)

detected by screening because it has a much shorter presymp-
tomatic phase (Fig. 3.3). Therefore, people who are screened
will appear to have a better prognosis because they have dis-
ease that inherently has a better prognosis. The way to miti-
gate these two important biases is to perform randomized
controlled trials of screening that report mortality as the pri-
mary outcome (not 5-year survival). Adequate randomization
will ensure that there is a balance of people with indolent and
aggressive disease in both groups (screened and unscreened).
In addition, the point at which people are randomized marks
an equivalent starting time in both groups, so that lead time
is avoided.

Overdiagnosis can be thought of as an extreme form
of length-time bias. Overdiagnosis is not the same as false-
positive tests. In overdiagnosis, histologic cancer is actually
detected, but the cancer is one that would never have
become clinically relevant. That is, the patient would have
lived just as long without ever having had the cancer
detected and treated. Some people use the term “pseudodis-
ease” to describe these indolent forms of cancer (9).
Overdiagnosis is one likely explanation why current screen-
ing programs for breast and prostate cancer have failed to
reduce mortality (10). Only by finding and adequately
reducing the mortality from the aggressive cancers will
screening make a difference. At the same time, it is impor-
tant to develop strategies to reduce the unnecessary treat-
ments for people whose screen-detected disease has little or
no true malignant potential.

Systematic Reviews

Because a single study rarely answers the question of whether
the evidence is sufficient to adopt a clinical preventive service,
a systematic evidence review is helpful for preventive strate-
gies. The review is systematic because it uses a prespecified,
scientifically based plan to identify all relevant research
addressing the question at hand. For reviewing the evidence
of a preventive strategy, it may take several systematic reviews
because there are several questions to be addressed (e.g., Who

are those at risk? How good is the screening test? Is the inter-
vention effective in reducing disease? What are the harms of
screening? What are the harms of treatment?). Systematic
reviews can be used to help develop guidelines for preventive
services.

Conflicts of Interest

In guideline development, it is important that conflicts of
interest do not influence recommendations. Organizations
that advocate for patients with certain diseases may be overly
enthusiastic about recommending a prevention strategy, even
before the evidence is sufficient. Similarly, the potential for
financial gain due to from a test or medication may influence
guideline development and needs to be guarded against. For
example, the current guidelines on whether to screen adults
for glaucoma are notably different between the US
Preventive Services Task Force (USPSTF) and the American
Academy of Ophthalmology (AAO) (11). The USPSTF con-
cluded that the evidence is insufficient, whereas the AAO
recommends that adults be screened as part of comprehensive
eye care. Whether these differences are due to vested interest
or different interpretations of the evidence is difficult to
know.

Guidelines and Resources

The USPSTF is an independent panel of prevention experts,
including family physicians, who conduct rigorous, impartial
assessments of the scientific evidence for the effectiveness of a
broad range of clinical preventive services, including screen-
ing, counseling, and chemoprevention. Because of their rigor,
explicit methods, and impartiality, the USPSTF recommenda-
tions are considered by many to be the “gold standard” for
clinical preventive services. The USPSTF regularly updates
its recommendations as new evidence accumulates. Its recom-
mendations, systematic reviews, and evidence summaries (also
published in peer-reviewed journals) are available at their
website (http://www.ahrq.gov/CLINIC/uspstfix.htm). The USP-
STF provides several user-friendly and patient-friendly
options to guide preventive decision-making. The CDC web-
site (hetp:/fwww.cde.gov/vaccines/) is a good source for informa-
tion on current immunization recommendations. There are
also local organizations that review the evidence to support
various preventive strategies and make recommendations to
their members about best practices. One such well-regarded
organization is the Institute for Clinical Systems Improvement.
(www.icsi.org).

When Guidelines Conflict

Unfortunately, guidelines about preventive services will some-
times conflict, leaving the clinician and patient in somewhat of
a quandary. In most cases, such conflicts will arise when the
evidence is simply insufficient. The USPSTF often will clas-
sify services lacking good quality evidence in this way. As a cli-
nician, you should become familiar with the issues about the
service that are controversial, and where the evidence is weak,
it is recommended that you consider using a strategy of shared
decision making with patients. That is, you discuss the pre-
ventive service and its potential for helping the patient as well
as its potential risks. The goal is to reach a mutually agreeable
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decision that reflects the health preferences of the patient; that
is, to individualize the preventive recommendation in the
absence of consensus.

AN APPROACH TO APPLYING PREVENTIVE
CARE IN CLINICAL PRACTICE

The RISE mnemonic is one approach to help you remember
to apply the principles of preventive medicine in daily clinical
practice. First identify the particular Risks of this patient; con-
sider recommended Immunizations (and chemoprophylaxis);
review recommended Screening with this patient; and address
appropriate Education or counseling. Where applicable, we
will continue to use this mnemonic in the following chapters
to categorize an approach to providing preventive care in spe-
cific age groups and specific populations.

SYSTEMS OF CARE

Preventive care is improved by its incorporation into systems
of health delivery. Many elements of prevention do not neces-
sarily need to be provided directly by the family physician. For
example, reminders can be automatically mailed to patients
when their mammogram or colonoscopy is due. Office staff
can be trained to identify patients deficient in their recom-
mended preventive care needs, and these patients’ charts can
be flagged for physician review. They can also help implement
screening programs, such as the 5 As, for all patients who use

tobacco. Electronic record systems particularly allow for more
ease of tracking preventive care than previous paper charts.
However, any system requires flexibility given the frequent
updates and changes in recommendations that may occur as
new evidence of effectiveness emerges or new technologies
become available to enhance earlier detection.

BEY PO NI

¢ Clinical preventive services include immunizations, counsel-
ing (e.g., to stop smoking), screening, and chemoprophylaxis
(i.e., taking a medicine to prevent adverse health outcome).

* Immunizations are one of the most effective prevention
strategies ever introduced; family physicians need to be
prepared to address patient and parental concerns regard-
ing vaccine safety and reasons for immunizing.

e The goal of screening is not merely to find problems but
rather to identify asymptomatic persons for whom an inter-
vention will reduce progression of early disease or prevent
an adverse health event.

e When considering any chemoprophylaxis strategy (e.g.,
aspirin to prevent myocardial infarction), it is important to
balance the potential risk reduction against the potential
for harm.

e Effectiveness of a prevention activity should be demon-
strated before implementing it widely in clinical practice.
Most prevention interventions also have the potential for
causing harm.
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CLINICAL OBJECTIVES -

1. Describe the best means of accurately determining the
gestational age of a pregnancy.

2. Cite when prenatal vitamins or supplements are
indicated during pregnancy.

3. Summarize when and how you should screen a
pregnant woman for neural tube defects, gestational
diabetes, or Down syndrome.

4. Demonstrate how a history of prior cesarean delivery
influences delivery options.

Prenatal care introduces many women into the medical sys-
tem. It allows physicians to address nonobstetric issues such as
baseline health status and immunization history. It may posi-
tively influence the treatment of certain obstetric conditions.
Prenatal care likely benefits both maternal and infant health
by encouraging long-term health maintenance and increasing
the likelihood that infants receive timely care.

Family physicians” knowledge, scope of practice, and com-
prehensive training makes them uniquely suited to provide
prenatal care for women and their families. Bonds formed dur-
ing maternity care often translate into lifelong relationships
with families. Prenatal care is a highly rewarding part of fam-
ily medicine because of this special type of continuity.

Family physicians care for pregnant women in a variety
of settings. A large percentage of family physicians provide
prenatal care or see pregnant women during routine office vis-
its. Twenty-four percent of family physicians perform deliver-
ies as a regular part of their practice, 18% perform vacuum
extraction, 6.4% do forceps deliveries, and 6.5% offer trial of
labor after cesarean delivery (TOLAC) (1). Although only
7.3% of family physicians who deliver babies perform cesarean
deliveries, in the east south central United States, 18.5% of
these doctors perform them (1). This chapter explores evi-
dence-based prenatal care, medical and psychosocial issues in
pregnancy, and the role of family physicians as maternity care
providers.

THE PRECONCEPTION VISIT

A preconception visit can be used to maximize the expectant
parents’ health, safety, and well-being before conception, and to
maximize fetal health in the early months of pregnancy. The
consultation ideally occurs 3 to 6 months before conception and

CHAPTE

Prenatal Care
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covers health promotion, risk assessment, and medical inter-
vention. Opportunities for informal preconception guidance
include well-woman exams, Pap smears, visits for contracep-
tion or a negative pregnancy test, and follow-up visits after
poor birth outcomes.

Among the issues that can be covered in a preconception
visit are:

® Minimizing occupational risks. Environmental exposures that
adversely affect the fetus include solvents (e.g., pesticides,
paint thinner/strippers, fertilizers), heavy metals (e.g., lead,
mercury, arsenic), anesthetic gases (which may reduce fertil-
ity in settings where gas-scavenging equipment is not avail-
able), ionizing radiation, chemotherapeutic agents, and
misoprostol.

o Prescribing folic acid. Children of women who consume at
least 400 mcg (0.4 mg) of folic acid in early pregnancy have a
threefold overall decrease in the risk of neural tube defects
(NTD) (2). Leafy green vegetables and fortified whole grains
are good dietary sources of folic acid; though if a pregnancy
is planned the simplest way to assure adequate intake is to
prescribe a prenatal vitamin at the preconception visit.

® Maximizing chronic illness care. Infants of mothers with dia-
betes mellitus are at a fourfold increased risk for congenital
malformations and elevated maternal blood glucose levels
increase the likelihood of anomalies, especially during the
first trimester. The recommended range for fasting blood
glucose is 4 to 7 mmol/L (72 to 126 mg/dL) and hemoglobin
A1C should be <6%; a metaanalysis of preconception care
in diabetes reported fewer major and minor anomalies in
women receiving preconception diabetes care (2.4% vs. 7.7%,
respectively) (3).

o Improving health habits. A review of tobacco, alcohol, and
illicit substance use is important during the preconception
visit. Smoking is associated with many adverse effects
including placental abruption, sudden infant death syn-
drome, intrauterine growth restriction, and stillbirth; smok-
ing cessation is estimated to result in an 11% reduction in
stillbirth and 5% reduction in neonatal deaths (4). The
CAGE questionnaire (see Chapter 47) can be used to screen
women for alcohol use during a preconception visit. Binge
drinking (consuming more than five drinks in one sitting) is
more dangerous to fetal neurologic development than non-
binge usage. Disulfiram (Antabuse) should not be used
during pregnancy because of an association with fetal anom-
alies. Because no safe amount of drinking is known, absti-
nence is suggested (see Chapter 47 for interventions).

Review current medications and assess safety. Use of all pre-

scription and over-the-counter drugs, herbal supplements,
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and vitamins should be reviewed and documented at the
preconception visit. If a woman requires a drug with terato-
genic potential, informed consent and a discussion about
safer options is necessary. Switching to an alternative with a
better-known safety profile is prudent, especially during
organogenesis.

Genetic Screening and Counseling

The risk for genetic disorders is increased in several ethnic
groups and certain heritable genetic diseases are best diag-
nosed in individuals before becoming pregnant (Table 4.1).
The goals of preconception genetic counseling are twofold.
Individuals who are at risk for a fetal anomaly or genetic

disorder can be counseled about risk in a future pregnancy
and couples can be informed about available screening tests.
Specific questionnaires for genetic screening are available from
the American Congress of Obstetricians and Gynecologists
(ACOQG) at http://lwww.acog.org.

In patients with known familial disorders, genetic testing
allows for carrier testing. For example, screening the partner
of a woman with sickle cell disease is recommended to esti-
mate risks for a planned pregnancy. Routine screening for tha-
lassemia in pregnancy is not recommended and most cases of
thalassemia in pregnancy are mild. However, newborns with
the most severe form of alpha-thalassemia (Bart hemoglobin)
usually deliver stillborn at 28 to 30 weeks. Cases number

TABLE 4.1 Preconception Screening Recommendations for Specific Diseases
Screening Recommendations

Disease Cause Heritability | Epidemiology Available for Screening

Tay Sachs Deficiency of the Recessively | 1:30 carrier risk in Enzyme assay Routine
enzyme inherited Ashkenazi Jewish for preconception
hexosaminidase A heritage; Cajuns and | hexosaminidase | screening for

French Canadian A those at risk”
carriers

Sickle cell Amino acid Autosomal | 10% African- Hemoglobin Preconception

anemia substitution of recessive American carriers; electrophoresis screening for
valine for glutamic increased risk women at risk;
acid on the HBB among Indo- partner screening
gene of chromosome 11 Pakistani for women with
and Arab ethnic sickle cell trait
groups (50% chance of
affected fetus if
both carriers)”
Thalassemia | Abnormality in Autosomal | 1:12 carrier rate in DNA testing Preconception
alpha and hemoglobin production recessive people of Asian or for women screening for
beta type with inadequate oxygen Mediterranean with low MCV, | women at risk
carrying capability descent normal and partners of
and anemia hemoglobin women with
electrophoresis abnormal
hemoglobin genes
(25% risk if both
carriers)

CF Mutations in the CF Autosomal | 1:29 carrier risk DNA testing Preconception
transmembrane recessive in whites of screening if family
conductance regulator Northern European history of CF and

heritage partners of
women with CF
(25% risk if both
carriers” ¥

Diabetes Fourfold increased Multifactorial | 1.2% of pregnancies | Fasting blood Early Glucola in

mellitus risk for congenital in Caucasians; glucose (normal | patients at risk
malformations higher if Asian 4—7 mmol/L) or | for diabetes
descent glucose test

CF = cystic fibrosis; MCV = mean corpuscular volume.

“Recommended by American Congress of Obstetricians and Gynecologists (ACOG).

fRecommended by American College of Medical Genetics.
#Recommended by the National Institutes of Health (NTH).
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14,000 to 28,000 annually, and preconception screening in
couples at risk may decrease the number of affected pregnan-

cies (5).
Immunizations

The preconception visit is a useful time to update immuniza-
tion status. Screening all women for rubella susceptibility by
history of previous vaccination or serology is recommended
during the initial preconception encounter. Nonimmune
women should be immunized with the measles mumps
rubella (MMR) vaccine. Vaccination on or after the first year
of life, proof of immunity via serology, or physician diagnosed
measles implies immunity. While women have historically
been counseled not to conceive within 3 months of MMR
immunization, the likelihood of the fetus developing congen-
ital rubella syndrome is largely theoretical. In one study, 683
women inadvertently given MMR within 3 months of concep-
tion or during pregnancy had no increased incidence of fetal
anomalies or congenital rubella syndrome (6).

Immunity to varicella (chicken pox) should be docu-
mented during the preconception visit. Although uncommon
during pregnancy, congenital varicella in the newborn and
maternal varicella pneumonia cause significant morbidity
and mortality. Eighty-five to 90% of adults who deny having
had varicella are actually immune. A negative history of vari-
cella can be confirmed through titers. Women who are not
immune should receive immunization with varicella vaccine
(Varivax) before conception.

PRENATAL CARE

The goals of prenatal care are confirming the pregnancy,
assessing and modifying risk, screening for and managing
conditions that arise, and providing patient education and
support.

Diagnosing and Dating the Pregnancy

Amenorrhea, nausea, fatigue, and breast tenderness are the
most common symptoms of early pregnancy. Combinations of
symptoms have increased predictive value over single
symptoms.

Physical signs of pregnancy include alterations in the skin
and mucous membranes. Nonspecific skin changes of preg-
nancy are linea nigra (hyperpigmented streak appearing
below the umbilicus) and chloasma (reddish hyperpigmenta-
tion over the bridge of the nose and cheeks). Women taking
oral contraceptives occasionally develop chloasma. The
changes observed on vaginal examination are Hegar sign (soft-
ened consistency of the cervix and uterus) and Chadwick sign
(bluish discoloration of the cervix, vulva, and vagina caused by
vascular engorgement) have high specificity (94%) but low
sensitivity (18%) for diagnosing pregnancy (7).

A detailed menstrual history is obtained to accurately
determine the first day of the most recent menstrual cycle for
calculating the estimated date of delivery (EDD). For women
with reliable menstrual histories, Naegele’s rule can be used
to estimate the EDD using the following formula: EDD =
(LMP — 3 months) + 7 days. The rule is most useful in
women who have regular 28-day cycles followed by an abrupt
cessation of menses.
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Pregnancy tests use urine or serum to check for beta
human chorionic gonadotropin (8-HCG). B-HCG is detectable
in the blood almost immediately after conception. It is an accu-
rate marker for pregnancy and is the assay of choice for most
qualitative (urine) and quantitative (serum) pregnancy tests.
Urine tests are generally positive around the time of the first
missed period. B-HCG concentrations in the range of 25 to
50 mIU/mL are detectible on qualitative urine samples. Serum
pregnancy tests detect B-HCG at levels as low as 10 to
15 mIU/mL.

Mean serum B-HCG levels correspond closely with ges-
tational age during the first trimester. In healthy gestations, 8-
HCG levels double every 1.4 to 2 days. A minimum increase
of 66% is expected every 48 hours. B-HCG levels increase
exponentially until the fetus is 8 to 10 weeks old. Levels then
plateau and decline somewhat, remaining steady for the dura-
tion of the pregnancy. An appropriate rise in 3-HCG levels on
two quantitative (serum) pregnancy tests drawn 48 hours
apart is reassuring for normal pregnancy.

Transvaginal ultrasound is the best diagnostic choice for
women with abnormal bleeding or abdominal pain and a posi-
tive pregnancy test. Sonographic landmarks such as the gesta-
tional sac and fetal pole correlate strongly with specific HCG
levels. The gestational sac is generally seen when the HCG level
is >1,000 mIU/mL and the pregnancy is 4.5 to 5 weeks along.
The double decidual sign is the thick, hyperechoic (white) ring
that surrounds the gestational sac. The yolk sac is the early
nourishment for the embryo, seen at 6 weeks when HCG levels
are >2,500 mIU/mL. The fetal pole is seen at 7 weeks’ gestation
and with HCG levels higher than 5,000 mIU/mL. Ultrasound
measurements of the gestational sac and the crown to rump
length of the fetus are a very accurate means of establishing the
EDD. First trimester transvaginal ultrasound confirms gesta-
tional age within =4 days.

Risk Assessment
OBSTETRIC HISTORY

Documentation of the obstetric history includes gravidity (the
total number of pregnancies) and parity (the number of preg-
nancies carried beyond 20 weeks’ gestation). Gravidity includes
the current pregnancy along with prior gestations. Parity is fur-
ther divided into four categories including the number of preg-
nancies carried to term, the number delivered preterm (<37
weeks’ gestation), the number of fetal losses (included elective
abortions), and the total number of living children. Multiple
gestations (i.e., twins, triplets, etc.) count as one pregnancy, but
the number of infants delivered is described by the parity.

If there is a history of spontaneous or elective abortion, doc-
ument the gestational age at the time of loss. Method of delivery
with previous pregnancies identifies women with a scarred
uterus or previous operative vaginal delivery (vacuum or
forceps). Record the weights and sex of previous newborns, in
addition to any complications during the labor or delivery.
History of poor obstetric outcome includes stillbirth (fetal death
at term) and preterm delivery. The greatest risk factor for
preterm delivery in the current pregnancy is a history of preterm
delivery. Women with a history of gestational hypertension or
diabetes, grand multiparity (more than five deliveries), multiple
gestations, and isoimmunization are also at increased risk for
complications.
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CURRENT MEDICAL AND SURGICAL HISTORY

A detailed medical history should be obtained. Asthma, dia-
betes, hypertension, cardiac conditions, thyroid and renal dis-
ease, and certain infectious diseases can have an adverse effect
on pregnancy. Surgical history of importance includes any
procedure involving the reproductive tract, including previous
cesarean, tubal surgery for ectopic pregnancy or infertility, and
cervical or vaginal surgery. The type of skin incision (i.e.,
Pfannenstiel) does not guarantee a low-transverse entry to the
uterus with a previous cesarean delivery. An operative report
should be reviewed to confirm the type of uterine scar. For
women considering TOLAC, this information is critical.
Women with prior abdominal surgery (e.g., cholecystectomy,
appendectomy) may have adhesions that make future surgery
more difficult.

FAMILY HISTORY

Family history of interest includes any mental retardation,
birth defects, or genetic conditions in either parents or family
members.

HEALTH HABITS AND OCCUPATIONAL RISKS

Social history includes tobacco, alcohol, and drug use.
Expectant women who smoke less than one pack per day are
most successful quitting when offered a 5- to 15-minute coun-
seling session and repeat discussions at subsequent prenatal
visits that employs the 5As approach (see Chapter 47) (8). The
use of pharmaceuticals and nicotine replacement for smoking
cessation during pregnancy and lactation has not been studied
sufficiently (9). Use of nicotine gum, patches, inhalers, and
antidepressants (bupropion) to reduce withdrawal symptoms
during pregnancy and lactation should be considered only
after nonpharmacologic therapies and counseling have failed.
When benefits outweigh risks, products with intermittent
dosages such as nicotine gum and inhalers should be tried first.

Occupational risks should be documented (see Pre-
conception Care).

Immunization and Chemoprophylaxis

Immunization history should be documented. Although ide-
ally assessed before pregnancy (see preconception immu-
nization section), you should obtain serology for women who
do not report previous vaccination for rubella. Nonimmune
women should be advised to avoid contact with individuals
with a known outbreak of rubella and be vaccinated with the
MMR vaccine in the postpartum period. If vaccination is
inadvertently given during pregnancy, abortion is not indi-
cated because there is no evidence for teratogenicity
although evidence of fetal infection has been reported (10).
Although live vaccines (e.g., MMR, poliomyelitis) are con-
traindicated in pregnancy, inactivated vaccines (e.g.,
influenza, hepatitis, pneumococcus) may be given during
pregnancy if indicated (10).

Additional nutrients needed during pregnancy include
folic acid, iron, and calcium. Folic acid was discussed in pre-
conception care. The US Centers for Disease Control and
Prevention recommends that pregnant women take 30 mg of
ferrous iron supplements daily. A Cochrane review concluded
that pregnant women taking iron or iron and folic acid are less
likely to have anemia or iron deficiency at term; however, no

significant reduction in adverse maternal or neonatal out-
comes were found (11).

Recommended daily intake of calcium is 1,000 to 1,300 mg
per day. Milk products (300 mg calcium per 8-ounce serving of
milk), tofu (434 mg per half-cup serving) and Swiss cheese
(272 mg per l-ounce serving) are excellent sources, although
women with lactose intolerance may require supplements.
Routine calcium supplementation may benefit women at risk
for gestational hypertension. Elevated blood pressure in preg-
nancy is a major cause of maternal death and a frequent cause
of preterm delivery and fetal death. A recent Cochrane review
suggests that calcium supplementation during pregnancy is
both cost-effective and safe for decreasing the risk of
preeclampsia in those at risk and in women with inadequate
calcium intake (12). In addition, calcium supplementation
reduced the rare occurrence of death or serious problems in
women who developed preeclampsia (12). Research is needed
to determine the ideal dose of calcium and confirm safety. The
need for other nutrients during pregnancy is unclear, and
although routine use of prenatal vitamins is not recommended
by ACOG, many women have marginal nutritional status and
may benefit from supplements.

Screening as Part of Prenatal Care

In the United States, family physicians, obstetrician/gynecolo-
gists, midwives, or nurse practitioners are the usual prenatal
care providers. Nurses, nutritionists, geneticists, and social
workers are also often involved. Continuity of care during
pregnancy by one provider or a small team seems to benefit
women. Women receiving prenatal care from a single physi-
cian are likely to receive more prenatal care, which has been
correlated with increased maternal weight gain and infant
birth weights (13). A Cochrane review concluded that low-
risk prenatal care provided by family physicians, obstetricians,
and midwives is equally effective, although women seem to be
more satisfied with care provided by family physicians and
midwives (14).

Women in the United States have an average of 14 prena-
tal appointments. The first appointment generally is at 6 to 8
weeks’ gestation, with return visits monthly until 28 weeks.
From 28 to 36 weeks, appointments are usually scheduled
every 2 weeks. After 36 weeks, weekly visits ensue, with many
providers scheduling biweekly visits after 40 to 41 weeks’ ges-
tation. The current visit schedule is more tradition based than
evidence based. A Cochrane review shows that a model with
fewer prenatal visits is not likely to increase maternal or fetal
risk compared with the traditional model. A benefit of the
abbreviated system is decreased cost, although women may be
less satisfied with fewer visits (15).

First Trimester Prenatal Care

The first 13 weeks of pregnancy are the most critical period in
fetal development. The majority of organogenesis occurs dur-
ing this time and the embryo/fetus is most susceptible to envi-
ronmental and teratogenic insults.

PHYSICAL EXAMINATION
The following are part of the prenatal physical exam:

e Blood pressure measurement. This is likely the best screening
strategy for detecting hypertension in pregnancy. Levels



Institute of Medicine
Recommendations for Weight Gain
in Pregnancy by Body Mass Index

TABLE 4.2

Institute of Medicine

Pre-pregnancy BMI Weight Gain (Ib)

<19.8 (low) 28-40
19.8-26.0 (normal) 25-35
26.1-29.0 (overweight) 15-25
>29.0 (obese) 11-20

http://www.iom.edulen/Reports/2009/Weight-Gain-During-Pregnancy-

Reexamining-the-Guidelines.aspx

higher than 140 mm Hg systolic or 90 mm Hg diastolic
recorded on two occasions more than 6 hours apart indicate
hypertension. At a gestational age of <20 weeks, blood pres-
sure elevation is usually attributed to chronic hypertension
unless trophoblastic (molar) disease or multiple gestations is
present. Gestational hypertension is defined as hypertension
after 20 weeks of pregnancy that not is associated with
proteinuria.

e Height and weight measurement. Used to calculate the

patient’s body mass index (weight (kg)/[height (m)]?) so that

a recommended weight gain during pregnancy can be deter-

mined based on the woman’s prepregnancy body mass index

(Table 4.2).

The head, eyes, ears, nose and throat (HEENT) exam. Of

importance is examination of the thyroid and dentition. The

thyroid increases in size by 15%, although not clinically
noticeable. Any goiter or nodule warrants evaluation. Poor
dentition, specifically gingival disease, increases the risk of
preterm delivery. A recent case-control multicenter study
found a significant association between generalized peri-
odontitis and induced preterm birth for preeclampsia

(adjusted odds ratio 2.46 [95% CI 1.58-3.830]) (16).

Cardiopulmonary exam. Increased splitting of the first and

second heart sounds and an S3 gallop is often audible on car-

diac exam in pregnancy. Dyspnea may be confused with the
fatigue and decreased aerobic tolerance that affects women
in early pregnancy.

e Patellar and ankle reflexes. These are checked and documented

because preeclampsia often manifests with hyperreflexia.

Clinical breast exam. Used to detect abnormalities such as

cancer or fibrocystic disease. Randomized controlled trials

(RCTs) do not show that any intervention influences success

with breastfeeding and suggest discontinuing exam of the

nipples for inversion.

e Pelvic exam. Used to detect anatomic defects of the repro-
ductive tract and screen for sexually transmitted infections
(STT) (see Chapter 32). The perineum and external genitalia
should be inspected for any abnormalities, including herpetic
lesions, genital lesions, or condyloma. Cervical length, dila-
tion, effacement, and position should be documented during
the initial exam. Routinely examining the cervix is not an
effective method for predicting preterm birth and should be
discouraged. The bimanual exam is useful for evaluating the
adnexa and estimating uterine size.
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Clinical pelvimetry has traditionally been recommended
to estimate pelvic adequacy for delivery. The pelvic planes
(pelvic inlet, midpelvis, and pelvic outlet) are measured digi-
tally on bimanual exam to provide an estimate of pelvic size
and contour. Both clinical pelvimetry and X-ray are no longer
recommended because of low predictive value for inability to
deliver vaginally and an association with increased cesarean

rates (17-19).
LABORATORY TESTING

Table 4.3 lists the laboratory tests that are routinely performed
during prenatal care. Sensitivity, specificity, positive and neg-
ative likelihood ratios, and levels of evidence are provided
comparing the currently available guidelines.

Identifying blood group, D (Rh) factor, and red cell anti-
bodies and administration of Rho (D) immune globulin
(RhoGAM) to Rh negative pregnant women helps prevent
hemolytic disease of the newborn and identify problems with
transfusions (18). Fifteen percent of women are D (Rh) nega-
tive. Incompatibility (i.e., D-negative woman carrying a D-
positive fetus) occurs in 10% of pregnancies.

Repeat antibody testing for D(Rh) is recommended in all
un-sensitized women at 28 weeks’ gestation, with a 300-mcg
RhoGAM dose given to antibody negative women. A postpar-
tum dose of RhoGAM is also given within 72 hours of deliv-
ery if the infant’s blood type is D-positive. Situations that
result in maternal—fetal blood exchange (i.e. amniocentesis,
abruptio placenta, trauma, threatened pregnancy loss and elec-
tive termination) necessitate RhoGAM in Rh(D) negative
women.

Iron supplements (30 mg elemental iron daily) are
indicated for women with hemoglobin <11 g/dL in the first or
third trimester or <10.5 g/dL in the second trimester, although
data are inconclusive that iron supplementation improves
outcomes (11).

Syphilis is an STT caused by Treponema pallidum. Women
at increased risk for syphilis include sex-trade workers and
intravenous drug users and screening and treatment recom-
mendations are discussed in Chapter 32.

Women who are rubella non-immune should be counseled
about the risks of rubella during pregnancy (Table 4.3). Nearly
all fetuses exposed in the first trimester have rubella sequelae.

For women at risk of hepatitis B, vaccination is safe
in pregnancy. Newborns of mothers who are HBsAg positive
should receive hepatitis B vaccination and hepatitis B
immunoglobin immediately after delivery. The hepatitis C
infection transmission rate to infants born to hepatitis C
virus—positive mothers is about 5% (20). The American
Academy of Family Physicians (AAFP), ACOG, and the
United States Preventive Services Task Force (USPSTF) do
not recommend routine hepatitis C virus serologic testing of
pregnant women. Screening should be offered to women with
risk factors (e.g., injection drug users; women with multiple
sexual partners, tattoos, or elevated liver functions; prison
inmates; women with HIV; and women with exposure to
blood or blood products).

Routine wuniversal screening for gonorrhea and
chlamydia is not recommended by most guidelines but
should be performed in women at risk for sexually transmit-
ted infections (see Chapter 32). Potential risks are shown in

Table 4.3.
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TABLE 4.3 Routine Laboratory Tests Performed During Routine Prenatal Care
Positive Negative
Likelihood Likelihood | Strength of
Test Reasons for Testing Ratio Ratio Recommendation
ABO type, Rh, If Rh negative, RhoGAM prevents 99 0.01 A
and antibody isoimmunization. Without treatment,
screen one-third of fetuses develop hemolytic
anemia and hyperbilirubinemia and one-
fourth develop hydrops resulting in death
Hemoglobin/ Test for anemia, most commonly 1.6 0.23 B: first visit
hematocrit iron deficiency C: repeat testing in
asymptomatic low
risk women
RPR/VDRL for Premature delivery 20% and vertical 21 0.54 A: rescreen in third
syphilis transmission 70% to 100% trimester if high
Congenital syphilis causes fetal anemia, risk
hepatosplenomegaly, pneumonia, and
nonimmune hydrops
Rubella titer Congenital rubella causes sensorineural 3.3 0.11 B: screen pregnant
deafness, microphthalmia, women by
encephalopathy, cataracts, and cardiac vaccination history
abnormalities or serology
Hepatitis B surface A 70% to 90% chance of vertical 49 0.02 A: rescreen in third
antigen (HBsAg) transmission if mother is positive for trimester if high risk
HBsAg or e-antigen; 85 to 90% of infants
become chronic carriers (33). Infected
infant carriers develop cirrhosis, chronic
active hepatitis, or hepatocellular
carcinoma
Gonorrhea Infection strongly linked with preterm 80 0.2 B: high risk
delivery and fetal infection can result in C: universal screening
spontaneous abortion and stillbirth
Neonatal infection causes gonococcal
ophthalmia, arthritis, and sepsis
Chlamydia Increased preterm delivery and 7 0.31 B: high risk
intrauterine growth restriction C: universal screening
Neonatal infection can cause pneumonia
and ophthalmia neonatorum
Papanicolaou smear | To detect cervical dysplasia or cancer 6 0.44 A
Urine culture Asymptomatic bacteriuria in pregnancy is 16.5 0.02 A: 12-16 weeks’
a risk factor for pyelonephritis and preterm gestation
delivery and low birth weight
HIV Maternal treatment with zidovudine 190 0.05 A: high risk
reduces vertical transmission of C: universal screening
HIV from 25.5% to 8.3% (37)
Gestational diabetes | Associated with preeclampsia and 6 0.024 C: selective screening

increased fetal weight and perinatal
morbidity

for high risk* with
1-hour Glucola
(<130-140 mg/dL.
normal)

Low risk is defined as meeting all of the following criteria: age less than 25 years, pre-pregnancy BMI less than 25, no family history of diabetes, no personal
history of GDM or abnormal glucose tolerance, and not belonging to a high-risk ethnic group (i.e., Native American, Hispanic, African American, Asian,

and Pacific Islander).



Papanicolaou (Pap) smear specimens should be obtained
using a spatula and cytobrush, or a broom if liquid-based
cytology is used. Testing may cause minimal spotting, but
there is no association with adverse outcomes.

Screening for asymptomatic bacteriuria is performed
through urine culture rather than urine dipstick testing
because of a 50% false-negative rate and failure to identify cer-
tain microbes such as group B streptococcus (Table 4.3).

Bacterial vaginosis (BV) is believed to result from an
imbalance of the Lactobacillus bacteria that normally colonize
the vagina and anaerobic species overgrowth. BV is a common
cause of vaginal discharge during pregnancy with rates rang-
ing from 6.1% in Asian-Pacific Islander women to 22.7% in
black women (21); about 50% 1s asymptomatic. The USPSTF
and ACOG recommend against screening women at average
risk for preterm delivery because screening and treating all
pregnant women with BV does not appear to prevent preterm
delivery (22). Women with a history of preterm delivery may
benefit from BV screening/treatment, but it is unknown
whether there is a benefit to neonates (22).

All pregnant women should receive education and coun-
seling regarding HIV as part of routine pregnancy care. HIV
testing is voluntary, and informed consent is necessary. Pretest
counseling includes a discussion of risk factors, the risk of
HIV transmission to the fetus, and therapies known to reduce
this risk. An RCT shows that maternal treatment with
zidovudine started by 14 to 34 weeks’ gestation and continued
until 6 weeks postpartum reduces vertical transmission of
HIV from 25.5 to 8.3% (23). Other combinations of medica-
tions also reduce transmission (lamivudine [Epivir], zidovu-
dine [Retrovir], and nevirapine [Viramune]). Although elec-
tive cesarean may decrease the risk of HIV transmission,
recent US studies show no benefit beyond that of use of highly
active antiretroviral therapy (24).

ULTRASOUND

Ultrasound at 18 to 20 weeks’ gestation is standard of care in
many localities. Current evidence, however, fails to correlate
routine ultrasound screening in pregnancy with improved
outcomes, including perinatal mortality (25). A Cochrane
review concluded that routine ultrasound before 24 weeks
allows for improved dating of gestational age and decreased
need for postdate induction. Although ultrasound allows for
earlier diagnosis of multiple gestations and fetal malforma-
tions at a time when termination is an option, no significant
differences in clinical outcomes are evident (12).

The National Institutes of Health and ACOG recom-
mend ultrasound for specific indications rather than routinely
in low-risk pregnancies. Table 4.4 lists specific indications for
ultrasound. ACOG and the American Institute of Ultrasound
in Medicine have endorsed a policy that use of ultrasound for
nonmedical purposes such as creating keepsake photos, videos,
or for gender determination is considered “contrary to respon-
sible medical practice” (27).

Genetic Testing

Screening methods available to detect fetal structural and chro-
mosomal anomalies include ultrasound and maternal serum
screening. The goal of screening is to identify fetal anomalies
that are not compatible with life, are associated with long-term
disability and morbidity, are amenable to intrauterine
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Indications for Ultrasound
During Pregnancy

TABLE 4.4

Estimation of gestational age
Unsure dates
Planned scheduled elective repeat cesarean delivery
Planned induction or elective termination of pregnancy
Vaginal bleeding
Evaluation of fetal growth
Evaluation for placentation/multiple gestation
pregnancy
Suspected hydatidiform mole
Suspected ectopic pregnancy
Size/dates discrepancy
Suspected polyhydramnios or oligohydramnios
Evaluation of abnormal genetic screening tests
Fetal anomaly assessment
History of previous fetal anomaly/congenital defects

Reference: American College of Radiology. ACR practice guidelines
for the performance of antepartum obstetrical ultrasound. In: ACR
practice guidelines and technical standards, 2003. Philadelphia, PA:
ACR; 2003;625-631.

treatment, or require specific therapy at birth. The risks and
benefits of all screening tests must be thoroughly discussed and
documented, including a plan for what happens if screening is
abnormal.

Serum markers available for first-trimester Down syn-
drome screening include B3-HCG and pregnancy-associated
plasma protein A (PAPP-A). This combination of tests is com-
parable in sensitivity and specificity to the second-trimester
triple screen, with a detection rate for Down syndrome of 63%
and false-positive rate of 5% (28). First-trimester serum testing
does not detect NTDs.

Nuchal translucency (NT) of the fetal neck using ultra-
sound is often combined with B-HCG and PAPP-A for first
trimester Down syndrome screening (called first trimester
combined test). NT is the measurement of the subcutaneous
space between the skin and the cervical spine of the fetus.
Fetuses with increased nuchal thickness may be at risk for
Down syndrome.

Women with an abnormal first-trimester genetic screen-
ing can be offered chorionic villus sampling (CVS) between
10 and 12 weeks’ gestation or amniocentesis between 15 and
20 weeks’ gestation. Placental tissue is obtained using ultra-
sound-guided needle biopsy of the placental villi. Samples
can be collected transabdominally or transcervically and
used for chromosomal, DNA, or metabolic studies. The risk
of pregnancy loss with CVS is 1% to 2%; this is 0.5% to 1.0%
higher than with amniocentesis. In addition, CVS cannot be
used to diagnose neural tube defects. CVS results are
available earlier than with amniocentesis, but the increased
risk of loss must be weighed against having an earlier
diagnosis.

Second and Third Trimester Prenatal Care

Traditional components of the subsequent prenatal visit
include measurement of weight, blood pressure, fundal
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height, fetal heart tones, and a urine dipstick for protein and
glucose. Different low-risk prenatal guidelines lack consensus
but most recommend routine measurement of maternal
weight, blood pressure, fundal height, and fetal heart tones.

PHYSICAL EXAMINATION

o Weight assessment. Inadequate weight gain is associated
with low birth weight, preterm delivery, and intrauterine
growth restriction. For morbidly obese women, weight
gain of more than 25 pounds is associated with large for
gestation infants (29). Because weight gain information
may not change clinical management and may create undue
anxiety, weight measurements may only be needed for
women for whom nutrition is a concern (e.g., underweight,
overweight, obese).

® Blood pressure measurement. Continued screening for gesta-
tional hypertensive disorders.

o Fundal height measurement. In the second or third trimester,
fundal height is a good estimate of uterine size and gesta-
tional age. Fundal height is measured as the distance in cen-
timeters between the superior edge of the pubic symphysis
and the top of the uterine fundus. At 20 weeks’ gestation, the
fundus should be at the level of the umbilicus. During each
week between 20 and 36 weeks’ gestation, the fundal height
increases by about 1 cm. Measurements deviating by more
than 2 cm may indicate problems with fetal growth.

o Auscultation of the fetal heart rate (FHR). Generally per-
formed at all follow-up visits, normal fetal heart rate ranges
from 110 to 160 beats per minute. Although hearing the fetal
heart confirms that the fetus is alive, well-being is harder to
evaluate because decelerations or poor variability are rarely
noted during this rapid check. Although guidelines differ in
recommendations for FHR, they do suggest measuring
FHR on patient request (18,19).

LABORATORY TESTING

Routine urine dipstick tests for protein and glucose are no
longer recommended during prenatal visits. They are unreli-
able in detecting the moderate or variable elevations of albu-
min that occur with preeclampsia. As discussed in the section
on genetic screening, the quadruple screen is recommended
between 16 and 18 weeks’ gestation.

Diabetes Screening

Gestational diabetes mellitus (GDM) is one of the most com-
mon obstetric complications, with incidence ranging from 3 to
10% in developed countries. There is currently a lack of con-
sensus in the medical literature regarding screening for GDM
because data fail to show that universal screening for GDM
benefits the population.

Selective screening exempts women considered at low
risk for GDM (Table 4.3). ACOG states that although univer-
sal screening is the most sensitive means of detection, certain
low risk women may benefit from selective screening (SOR =
C). The American Diabetes Association (ADA) also endorses
selective screening, generally performed at 24 to 28 weeks’ ges-
tation with a 1-hour test (blood glucose measured 1 hour after
oral ingestion of 50 g glucose in 150 mL fluid). The test is
performed either fasting or nonfasting, although fasting may
increase the chances of a false-positive screen. Women at

higher risk for GDM (Table 4.3) can be screened at the initial
prenatal visit, with follow-up testing done at 24 to 28 weeks if
the first test is normal.

If the 1-hour test is abnormal, a 3-hour glucose challenge
test should be administered. The test is performed after an
overnight fast. A 100-g glucose load is given orally, with blood
drawn before ingestion and hourly for three consecutive sam-
ples. A diet containing at least 150 g of carbohydrates must be
consumed for 3 days before testing. Carbohydrate depletion
causes spuriously high glucose levels on the glucose challenge
test. A diagnosis of GDM is made when elevation occurs with
either the fasting glucose alone or with two or more of the 3-
hour measurements.

Specific treatment including dietary advice and insulin
for GDM reduces the risk of maternal preeclampsia and peri-
natal morbidity (composite outcome of death, shoulder dysto-
cia, bone fracture, and nerve palsy). However, it is associated
with higher risk of labor induction (30). Intensive insulin ther-
apy is associated with lower rates of macrosomia and need for
cesarean, but increased risks for both maternal and neonatal
hypoglycemia. Sulfonylureas (glipizide and glyburide) and
metformin (Glucophage) are being used in women with pre-
existing type 2 diabetes, especially when polycystic ovarian dis-
ease 1s present.

Rh Screening

An antibody screen for isoimmunization in women who are
Rh negative is done at 28 weeks’ gestation. Rho(D) immune
globulin is given to Rh-negative women with a negative
screen. Women with a positive antibody screen do not benefit
from Rho(D) injection and should be evaluated for Rh
hemolytic disease.

Screening for Anemia

Retesting for anemia with a hematocrit or hemoglobin at 28
weeks’ gestation is appropriate because the maternal blood
volume expands during the second trimester. Dietary counsel-
ing and supplements are prescribed for pregnant women
found to be anemic.

Infectious Disease Screening

In the third trimester, both ACOG and USPSTF recommend
repeat screening for hepatitis B, syphilis, gonorrhea, and chlamy-
dia in high-risk populations (Chapter 32). Patients and their
partners should be asked about a history of genital and
orolabial herpes simplex virus infection (HSV). Herpes out-
breaks are classified as primary, nonprimary (first infection
with herpes simplex type 2 in a woman with previous type
1 outbreak) or recurrent. Rates of vertical transmission at
delivery are 50% in primary HSV infections and 33% in
nonprimary first episodes. Transmission risk for recurrent
infection is 0 to 3% (31). Genital herpes infection during preg-
nancy does not increase the risk of neonatal HSV infection as
long as seroconversion is complete before labor begins.

The manifestations of neonatal herpes vary from local-
ized disease causing lesions on the neonate’s face, eyes, and
mouth to more severe infection involving the central nervous
system; disseminated HSV infection causes 57% mortality in
neonates (32). ACOG recommends antiviral therapy
(acyclovir) for women with primary HSV infections and those
at risk for recurrent infections after 36 weeks’ gestation



(SOR = C). Delivery by cesarean is recommended for women
who have active genital lesions present at the time of delivery.
Pregnant women should avoid sexual contact if either partner
has lesions.

Group B streptococcus (GBS), Streprococcus agalactiae, is a
leading cause of neonatal morbidity and mortality. GBS exists
in the genital and gastrointestinal tract of pregnant women,
affecting 6.6 to 20% of mothers in the United States. The
CDC, ACOG, and the American Academy of Pediatrics all
recommend that women be offered screening for GBS at 35 to
37 weeks’ gestation. Specimens are collected using two swabs:
one is collected from the lower vagina and posterior
fourchette, and the second from the rectum. Studies show that
women can reliably collect their own specimens when given
appropriate instructions.

Women who are culture positive for GBS should receive
antibiotic prophylaxis when in labor except for those who have
an elective cesarean delivery done before onset of labor or rup-
ture of membranes. The antibiotic of choice is intravenous
penicillin G in nonallergic women at 5 million units followed
by 2.5 million units every 4 hours starting at rupture of mem-
branes or active labor and continuing until delivery.
Ampicillin can also be used. Sensitivity testing of GBS isolates
is recommended in women with a penicillin allergy.
Erythromycin and clindamycin are indicated for susceptible
isolates, with vancomycin given for resistant cultures. Women
with GBS urinary tract infections should be treated both when
diagnosed and again at delivery because GBS bacteriuria indi-
cates very heavy colonization.

Women who miss GBS screening because of no prenatal
care or unavailable results should be managed according to a
risk-based protocol when in labor. Women meeting any of the
following criteria require antibiotic prophylaxis.

e Ruptured membranes for >18 hours

e Fever

e Less than 37 weeks’ gestation

e History of GBS bacteruria with the current pregnancy
e History of previous infant with invasive GBS disease

Genetic Screening

Second trimester genetic screening includes maternal serum
tests and amniocentesis. The quadruple screen is replacing the
triple screen as recommended second trimester screening. The
quadruple test combines the serum markers of maternal
serum alpha-fetoprotein (MSAFP), estriol (uE3), B-HCG, and
inhibin A. The quadruple test detects 86% of infants with
Down syndrome (trisomy 21) with a false-positive rate of 8.2%
(19). The combination of markers also identifies fetuses at risk
for NTDs and trisomy 18 (Edward syndrome).

Accurate dating of the pregnancy is important because
the marker levels are time sensitive. Testing is possible
between weeks 15 through 22 of gestation, with the optimal
time being 16 to 18 weeks. Information about maternal
weight, race, and the presence of insulin-dependent diabetes
mellitus or multifetal pregnancy is required for interpretation
of the quadruple test.

MSAFP is the marker in the quadruple screen used to
diagnose NTDs. The marker also detects 80% of cases of open
spina bifida and 90% of cases of anencephaly. One percent to
5% of women have an elevated MSAFP on the initial quadru-
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ple test. 90- to 99% of these women deliver healthy infants,
with most abnormal tests from incorrect dating. Confirmation
of gestational age by ultrasound is indicated when MSAFP is
abnormal.

The risk of Down syndrome increases with maternal age.
The odds of having an infant with Down syndrome at age 20
are approximately 1:1,440, increasing to 1:338 at age 35 and
1:32 at 45 years of age (17). All pregnant women 35 years or
older at the time of delivery should be offered genetic counsel-
ing and CVS or amniocentesis for the diagnosis of genetic
abnormalities. Other indications include an abnormal quadru-
ple screen, an abnormal ultrasound, or a parent who carries a
balanced translocation. 35 years is the threshold for offering
amniocentesis because this is the age when the risk of having a
fetus with a chromosomal defect equals the rate of fetal loss
from amniocentesis.

PATIENT EDUCATION AND
PSYCHOSOCIAL SUPPORT

When expectant parents do not have preconception care, first-
trimester visits are an opportunity to discuss common preg-
nancy topics. Counseling on dietary recommendations, lifestyle
changes, and safety issues is best addressed during these initial
visits.

Diet and Dietary Supplements

Recommended weight gain is based on the prepregnancy body
mass index (SOR = C) (see Table 4.2). Women are encouraged
to eat a varied diet during pregnancy. Most pregnant women
need 1,900 to 2,800 calories daily, with an additional 150 calo-
ries needed during the first trimester and 300 to 500 extra calo-
ries in the second and third trimesters. Fifty to sixty percent of
the diet should be from carbohydrates and 30% from fats.
High-protein supplementation during pregnancy is not bene-
ficial and may be harmful to the fetus according to a Cochrane
review (33).

Pregnant women are at risk from certain foods during
pregnancy. Consumption of monkfish, swordfish, shark, king
mackerel, tilefish, and tuna is linked to mercury exposure.
Mercury may adversely affect fetal neurologic development,
and the Food and Drug Administration advises pregnant
women to consume no more than 12 ounces of tuna weekly
(34). Oysters, certain types of sushi, and raw shellfish may har-
bor Vibrio cholera, Vibrio parahaemolyticus, hepatitis A, or par-
asites and are best avoided during pregnancy. Escherichia coli
(E. coli) food poisoning can result from eating beef that is not
thoroughly cooked. Listeriosis is a bacterial infection associ-
ated with milk, fruit juice, cheese, or dairy products that are
not pasteurized. Listeriosis is associated with chorioamnioni-
tis, preterm delivery, and fetal demise. Recent outbreaks of lis-
teriosis are linked to delicatessen cold cuts. Pregnant women
should avoid soft, unpasteurized cheeses such as brie and
camembert, and all varieties of paté.

Lifestyle Topics

Lifestyle changes are a source of questions for many expectant
couples. Most couples can safely continue normal sexual
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relations. Sexual intercourse is contraindicated with placenta
previa, preterm labor, and cervical insufficiency. Barrier
contraception (condoms) is advised if exposure to STT is a pos-
sibility.

When traveling by car, pregnant women should wear seat
belts. Motor vehicle accidents are a leading cause of death and
disability in pregnant women. Three-point restraints should
be worn when driving or riding as a passenger. The lap belt
should be worn under the uterus and across the hips, never
over the fundus, and the shoulder belt worn above the fundus
and between the breasts.

Strong evidence suggests that exercise in pregnancy is safe
and beneficial. Regular exercise improves maternal fitness and
well-being, reduces musculoskeletal complaints, and moder-
ates maternal weight gain. In the absence of medical or obstet-
ric contraindications, most women who are active before preg-
nancy can continue their usual activities. Thirty minutes or
more of moderate exercise is recommended daily. Walking,
swimming, and water aerobics are good forms of exercise for
pregnant women, individualized based on prepregnancy fit-
ness level.

Medication Use

Prescribing medications during pregnancy involves balancing
maternal benefit with potential risks to the fetus.
Unfortunately, only a small number of drugs have well-estab-
lished safety profiles in pregnancy. Guidelines for drug use in
pregnancy are available from several sources. The Food and

Drug Administration categorizes drugs based on risk of birth
defects (Table 4.5), ACOG classifies antimicrobial safety, and
the American Academy of Pediatrics ranks drug safety in lac-
tation. A history should be obtained listing any drug taken
currently or prior to conception, including over-the-counter,
herbal, and health food supplements. Medication use is
advised only when necessary, and after the first trimester
when possible. Women who require drugs with known risk
should be transitioned to medication with less risk when pos-
sible, especially during organogenesis. Explaining risks and
benefits and obtaining informed consent from the patient is
necessary.

Nearly half of all women use complementary and alterna-
tive therapies (CAM). Several including evening primrose oil
(EPO), raspberry leaf (Rubus idaeus), and ginger have been
examined in studies of clinical safety during pregnancy. EPO,
a prostaglandin precursor, is a commonly used herb recom-
mended by some midwives for labor induction. Initial studies
demonstrated an increased incidence of prolonged rupture of
membranes with EPO use and no current RCT's support its
use for labor induction (35). Red raspberry leaf in tea or cap-
sule form is also purported to stimulate labor. Ginger is
thought to reduce nausea and vomiting in early pregnancy by
blocking 5-HT3 receptors, and suppressing the neural path-
way between the emetic center in the medulla and the stom-
ach. Although neither raspberry leaf nor ginger is associated
with adverse pregnancy outcomes in current research, rasp-
berry leaf has not demonstrated benefit (17).

TABLE 4.5 Categorization of Drug Safety Classifications in Pregnancy and Lactation

Food and Drug Administration Categories on Potential Fetal Risk

Class Description Examples

A Controlled human studies show no fetal risk in first
trimester; no evidence of risk in later pregnancy;
fetal harm remote

B Animal studies show no risk/there are no controlled Acetaminophen, diphenhydramine, azithromycin,
studies in pregnant women; or animal studies cephalosporins, penicillin, low molecular weight
show adverse affect not confirmed in first heparin, bupropion, methyldopa, loratadine,
trimester human studies; no evidence of risk in metoclopramide, sucralfate, H2 antagonists
later trimesters

C Use only when benefit outweighs risk; animal stud- Tramadol, ibuprofen®, ketorolac, trimethoprim,
ies with teratogenic or embryocidal effects and no clarithromycin, heparin, amitriptyline, venlafax-
controlled human studies available; or no research ine, calcium channel blockers, clonidine, albuterol,
available promethazine, disulfiram, ethosuximide,

gabapentin, lamotrigine, vancomycin

D Documented human fetal risk; use only if benefit is Most benzodiazepines, sulfonamides (third
clearly acceptable despite risk; no safer alternatives trimester), tetracyclines, most anticonvulsants,
available ACE inhibitors, ARBs, lithium, nicotine patches,

spray and inhalers

X Contraindicated in women who are or may become Warfarin flurazepam, temazepam, HMG-CoA
pregnant; fetal risk/known abnormalities in reductase inhibitors, isotretinoin, oral contracep-
humans tives, methotrexate, Cytotec, ergotamines

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; HMG-CoA = 3-hydroxy-3-methylglutaryl coenzyme A.
*Risk category D in third trimester.



Intimate Partner Violence

Intimate partner violence affects up to 20% of pregnant
women (see Chapter 31). Abuse often intensifies during preg-
nancy, and women who are abused may be less likely to obtain
prenatal care. Trauma to the mother or fetus, abruption, low
birth weight, fetal loss, and postpartum depression are all asso-
ciated with intimate partner violence. Women should be asked
about safety at home confidentially and privately. Women who
are in an abusive situation should be counseled on community
services, including shelters, child care, and legal services.

Common Problems

Subsequent visits are an appropriate time for talking with cou-
ples about issues related to normal pregnancy. Women experi-
ence numerous physiologic changes, most of which are benign
and resolve after delivery. Reassuring women that these
changes are normal, common, and transient is important.
Common problems include heartburn, genitourinary con-
cerns, and pain.

e Heartburn. Heartburn is common because of relaxation of the
lower esophageal sphincter due to increased progesterone.
Eating smaller meals and avoiding greasy foods often
improves symptoms. Antacids containing calcium carbonate
or magnesium hydroxide are indicated for severe heartburn.
Urinary concerns. Frequency and stress incontinence (urine
loss after coughing, sneezing, or laughing) occur in the first
and third trimesters and generally resolve after pregnancy.
Women are encouraged to do Kegel exercises to strengthen
their pelvic floor muscles.
® Hemorrhoids. Hemorrhoids worsen in pregnancy because of
increased venous congestion in the rectal vascular plexus.
Topical treatments, such as witch hazel pads, external hem-
orrhoid cream, and sitz baths may help and prophylactic
stool softeners such as docusate sodium (Colace) can be tried.
® Backache. This is common in later pregnancy because of
compensatory lordosis from the enlarging uterus and relaxin
causing loosening of ligaments in the pubic symphysis, back,
and pelvis. Wearing flat-heeled shoes and maintaining good
posture can counter changes in the center of gravity.
® Round ligament pain. Spasm of the round ligaments pro-
duces a sharp, stabbing, sporadic pain in the inguinal area
that is not harmful to the fetus. Pain is worse in multiparas.
Exercise, warm baths, a pregnancy girdle, and acetamino-
phen sometimes help with symptoms.
® Leukorrhea. Vaginal secretions in pregnancy are heavier than
usual and whitish. The discharge results from increased vagi-
nal blood flow and high estrogen levels. Reassurance is help-
ful, because women often assume it is caused by infection.

Large amounts of information are available during preg-
nancy through books, videos, and the internet and many
women have specific ideas about what they want during labor.
Women desiring “natural childbirth” need to be questioned
about what this means to them. Use of epidural, breastfeeding,
infant rooming-in versus nursery care, pacifier use, and cir-
cumcision can all be addressed as part of the birth plan.
Discussing the planned course early allows the physician flex-
ibility in accommodating the couples’ wishes while ensuring
the highest standards of maternity care. The benefit of formal
classes is unclear, although observational studies demonstrate
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improved performance in labor in expectant women who
attend childbirth classes.

The World Health Organization recommends that all
infants be fed with breast milk exclusively from birth to at least
age 6 months. Babies who are breastfed are less likely to develop
otitis media, gastroenteritis, upper respiratory infections, and
urinary tract infections. A recent Cochrane review found that
two to four short (10 to 15 minutes) breastfeeding education ses-
sions with a lactation consultant provided to low income
women two to four times during prenatal care resulted in a sig-
nificant increase in the women’s duration of breastfeeding (36).

TOLAC

Discussing plans for delivery in women with a previous
cesarean delivery is best done starting in the late second
trimester. For many women, TOLAC is preferred over elective
repeat cesarean delivery. The total cesarean rate has increased
from 5.5% in 1970 to 31.8% in 2007, making it the 11th consec-
utive year of increase and another record high in the United
States (37). In 2002, 12.4% of women elected to attempt
TOLAC, down from a high of 28.3% of women in 1996.

Both ACOG and AAFP have issued guidelines for women
considering TOLAC. Women with one previous cesarean
delivery with a low transverse uterine incision are candidates for
and should be offered a trial of labor. Several factors influence
the likelihood of success of a vaginal birth after cesarean
(VBAQ). Positive factors include maternal age younger than
40 years, having a prior vaginal delivery or VBAC, a favorable
cervix, spontaneous labor, and a nonrecurrent indication that
was the reason for the prior cesarean delivery (i.e., breech).
Factors that decrease the likelihood of successful VBAC
include a history of multiple surgical deliveries, gestational age
older than 40 weeks, fetal weight over 4,000 g, and the need
for labor augmentation or induction (38).

Prostaglandins (Prepidil, Cervidil) are not recommended
for cervical ripening or induction because their use is associated
with higher rates of uterine rupture. ACOG and AAFP differ
on recommendations as to facilities in which TOLAC should be
attempted. ACOG recommends that TOLAC be restricted to
facilities in which surgical teams are physically present through-
out labor. The AAFP states that there is not good evidence
available that having a surgical team standing by results in
improved outcomes, and that a clinically appropriate plan for
uterine rupture or any emergency requiring rapid surgical deliv-
ery must be documented for any woman attempting TOLAC.
Providers should discuss all issues pertinent to a woman’s deci-
sion, including recovery time, safety, and prior birth experiences.
Unfortunately, no evidence-based recommendation is currently
available regarding the best method for presenting risks and
benefits of TOLAC to patients.

SPECIAL TOPICS

Early Pregnancy Loss and Ectopic Pregnancy

Family physicians will encounter women with abnormal preg-
nancies. 10- to 15% of clinically recognized pregnancies end in
fetal loss. Risk factors for pregnancy loss include increased age,
previous spontaneous abortion, smoking, certain infectious dis-
cases, and immunologic dysfunction.
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Vaginal bleeding is common during pregnancy and
approximately one quarter of women experience bleeding
during the first trimester. Half of these women have unevent-
ful prenatal courses. Cramping and abdominal pain increase
the likelihood of spontaneous pregnancy loss (spontancous
abortion). If the cervix is dilated or products of conception are
seen in the vagina, the prognosis is poor. If the cervical os is
closed, transvaginal ultrasound and serial B-HCG levels help
in the assessment of viability.

It is critical to rule out ectopic pregnancy in cases of first
trimester bleeding. Risk factors for ectopic pregnancy include
previous pelvic inflammatory disease, history of ectopic preg-
nancy, tubal surgery, assisted reproductive technology, and cur-
rent use of an intrauterine device. Diagnosing ectopic preg-
nancy can be challenging. Patients may have first trimester
bleeding or be asymptomatic. Pelvic pain begins insidiously or
suddenly, is usually lateralized, and can be mild or severe. The
uterine size may be smaller than expected and an adnexal mass
may be present. Ultrasound may show a fetal pole or heartbeat
visible outside the uterine cavity or a thick-walled adnexal mass
without a yolk sac or fetal pole that is separate from the ovary.

Early diagnosis of an ectopic pregnancy is augmented
using quantitative 3-HCG (increase by at least 66% over 48
hours expected) and transvaginal ultrasound. Prompt identifi-
cation and timely treatment are critical, as ectopic gestation
occurs in 2% of total pregnancies and is the leading cause of
maternal mortality during the first trimester.

Postdates Pregnancy

One-tenth of pregnancies continue to at least 42 weeks’ gesta-
tion and are considered postdates. Maternal risks associated

with postdates pregnancy include dystocia, postpartum hemor-
rhage, emergent surgical delivery, and cephalopelvic dispropor-
tion. Fetal risks include asphyxia, meconium aspiration, sep-
ticemia, and death. The perinatal mortality rate (stillbirths and
neonatal deaths) is 2 to 3 per 1,000 at term, doubles by 42 weeks,
and is four to six times greater by 44 weeks’ gestation (39).
Management of pregnancy beyond 40 weeks’™ gestation
depends on the accurate assessment of gestational age. The
most common cause of postterm pregnancy is inaccurate dat-
ing. Elective induction of pregnancies before 42 weeks is advo-
cated to reduce risks of adverse maternal and fetal outcomes.
A Cochrane review of 19 RCTs found that routine labor
induction at 41 weeks or later is associated with fewer perina-
tal deaths, although the absolute risk is extremely small.
Women induced at 37 to 40 completed weeks’ gestation were
more likely to have a cesarean delivery than those who under-
went labor induction at 41 weeks (40). No difference between
groups was noted for meconium aspiration syndrome or other
neonatal morbidity, but infants in the expectant management
group more frequently had meconium stained amniotic fluid.
There is not a current consensus on the management of
postdates pregnancy. The Society of Obstetricians and
Gynecologists of Canada recommends routine induction of
labor at 41 weeks’ gestation. ACOG does not define an upper
gestational age at which induction is suggested, but does rec-
ommend fetal assessment beginning at 42 weeks’ gestation.
When a physician and patient elect to manage a postterm
pregnancy expectantly, fetal monitoring is indicated. A combi-
nation of twice-weekly non-stress testing, amniotic fluid index
or biophysical profile is used, although evidence of benefit is
unclear and no single test is better than another (Table 4.6).

TABLE 4.6 Testing Methods for Postdates Pregnancy Surveillance

Nonstress Testing

Result Criteria

Category 1 (normal-
previously “reactive”)

Two or more fetal heart rate accelerations over a 20-minute period; each acceleration must
be at least 15 beats above the baseline heart rate and last at least 15 seconds; testing may
be extended to 40 minutes to account for fetal sleep—wake cycles

Category 2 (equivocal) Further testing required

Category 3 (previously

nonreactive [abnormal]) delivery

No accelerations seen over a 40-minute period; if strip does not normalize, consider

Biophysical Profile Parameters

Subsets Score of O

Score of 2

Fetal movement

Absent, abnormal, or insufficient

Three or more discrete body or limb movements
within 30 minutes

Fetal tone

Abnormal, absent, or insufficient

At least one extension of extremity with return to
flexion; opening or closing of hand

Fetal breathing

Abnormal, absent, or insufficient

One episode of fetal breathing movements lasting
30 seconds or more within 30 minutes

Amniotic fluid volume

Largest vertical pocket 2 cm or less

Single vertical pocket >2 cm

Nonstress test Nonreactive

Reactive

Adapted from: ACOG practice bulletin. Antepartum fetal surveillance. Number 9, October 1999. Clinical management guidelines for obstetrician-gynecol-
ogists. Int ] Gynaecol Obstet 2000;68:175-185; ACOG Practice Bulletin No. 106: Intrapartum fetal heart rate monitoring: nomenclature, interpretation, and
general management principles. Obstetrics and Gynecology 2009;114(1):192—202.
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TABLE 4.7 Summary of Evidence-based Recommendations

Preconception Careod

Strength of
Recommendation Recommendation* Reference

Women considering becoming pregnant and pregnant women should be counseled that A 4
dietary supplementation with folic acid (400 mcg) before conception and during the first
trimester decreases the risk of neural tube defects in the fetus

Intensive preconception glycemic control in women with diabetes prevents major A 4
congenital anomalies in offspring

Women with epilepsy planning to conceive should be changed to monotherapy or less B 4
teratogenic medications when possible, and advised to take at least 1 mg of folic acid daily
before conception

Smoking cessation should be advised for all women who anticipate becoming pregnant A 17
because of decreases in neonatal morbidity and mortality

Pregnancy Care

Strength of
Recommendation Recommendation* References

The traditional visit schedule can be abbreviated without an increase in adverse maternal A 10
or neonatal outcomes. The abbreviated schedule is less expensive, but women may be less
satisfied with the decreased number of visits

Women with a continuity provider more likely attend prenatal education, discuss concerns, A 9
require less analgesia in labor, and feel prepared for delivery and infant care

Maternal weight and height should be measured at the fist antenatal appointment in order B 17,18
to calculate the body mass index (BMI)

Blood pressure measurement is recommended at each prenatal visit © 18

Routine breast examination during antenatal care is not recommended for the promotion A 17

of postpartum breast feeding

Routine cervical examination is not effective for predicting preterm birth and should not A 17
be offered unless clinically indicated

Pregnant women should be offered fundal height measurements at each prenatal visit B 17
to detect small or large for gestation fetuses

Routine ultrasound before 24 weeks allows for better estimation of gestational age and A 25
decreased need for labor induction for postdate pregnancy. No significant
difference in clinical outcomes is apparent

Pregnant women older than age 35 or with an abnormal screening test (triple B 17
screen, quadruple screen) should be offered screening for Down syndrome. The
screening test should have a detection rate >60% and a false-positive rate <5%.
These tests fulfill these criteria:

e 11-14 weeks:
e nuchal translucency (NT)
e the combined test (N'T, human chorionic gonadotropin [HCG], and pregnancy-
associated plasma protein A)
e 14-20 weeks:
e the triple test (HCG, estriol [uE3], and alpha-fetoprotein [AFP])
e the quadruple test (HCG, uE3, AFP, and inhibin A)

Healthy, pregnant women are encouraged to participate in mild to moderate exercise A 18
three or more times weekly

Individualized exercise programs should consider each pregnant woman’s pre- B 18
pregnancy activity and fitness levels

Pregnant women should be counseled as to the proper use and positioning of seat belts B 17
(three-point restraints located across the hips and above the fundus)

Sexual intercourse during pregnancy is not associated with harmful effects in the B 17
absence of obstetric contraindications

"A, consistent, good-quality patient-oriented evidence; B, inconsistent or limited-quality patient-oriented evidence; C, consensus, disease-oriented evidence,
usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see Attp://www.aafp.org/afpsort.xmi.
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The interpretation of non-stress testing has recently been
revised and is shown in Table 4.6. A Category 1 NST has a
negative predictive value for stillbirth of 99.8%, and a positive
predictive value of 10%. The biophysical profile has a negative
predictive rate of 99.9%, whereas an abnormal study has a
PPV of 40% (41).

Family Physicians” Approach to Maternity Care

Family medicine is the only specialty that emphasizes longitu-
dinal, comprehensive care for families without regard to age,
sex, or disease condition. Family physicians view pregnancy as
a normal, healthy life event. Providing prenatal and infant
care as part of an ongoing family relationship allows for conti-
nuity that is so often lacking in the modern healthcare system.
Family physicians who deliver babies are more likely to earn
higher incomes, be more psychologically satistied with work,
perform more procedures, and have a younger practice than
those who do not do obstetrics (42).

Family physicians who provide maternity care have a
broad range of practice patterns. Some provide prenatal care
only, while others perform cesarean deliveries and share call
with obstetrician-gynecologists. Family physicians are well
trained to provide independent, evidence-based maternity
care for women and competently manage low risk pregnan-
cies. Family physicians with advanced fellowship training are
capable of managing higher acuity pregnancy care.

Family Physicians and Obstetric Consultants

Family physicians work closely with their obstetric consult-
ants in caring for pregnant women who require higher acu-
ity care. When the consultation process works effectively,
the patient benefits from a specialty opinion while main-
taining the continuity relationship with the primary physi-
cian. The AAFP-ACOG liaison committee has published
guidelines for consultations between family physicians and
obstetrician gynecologists (43). Family physicians are
encouraged to request consults in a timely fashion, clearly
discuss the reasons for consultation, and maintain collegial
relationships  with physicians who provide backup.
Physicians who provide backup for family physicians should
see the patient in a timely fashion, and be a collaborative
part of the care team. Family physicians who act as consult-
ants for obstetrician-gynecologists for medical referrals
should also strive to provide timely and evidence-based care.
Evidence-based recommendations for prenatal care are

found in Table 4.7.

BEY PO N

e The preconception visit is used to maximize the expectant
parents’ health and well being prior to conception and cov-
ers health promotion (e.g., smoking cessation, immuniza-
tions), risk assessment (e.g., occupational exposure, genetic
screening, medical comorbidity, substance use), and med-
ical intervention (e.g., folic acid supplementation, medica-
tion adjustment). It is likely the most important prenatal
visit for the prevention of birth defects.

e Clinical information useful for diagnosing pregnancy
includes a detailed menstrual history, symptom review
(most commonly amenorrhea, nausea, fatigue, and breast
tenderness), physical signs (e.g., softening and bluish cervi-
cal discoloration), and a urine or serum pregnancy test.
Transvaginal ultrasound is the best diagnostic choice for
women with abnormal bleeding or abdominal pain and a
positive pregnancy test and sonographic landmarks (e.g.,
gestational sac) assist in dating the pregnancy.

e Additional nutrients needed during pregnancy include
folic acid (400 mcg (0.4 mg) starting at least 1 month prior
to conception), iron (30 mg of ferrous iron), and calcium
(1,000 to 1,300 mg per day).

e Screening for Down syndrome can be performed with a
first trimester combined test (nuchal translucency using
ultrasound combined with B-HCG and PAPP A) or with
the quadruple test (serum markers of maternal serum
alpha fetoprotein (MSAFP), estriol (uE3), 3-HCG, and
inhibin A); the latter detects 86% of infants with Down
syndrome. Selective screening for gestational diabetes
(exempts women considered at low risk) is generally per-
formed at 24 to 28 weeks’ gestation using a 1 hour blood
glucose test after oral ingestion of 50 g glucose.

e Discussing plans for delivery in women with a previous
cesarean delivery is best done starting in the late second
trimester. For many women, trial of labor after cesarean
(TOLAC) is preferred over elective repeat cesarean delivery.

e There is lack of consensus on the management of post dates
pregnancy; options include elective induction at 41 weeks
(results in lower perinatal mortality) or expectant manage-
ment with monitoring using biweekly non stress tests and
modified or full biophysical profiles until 42 weeks fol-
lowed by induction.



CHAPTE

~ Well-child and Adolescent Care

CLINICAL OBJECTIVES -

1. Describe preventive care tailored to pediatric and
adolescent patients.

2. List which screening tests are most recommended for a
child who comes for a wellchild visit.

3. Discuss what information should be provided to
patients and parents when considering the risks and
benefits of immunizations that are given to a child.

4. Describe which health-related behaviors physicians
can expect fo influence most when seeing adolescent
patients in the office.

PROVIDING EFFECTIVE PREVENTIVE CARE TO
CHILDREN AND ADOLESCENTS: AN OVERVIEW

Well-child care can be one of the most rewarding things that
a family physician does. Such care allows a clinician to deliver
evidence based services to children to keep them healthy. It
reassures parents about normal development and gives chil-
dren the knowledge about their bodies to maintain their
health as they mature into adults. It also gives the physician an
often welcome opportunity to interact with a happy and
healthy family. This chapter provides students with founda-
tional materials to offer high quality well-child care. Infants,
children, and adolescents require different areas of emphasis
so this chapter focuses on each of these age groups in separate
sections. Each section follows the RISE mnemonic presented
in the overview chapter. Unless otherwise referenced, evi-
dence presented in this chapter comes from the US Preventive
Services Task Force (www.ahrg.gov/clinic/uspstfix.htm) (1) or
the American Academy of Pediatrics “Bright Futures” publi-
cation (brightfutures.aap.org) (2).

Despite the potential rewards of well-child care, such care
is often not adequately provided. The most common barriers to
providing such care include: lack of time during the office visit,
inadequate insurance reimbursement, patient refusal to discuss
or comply with recommendations, and lack of physician
expertise in counseling techniques (3). Providing effective well-
child care thus requires more than a simple understanding of
what risk factors to focus on, what immunizations to order,
what screening tests to offer, and what educational topics to
discuss. It also requires an understanding of how to redesign
health systems to allow physicians to deliver such care more
effectively.

Beat Steiner

The Patient Centered Medical Home concept, endorsed
by the American Academy of Family Physicians, the American
Academy of Pediatrics, American College of Physicians, and
the American Osteopathic Society, provides such a system
redesign (4). Key components include having a personal physi-
cian who knows the child well. Preventive services not offered
during one visit can be provided during a subsequent visit. The
personal physician leads a team of individuals at the practice
level who collectively takes responsibility for the preventive
care needed by the child. This team can effectively share the
workload required to provide high-quality well-child care. A
nurse, for example, can complete certain screening tests before
the child is seen by the physician. A nurse educator can provide
more in-depth educational counseling. Care is facilitated by
registries and information technology that tracks care.
Reminders pop up in the electronic health record when immu-
nizations are due. Letters are generated to remind patients
when it is time to schedule a preventive care visit. Payment
systems appropriately reimburse clinicians because of the
added value provided to patients who have a patient-centered
medical home. Additional payments are available for ancillary
services such as health educators. Pay-for-performance serv-
ices reimburse practices who achieve defined quality goals
such as target immunization rates. Practices have not yet
adopted the Patient Centered Medical Home model univer-
sally but regional efforts such as Community Care of North
Carolina have demonstrated feasibility as well as associated
improved outcomes (5).

WELL-CHILD CARE FOR EARLY CHILDHOOD
(AGES 0 TO 2 YEARS)

Parents who bring infants for well-child care are often happy
but also anxious, with first-time parents still adjusting to their
new roles. An important goal of these visits therefore is to
establish trust and allay anxiety. Clinicians can do this by
spending a short time interacting with the infant at the begin-
ning of the visit, taking time to elicit any concerns or questions
from the parent early in the visit, and remaining aware of non-
verbal cues.

Risk Assessment
PERINATAL PERIOD

It is important to review the mother’s pregnancy, delivery, and
postpartum notes to identify important risk factors. For example,
breech position during pregnancy, especially in young girls,
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may require a follow-up ultrasound at 6 to 8 weeks to evaluate
for developmental dysplasia of the hip. A shoulder dystocia
during delivery will require a more detailed physical exam to
evaluate for a brachial plexus injury. Failure to pass the screen-
ing hearing exam in the newborn nursery will require further
evaluation. If not done during prenatal care, clinicians should
obtain a detailed family history to identify increased risks for
genetically linked conditions such as sickle cell disease/trait,
thalassemia, cystic fibrosis, muscular dystrophy, fragile X syn-
drome, and Down syndrome. Many of these conditions are
also screened for on routine state-mandated newborn screens
at birth.

Finally, an in-depth social history can provide important
information to guide care for the infant and the family.
Clinicians should explore social, environmental, and financial
stressors to identify families in need of additional community
resources, ask mothers about postpartum depressive symp-
toms and inquire about contraceptive intentions.

GROWTH AND DEVELOPMENT

Inadequate growth may be the presenting feature of a vari-
ety of disorders, such as endocrinopathies, cardiac diseases,
and renal dysfunction but is more commonly a result of
social stressors, poor bonding, and inadequate nutrition.
Height, weight, and head circumference should be meas-
ured during all routine office visits during the first 2 years
of life and plotted on a standardized growth chart. The
growth raze may be more meaningful than individual meas-
urements alone. After age 2, only height and weight need to
be plotted and expressed as a BMI centile.

Development can be monitored by documenting achieve-
ment of age-appropriate milestones for intellectual, motor,
and social skills. Early identification of developmental delays
allows timely implementation of appropriate interventions
and identification of available community resources.
Unfortunately, clinical assessment alone detects <30% of

TABLE 5.1

children with developmental disabilities. Standardized
developmental screening instruments such as Denver II
screening test, Battelle Developmental Inventory, and oth-
ers, are more sensitive. Parent report instruments, such as
the Parents’ Evaluation of Developmental Status and Child
Development Inventories, can be similarly effective and
require much less physician time. Clinicians generally begin
using standardized developmental screening around 6

months of age (6).
Immunizations and Chemoprophylaxis

Immunization has probably saved more children’s lives than
any other public health intervention, with the possible excep-
tion of providing clean water (7). Although US childhood
immunization rates have risen over the past two decades, dis-
parities continue, with lower rates among children living in
poverty, urban settings, and among black and Hispanic chil-
dren (8). Clinicians should withhold immunizations only for
true contraindications, which are rare (Table 5.1), and imple-
ment office systems to effectively track immunization status of
patients, obtain appropriate informed consent from the patient
and the family and use every visit to provide indicated immu-
nizations.

RECOMMENDED VACCINES

The immunization schedule recommended by the Centers of
Disease Control and Prevention (CDC) can be viewed online
at (www.cdce.gov/nip/recs/child-schedule.htm). Clinicians should
be aware that this schedule changes regularly and is likely
to continue to change as new and more effective vaccines
are introduced. In addition, the Society of Teachers of
Family Medicine (STFM) has a very helpful and updated
website: Attp://www.immunizationed.org/. Most vaccines are
started in the first 2 years of life and the primary series is
completed by the time children enter school. For children who

fall behind the recommended schedule, the CDC offers detailed

Contraindications and Precautions for Childhood Immunizations

True Contraindications and Precautions

Not True Contraindications (Vaccines
May Be Given)

Anaphylactic reaction to vaccine

Mild to moderate local reactions (soreness,
redness, swelling) after a dose of injectable
vaccine

Moderate or severe acute illness
following a dose of an injectable vaccine

Mild acute illness with or without low-grade
fever

Known hypersensitivity to component of
vaccine

Current antimicrobial therapy

Moderate or severe acute illness as it may be
difficult to identify subsequent reactions from
immunization

Convalescent phase of illness
Prematurity (same schedule and indications
as full-term infants)

Pregnancy in vaccine recipient (certain live
vaccines only)

Recent exposure to an infectious agent
History of penicillin or other nonspecific
allergies in child or any allergy in a relative

Adapted from American Academy of Pediatrics. Guide to Contraindications and Precautions to Immunizations, Red

Book 2009.
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guidelines to catch up these children with accelerated sched-
ules (http://www.cde.gov/vaccines/recs/scheduler/catchup.htm).
Current inactivated vaccines include vaccines against diphthe-
ria, tetanus, pertussis, polio, hepatitis A and B, Haemophilus
influenza type B, seasonal and HIN1 influenza, and rotavirus.
Live vaccines include vaccines against measles, mumps,
rubella, and varicella. These live vaccines are delayed until
children reach 12 months of age and should in general be
avoided in immune-compromised children. The intranasal
influenza vaccine is also a live attenuated vaccine and should
be delayed until children are 2 years of age.

VACCINE SAFETY

In recent years, an increasing number of articles in parent
magazines and web site postings have questioned the safety of
the vaccine programs. Do vaccines cause autism, sudden
infant death syndrome (SIDS), seizures, encephalitis, and
other neurologic problems? The evidence-based answer is
consistently no. Although large and systematic analysis of the
data have consistently found no links to such adverse effects,
clinicians must take the time to address these questions and
use available scientific knowledge to help parents make
informed decisions.

The Institute of Medicine has released a comprehensive
series of reports that examine adverse effects of the major vac-
cines and may be used as an evidence-based reference when dis-
cussing this topic with concerned parents (9) (the full text can be
found online at Atzp://www.iom.edu). Two other websites, one
maintained by Johns Hopkins School of Public Health
(hetp://www.vaccinesafety.edu) and one maintained by the
Immunization Action Coalition (http://www.immunize.org),
provide regularly updated advice and the latter provides sub-
scribers with regularly e-mailed newsletters.

Thiomersal in particular has received much attention.
This preservative has been used in vaccines since the 1930s and
contains traces of mercury. In a review of all available data, the
Institute of Medicine found that there are inadequate data to
make a conclusion for or against any adverse side effects of
thiomersal. Nevertheless, a thiomersal-free version of all vac-
cines given to children younger than 6 years of age is now
available.

VITAMIN D CHEMOPROPHYLAXIS

Increasing evidence of vitamin D deficiency in the population
has also prompted recent revisions of guidelines for supple-
mentation with vitamin D (10). Vitamin D supplementation of
400 TU/day is now recommended for all infants and young
children, both breast and formula fed. Because this would
require consuming more than 1 L of formula per day, clini-
cians should recommend supplementation in the form of mul-
tivitamin drops.

Screening

Recommended screening tests are listed in Table 5.2. A clini-
cian should also remain alert for conditions listed in Table 5.3,
but realize that evidence of screening effectiveness is lacking.

RARE GENETIC DISEASES

Recent advances in technology have created a significant
increase in screening tests available to newborns. States for
many years have required a screening blood test for hypothy-

roidism and phenylketonuria because of the profound and
irreversible effects if these conditions remain unrecognized.
Today most states require screening for at least eight core con-
ditions and many states have added further conditions. State
by state requirements can be viewed at hzzp://genes-r-us.uth-
scsa.edu/resources/consumer/statemap.htm. Most states do not
require parental consent prior to screening, but do allow
exemption for religious and other reasons. In addition, many
states require that if the infant was screened before 24 hours of
age, the screening should be repeated before 2 weeks of age,
because of the greater possibility of false-negative results in the
immediate postpartum period.

HEARING

Most states now require universal newborn hearing screening
and 2 to 3 of 1,000 babies are born with some degree of hear-
ing loss. Using auditory brainstem response (ABR) or otoa-
coustic emissions (OAE), congenital hearing loss can be identi-
fied in the newborn period. Early identification can prevent
abnormal language and learning development. Parents should
be reassured that both ABRs and OAEs have high false-positive
rates and that repeat testing or referral to audiologist is
required to further assess the child.

CONGENITAL HEART DISEASE

Congenital heart disease has an incidence of approximately 1%
of births and accounts for half of all deaths from congenital
abnormalities. Most cases can be detected in the first 6 months
of life. Although not specifically evaluated by the USPSTF as
a screening test, most clinicians advise auscultation of the heart
and palpation of pulses (including femoral pulses) to detect
asymptomatic septal defects and aortic coarctation, respectively.

ANEMIA (HIGH-RISK ONLY)

Iron deficiency anemia in infancy and early childhood has
been associated with delayed growth and development and
is reversible with adequate supplementation (note that the
criteria for anemia in children are age dependent). In chil-
dren with significant iron deficiency anemia, the effects
of treatment are dramatic. Screening for and treating
milder iron deficiency anemia remains more controversial.
Hemoglobin as a screening tool for detecting iron deficiency
in toddlers in the United States seems to lack sensitivity and
specificity, and treating anemia found with such screening
may not be beneficial (11). Universal supplementation with
multivitamins and iron for high-risk infants (e.g., low-
income populations, immigrants from developing countries,
premature and low-birth-weight infants), may be a more
effective strategy (12).

LEAD (HIGH-RISK ONLY)

Low-level lead toxicity (serum levels of 10 to 25 mg/dL) can
lead to subtle effects on behavior, cognition, sleep patterns,
and growth rate and eliminating such elevations is consid-
ered a national health objective (13). Over the past two
decades, blood levels have decreased dramatically but it is
still estimated that more than 300,000 children ages 1 to 5
years remain at risk for exposure to harmful lead levels (14).
Elevated levels remain more common in children living: 1)
in communities where prevalence of elevated lead levels is
high, 2) in houses built before 1950 with dilapidated paint or
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TABLE 5.2 US Preventive Services Task Force Screening Recommendations for Children

and Adolescents

Strength of

Age Screening Test Comments Recommendation*
All children Growth (including head The optimal frequency has not been B
circumference) and defined
development younger than
age 2, BMI centiles after age 6
Blood pressure, auscultation The optimal frequency has not B

of heart (in children), and
palpation of femoral pulses
(in newborns)

been defined; accurate blood pressure
measurements are particularly
difficult in children<3 years of

age

Newborn Newborn screen—content Repeat TSH, PKU at 2 weeks of A
varies by state age if tested before 24 hours of life

Hearing screen Otoacoustic emissions (OAE) B

followed by Auditory Brain
Response (ABR) for OAE

failures
6—12 months Blood-lead concentration Screen only high-risk groups” B
1-5 years Vision screening for amblyopia Use cover-uncover test or Random B
and strabismus Dot E; screening before age 5
Mantoux test (using PPD) Screen only high-risk groupsT; start B
for TB screening at 12—15 months of age
Adolescents Pap smear, chlamydia (female Screen if sexually active” A
only)
HIV All adolescents >13 years old if B
sexually active
Gonorrhea, syphilis Screen high-risk group” B
Depression When systems are in place to assure B

appropriate management

Data from US Preventive Services Task Force. Guide to Clinical Preventive Services. Attp://www.ahrq.gov/clinicluspstfluspstopics.htm
BMI = body mass index; PKU = phenylketonuria; TSH = thyroid-stimulating hormone; PPD = purified protein derivative; HIV = human immunod-

eficiency virus

*Level of evidence for effectiveness: A, strong or moderate research-based evidence (consistent across several studies, including at least two randomized con-
trolled trials); B, limited research-based evidence (less consistent or extensive evidence, but preponderance of evidence supports use of treatment); C, com-
mon practice with little or no research-based evidence; X, moderate or strong evidence suggesting that this intervention is not effective

High risk for anemia: low income populations, immigrants from developing countries, premature and low birth-weight infants

High risk for lead: persons living in communities where prevalence of elevated lead levels is high, living in houses built before 1950 with dilapidated paint
or undergoing recent renovation, or living with someone whose hobby involves lead exposure such as stained glass work or metal sculpture

High risk for TB: persons infected with HIV, close contacts of persons with known or suspected tuberculosis, immigrants from countries with high tuber-
culosis prevalence, and medically underserved populations including the homeless

High Risk for STD: men who have had sex with men; men and women having unprotected sex with multiple partners; past or present injection drug users;
men and women who exchange sex for money or drugs or have sex partners who do; individuals whose past or present sex partners were HIV-infected,
bisexual, or injection drug users; persons being treated for sexually transmitted infections and persons requesting an HIV test

undergoing recent renovation, or 3) with someone whose
hobby involves lead exposure such as stained glass work or
metal sculpture. Children given food supplements contami-
nated by lead or eating from pottery containing lead are also
at risk. This is seen more commonly in recent immigrants,
especially from Latin American countries. [t remains contro-
versial whether reduction in blood lead levels leads to clini-
cal improvement (behavior, cognition) in children with low
to moderate levels of lead intoxication. Environmental lead
abatement programs are effective at reducing risk of expo-
sure for other children. Although the USPSTF found that
the evidence is insufficient to support screening, many states

still require that high-risk subgroups be screened between 1
and 2 years of age.

TUBERCULOSIS (HIGH-RISK ONLY)

The annual incidence of tuberculosis in children declined by
nearly 50% in the United States between 1993 and 2001, to 1.5
cases/100,000. Certain subgroups, however, remain at much
higher risk and should be screened as discussed in the follow-
ing section. Screening is performed with the Mantoux test in
which purified protein derivative is injected intradermally.
When administered properly, the sensitivity of the test is 90 to
95%. Induration of 10 mm or more constitutes a positive test
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TABLE 5.3 Important Conditions for Which Universal Screening Is Not Recommended
by USPSTF but Clinical Vigilance Needed
Age Condition Additional Comments

All children Early childhood caries

Dental crowding or misalignment

Newborn
dislocation

Cataract

Symptoms and signs of hip instability or

Consider screening

ultrasound if breech position
during pregnancy

Assessment of red reflex with
ophthalmoscope in newborn period
remains standard practice in most
settings

Children younger than 3 years | Congenital heart disease

of age

Undescended testes
Anemia

Cardiac auscultation for murmurs
remains standard practice in most
settings

Consider iron
supplementation for at-risk
children age 6-12 mo

Children and adolescents Family violence
Hyperlipidemia

Exercise-induced asthma

Consider non fasting lipid panel for
at-risk children age 2-20

Adolescents

Large spinal curvatures

for high-risk individuals and children younger than 4 years of
age. Induration of 15 mm for low-risk individuals is assumed
to be specific for tuberculous infection (note that it is impor-
tant to measure induration and not just erythema). If the test
is positive, chemoprophylaxis is recommended to prevent sub-
sequent development of active tuberculosis in an asympto-
matic child. The true specificity of the test, however, remains
poorly defined because there is no reliable gold standard for
latent infection. Please see the chapter on tuberculosis for fur-
ther details.

Because of false-positive results, cost, potential toxicity,
and the inconvenience of Isoniazid treatment, screening is rec-
ommended only in high-risk groups. This includes people
infected with HIV, close contacts of persons with known or
suspected tuberculosis, immigrants from countries with high
tuberculosis prevalence, and medically underserved popula-
tions including the homeless. Screening should begin at 12 to
15 months of age and be repeated annually or biannually if the
child or adolescent remains in a high-risk group. Any child or
adolescent found to have active tuberculosis should also be
tested for HIV infection.

Education/Counseling

During well-child care for young children, education should
focus on topics for which good evidence exists that counseling
by physicians can change behavior. Based on the most current
evidence, a summary of recommended counseling topics is
presented in Table 5.4. But given the developmental stage of
many young families, it may be even more important to spend

time educating parents about normal development and
thereby reducing anxiety and worry. Topics for which less
supporting evidence exists but which are nonetheless an
important part of well-child care visits in the first 2 years of
the life are presented at the end of this section (bowel habits,
stimulation, sleeping, crying, skin care).

SIDS

Although the pathophysiology of SIDS remains largely
unknown, several studies have helped clinicians provide
advice on how to reduce the chance of this devastating event.
A modifiable association between SIDS and the child’s sleep-
ing position has been found in repeated studies (15). Children
who slept on their stomachs had roughly twice the incidence
of SIDS, an association that has prompted multiple organiza-
tions to recommend that healthy infants sleep only on their
backs (Back to Sleep Campaign). The validity of this recom-
mendation is supported by a decline in the incidence of SIDS
since this new sleep position was first advocated (15).

CAR SEATS

Clinicians should use well-child care opportunities to remind
parents that the child must remain in a car seat at all times
while the car is moving. Motor vehicle crashes account for the
highest number of deaths among children older than 1 year.
A systematic review of randomized controlled trials showed
that counseling about seat restraints for young children was
more likely to be heeded by parents than guidance on other
issues (16).
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TABLE 5.4 Counseling Messages for Children and Adolescents

Age Group

Counseling Message*

Newborns

Place infant on back to sleep
Breastfeed

Children

Install smoke detectors

Use flame-retardant sleepwear

Set hot water heaters below 125°F

Use childproof containers for medication
Use approved bicycle helmets

Store firearms safely

Supplement fluoride if inadequate in water
Visit dentist regularly

Brush teeth and floss regularly

Eliminate exposure to passive smoking
Use child safety seats, lap/shoulder belts
Limit intake of dietary fat and portion size
Limit television time

Engage in regular physical exercise

Avoid tobacco
Avoid alcohol
Avoid drugs

Adolescents

Maintain abstinence

Use condoms regularly if sexually active

Use contraception regularly if sexually active
Develop strategies to avoid violence

Data from US Preventive Services Task Force (http://www.ahrq.gov/clinicluspstfluspstopics.htm) and from Bright Futures
(hetp://brightfutures.aap.org/pdfs/Guidelines_PDF/13-Rationale_and_Evidence.pdf).

Topics were included in this table if there is level A, B, or C evidence that counseling in office changes behavior and there is
clear evidence that behavior change leads to improved health outcomes. Levels of evidence are defined as follows: (A) strong
or moderate research-based evidence (consistent across several studies, including at least two randomized controlled trials);
(B) limited research-based evidence (less consistent or extensive evidence, but preponderance of evidence supports use of
treatment); (C) common practice with insufficient evidence for or against.

OTHER INJURIES

Although suffocation and motor vehicle crashes are the most
common causes of unintentional injury and death during early
childhood, falls, fires and burns, poisoning, choking, and
drowning also pose significant risks. Appropriate education
can provide parents with the knowledge and confidence
needed to reduce the likelihood of such injuries.

DENTAL HEALTH

Dental caries and periodontal disease are significant health prob-
lems for children. Daily brushing and flossing and frequent
exposure to small amounts of fluoride have been proven to be
effective. Brushing should start soon after the child has teeth, but
toothpaste should not be added until the child is old enough to
not swallow the toothpaste. Children living in an area with inad-
equate water fluoridation and exclusively breastfed children
older than 6 months of age should be supplemented with daily
fluoride drops (see CDC recommendations for dosage)
(hetp:/lwww.cde.gov/mmuwr/preview/mmuwrhtml/rr5014al. htm#
tabl). Fluoride varnish may prove to be an equally effective alter-
native option. Routine visits to a dentist have also been shown to
improve dental health, although the optimal frequency remains
unknown. Many dentists like to see children first between the
ages of 18 months and 3 years.

BREASTFEEDING AND NUTRITION

Clinicians should encourage exclusive breastfeeding in the
first 6 months of life. Breastfeeding can be continued after
introduction of foods. Breastfeeding is associated with a
reduced risk of otitis media, gastroenteritis, respiratory illness,
SIDS, necrotizing enterocolitis, obesity, and hypertension.
Breastfeeding is also associated with improved maternal out-
comes, including a reduced risk of breast and ovarian cancer,
type 2 diabetes, and postpartum depression (17). Solid foods
should be delayed until 4 to 6 months of age. Cow’s milk
should not be introduced until 12 months of age. Although
routine screening for iron deficiency anemia is not recom-
mended, evidence shows that iron-enriched foods should be
included in the diet of infants and young children. No restric-
tion of fat and cholesterol is currently recommended for chil-
dren younger than age 2.

BOWEL HABITS

The most common concern regarding bowel habits relates to
frequency and consistency. Frequencies in normal children
can vary from one bowel movement every few days to several
bowel movements per day. Consistency can vary from very
loose and yellow in breastfed babies to more well formed in
bottle-fed infants. Further exploration may be warranted if


http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5014a1.htm#tab1
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the stool has a very foul odor or is very voluminous. In other-
wise healthy children, who are not volume depleted, reassur-
ance is usually all that is needed.

STIMULATION

Parents will agree intuitively that stimulation is important to
develop an alert and curious infant. Clinicians can play a piv-
otal role in providing ideas and encouragement. Parents and
caregivers can stimulate the infant by talking, reading, and
singing. Other ideas include creating a brightly colored envi-
ronment, periodically changing the location of the bed, rear-
ranging the toys in the crib, hanging attractive mobiles over
the crib, dancing, and taking frequent walks with the baby. As
the infant grows, early introduction of books in the child’s life
may improve literacy. Reach Out and Read is one nationwide
program that provides doctors’ offices low-cost books to be
given out during well-child visits (hezp://wwew.reachoutan
dread.org/).

SLEEP ISSUES

Infant sleeping patterns vary, with the amount of sleep time
generally decreasing from birth through the preschool years.
To prevent dental caries, a baby should never be put to bed
with a bottle of milk or juice. Sleep location (a crib versus the
parents’ bed, a separate room versus the parents’ room) is con-
troversial, with arguments in favor of all arrangements.
Although cultural and personal preferences must be consid-
ered, there is evidence from observational studies that sleeping
in the parent’s bed in rare cases leads to inadvertent smothering
when the parent rolls onto the child. The importance of putting
children to sleep on their backs was discussed previously.

WELL-CHILD CARE FOR MIDDLE CHILDHOOD
(AGES 2 TO 11 YEARS)

As children grow older, clinicians should spend a larger part
of the visit interacting with the child. A 2-year-old may still be
shy, and remember with anxiety the last set of immunizations.
During the physical exam, clinicians should not approach the
child too quickly. To build confidence and allay fears, the least
invasive and least painful parts of the examination should be
done first. A 6 year old should be encouraged to ask questions
and be provided answers to their questions during the inter-
view. By the time a child is 10 years old, it may be appropriate
to offer the child the opportunity to spend part of the visit
alone with the clinician.

Risk Assessment
SEXUAL DEVELOPMENT

The age range of pubertal development is quite wide and
appears to be occurring earlier with successive generations for
unknown reasons. In girls, it is now not uncommon for the-
larche (breast bud development) and/or pubarche (pubic hair
growth) to start at age 8, and this is no longer considered to
represent precocious puberty. Menarche tends to follow 2 to 3
years later. Puberty generally starts earlier in African-
Americans (18). The first physical manifestation for boys is
gonadarche (enlargement of testes). A pronounced growth
spurt is also associated with onset of puberty (about I year after

onset of breast bud development in girls, and 2 years after
onset of genital enlargement in boys). Significant deviations in
development should prompt consideration of an endocrino-
logic workup, including assessment of bone age.

Immunizations

Children should continue to be immunized according to rec-
ommended schedules (www.cde.gov/nip/recsichild-schedule. htm
and hAttp://www.immunizationed.org.) The primary series of all
immunizations is completed by the time the child enters
kindergarten and is usually required at school entry, although
exceptions can be made for conscientious objection, health, or
religious reasons. Catch-up schedules should be used for chil-
dren who have fallen behind on immunizations or for chil-
dren newly immigrated who are not adequately immunized
(hetp://www.cde.gov/vaccines/recs/scheduler/catchup.htm).

Screening
WEIGHT

Childhood obesity is rapidly becoming a major public health
problem. Based on definitions by the CDC, 15% of children
are overweight, a number more than three times as high as in
1980. These children are more likely to suffer socially, and
have increased morbidity and mortality as adults. Unlike adult
body mass index (BMI), normal BMI varies with age and thus
should be plotted on norm referenced charts at each visit.
Children whose BMI is between the 85th and 95th centile for
that age and gender are considered “overweight” and those
greater than the 95th centile are considered obese. Appropriate
charts are available at A#tp://www.cdc.govigrowthcharts/. Even
experienced clinicians may have a hard time visually identify-
ing children who are clinically overweight and therefore we
should screen for obesity in children (particularly older than
age 6; USPSTF Grade B) by plotting BMI as it prompts
greater recognition of a weight problem than plotting height
and weight separately (19).

VISION

In children younger than age 5 years, the primary aim of vision
screening is to identify children with strabismus and decreased
visual acuity. Between ages 3 and 5 years, stereograms such as
Random Dot E can be used (sensitivity of 54% to 64% and
specificity of 87% to 90%). The cover-uncover test (Fig. 5.1)
can be more easily performed because no special equipment is
needed, but its test characteristics remain unknown. Using
these screening tools for children younger than 3 years has
generally been unsuccessful. Although USPSTF could find no
direct evidence that screening for visual impairment, com-
pared with no screening, leads to improved visual acuity, there
is fair evidence that early treatment of strabismus and refrac-
tive error prevents amblyopia. For this reason, vision screen-
ing is generally recommended.

BLOOD PRESSURE

Although hypertension is rare in children, prevalence has
increased with increased prevalence of childhood obesity.
Thus, there is a general consensus that blood pressure should
be measured periodically in children and adolescents. No good
evidence exists for when measurement should first occur and
at what intervals it should be repeated. Guided by how well
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http://www.reachoutandread.org/
http://www.immunizationed.org
http://www.cdc.gov/nip/recs/child-schedule.htm
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Figure 5.1 e Demonstration of cover-uncover test on
child with nonparalytic right monocular esotropia.
A. Examiner shines light in child’s eyes, asking child to focus on
light. Corneal reflections not symmetrical. B. Examiner covers left eye
while still asking child to focus on light. Right eye (weaker eye) moves
to fix on light. C. Examiner uncovers left eye while still asking child
to focus on light. The left eye (good eye) is uncovered and “takes over”
and fixes on light. Right eye moves inward again. From Bickley LS,
Szilagyi P. Bates’ Guide to Physical Examination and History
Taking, 8th ed. Philadelphia: Lippincott Williams & Wilkins, 2003.

children can cooperate and the well-child check frequency,
many clinicians first check blood pressures when a child is 3
years old and repeat these measurements periodically. Blood
pressure measurements should be taken bilaterally using a cuff
of correct width (two-thirds of upper arm length). An under-
sized cuff may give a falsely elevated reading. Criteria for
childhood hypertension vary with age, but in general a blood
pressure greater than the 95th percentile for that age group is
diagnostic (reference ranges are available at: Asp://
www.nhlbi.nih.gov/iguidelines/hypertension/child_tbl.htm. As in
adults, elevated blood pressure should be confirmed on at
least two separate occasions before hypertension should be
diagnosed.

SCREENING TESTS OF UNCERTAIN BENEFIT

There is disagreement whether we should screen for lipid
disorders in children older than 2 years. Much of the contro-
versy is due to the uncertainty whether early treatment will
result in better outcomes. The USPSTF concluded in 2007
that evidence is insufficient to screen children for lipid disor-
ders before age 20. By contrast, the American Academy of
Pediatrics (AAP) recommended in 2008 to screen children
and adolescents with a positive family history of dyslipidemia
or premature coronary vascular disease once with a non-fast-
ing lipid panel. The AAP also recommends that pediatric
patients for whom family history is not known or those with
other personal coronary vascular disease risks such as BMI

greater than 85th percentile, blood pressure greater than 95th
percentile, cigarette smoking, or diabetes mellitus be
screened.

Routine urine dipstick testing of school-age children is
also of uncertain benefit. This test is not supported by evidence
because of the low prevalence of asymptomatic disease and the
high proportion of false-positive tests.

Education/Counseling
WEIGHT

Despite the alarming trends in obesity, effective interventions
continue to elude us. Nonetheless, as noted previously, the
USPSTF recommends screening for obesity and then offering
or referring obese children for intensive behavioral interven-
tions based on some evidence (USPSTF Grade B). A recent
Cochrane Review had found insufficient evidence for the
effectiveness of behavioral counseling (or other preventive
interventions with overweight children) that can be conducted
in primary care settings (20). The issue of childhood obesity
may require broader societal changes to affect a significant
change in incidence.

In children older than age 2 and in adolescents, counsel-
ing should focus on limiting dietary intake of fat (<30% of
total calories) and increasing the intake of fruits, vegetables
(>5 servings), and grain products containing fiber (>6 serv-
ings). Children and adolescents should also be strongly
encouraged to participate in regular physical exercise.

INJURY PREVENTION

Unintentional injury continues to be the leading cause of death
and morbidity among children older than 1 year and adoles-
cents. Motor vehicle crashes are responsible for the highest
number of injuries but other causes such as falls, burns,
firearms, bike, and other sport injuries contribute substantially.
The well-child visit gives the clinician an opportunity to assess
the family’s strategies to avoid unintentional injuries and give
guidance on avoiding risk. An acute visit for an injury provides
another opportunity to educate as the family may be particularly
receptive to changing behavior at that moment.

WELL-CHILD CARE FOR ADOLESCENTS
(AGES 12 TO 18 YEARS)

Care for adolescents begins to resemble care for adults.
Clinicians should make efforts to allow adolescents to be alone
during the majority of the visit. Emancipated minors may
receive all their care without adult consent. Emancipation is a
legal definition that may be prompted by an adolescent marry-
ing or living independently. In most states, even minors who are
not legally emancipated may receive services related to mental
health, evaluation and treatment of sexually transmitted dis-
eases, and contraceptive management without adult consent.

Risk Assessment
RISKY SEXUAL BEHAVIOR

Clinicians frequently neglect inquiring about sexual activity
in young adolescents, but by ninth grade 37% of males and
29% of females are sexually active (21). These youths are
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disproportionately affected by chlamydia, Neisseria gonorrhea,
and other sexually transmitted infections. Asymptomatic carrier
states are common and associated morbidity is high. Infection
may also be a cofactor in the heterosexual transmission of HIV.

SUBSTANCE ABUSE

Three-quarters of young adolescents have tried alcohol at least
once. Furthermore, 19% of 9th graders and 37% of 12th
graders reported binge drinking (five or more drinks on one
occasion) in the past month (21). Alcohol is also involved in
half of all adolescent deaths from motor vehicle crashes, other
unintentional injuries, suicides, and homicides. The burden of
suffering of alcohol abuse, and the availability of alcohol abuse
treatment resources makes this an important topic to address
with all adolescents.

DEPRESSION AND SUICIDE

Seventeen percent of adolescents report having made a plan to
commit suicide and it is the third leading cause of death in
people 15- to 24 years old. Youth violence is also increasingly
recognized as a major health problem. Clinicians should
remain keenly alert for signs and symptoms of depression,
problems with drugs or alcohol, a history of violent or crimi-
nal behavior, and the availability of weapons in the home.
Prevalence rates for these risk behaviors come in large part
from the Youth Risk Behavior Survey; updated results can be
found at wwuw.cde.gov/nccdphp/dash/yrbs/.

EATING DISORDERS

Body image is a serious problem for many adolescents. The
2005 Youth Risk Behavior Survey found 61% of adolescent
girls were attempting to lose weight. The prevalence of eating
disorders is estimated to be between 1 to 3% among adoles-
cents. Although some adolescents use unsafe means to be thin,
others turn to supplements and steroids to gain muscle mass.
Clinicians can assess whether a patient is at risk for an eating
disorder by asking questions about goal weight and what the
adolescent is doing to obtain/maintain that goal.

Immunizations

Although the majority of children in this age group will have
completed the primary series of childhood immunizations,
booster immunizations are recommended for children ages
10 to 12. In addition to boosters of the primary series, a vaccine
against neisseria meningitis is recommended, as risk for n.
meningitis is increased in the close quarters of college. For ado-
lescent girls, the vaccine against the human papilloma virus is
recommended, because it can reduce infection with strains of
human papilloma virus responsible for the majority of cases of
cervical cancer and some genital warts. Recommendations for
vaccination against strains of influenza virus are rapidly chang-
ing and clinicians need to remain aware of current guidelines.
Updated recommendations for all vaccines can be found on the
CDC website (http://www.cde.gov/vaccines/recs/schedules/child-
schedule.htmi#tprintable) or at http://www.immunizationed.org/.

Screening
SEXUALLY TRANSMITTED INFECTIONS

In 2006, the CDC revised its policy on HIV screening, now
recommending universal HIV testing for adolescents and

adults ages 13 to 64. Although the USPSTF agrees that evi-
dence supports screening of high-risk populations, it gives a C
recommendation for universal screening, given the issues of
screening low prevalence populations.

All sexually active female adolescents should be routinely
screened for chlamydia and gonorrhea. There is insufficient
evidence to recommend for or against screening asymptomatic
males. A number of tests exist to screen for chlamydia and
gonorrhea, including cultures, direct fluorescent antibody test-
ing, unamplified nucleic acid hybridization, and enzyme
immunoassay performed on an endocervical, rectal, or ure-
thral sample. Urine can also be used as a more convenient but
more expensive test using nucleic acid amplification.

High-risk adolescents of both sexes should also be screened
for syphilis. High risk is defined using epidemiologic data and
includes: men who have had sex with men, men and women
having unprotected sex with multiple partners, past or present
injection drug users, men and women who exchange sex for
money or drugs or have sex partners who do, individuals whose
past or present sex partners were HIV-infected, bisexual, or
injection drug users, persons being treated for sexually transmit-
ted infections, and persons requesting an HIV test.

PAPANICOLAOU (PAP) SMEARS

Routine cervical cancer screening has traditionally been recom-
mended within 3 years of initiating sexual activity for adolescents
and young women. However, this recommendation was revised
in December 2009 because many abnormal Pap smears in young
women will revert to normal without treatment (22). At the time
of this publication, it is recommended that adolescents and all
women under age 21 not be screened for cervical cancer, irre-
spective of whether or not they are sexually active (22).

SUBSTANCE ABUSE

Although screening tools such as the CAGE questionnaire can
be used with adolescents, the performance of such tools has not
been well-validated in this age group. The USPSTF finds insuf-

ficient evidence to formally screen asymptomatic adolescents.

DEPRESSION

Depression screening tools have been adapted to the care of
adolescents (PHQ-Adolescent) and the USPSTF recommends
screening for depression when systems are in place for appro-
priate referral and treatment.

SPORTS PHYSICALS

Family physicians are often asked to do screening physicals for
sport participation. The American Heart Association released
revised guidelines in 2007 that recommend that such an exam
include a detailed history including inquiries about chest pain,
syncope or near syncope, and excessive shortness of breath.
Clinicians should assess whether an adolescent has a personal
history of heart murmurs or elevated blood pressure and a fam-
ily history of premature sudden death or know cardiac condi-
tions such as cardiomyopathies or arrhythmias. The physical
exam should check blood pressure, assess for hear murmurs,
palpations of the femoral pulses, and identification of stigmata
of Marfan syndrome. Although European guidelines suggest
that screening electrocardiograms based on population studies
lead to decreases in sudden cardiac death, the American Heart
Association has not endorsed this recommendation (23).
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Education/Counseling
RISKY SEXUAL BEHAVIOR

Discussions should be based on a careful sexual history and
tailored to the needs of individuals. As noted earlier, these
conversations should take into account the early initiation of
sexual activity by many teens. It is not unreasonable to begin
these conversations between ages 10 and 12. Clinicians
should discuss measures that can reduce risk, including
abstaining from sex, maintaining a mutually faithful rela-
tionship with an uninfected partner, consistently using latex
condoms, and avoiding sexual contact with casual partners.
Other forms of contraception should also be discussed, but
clinicians must emphasize that only latex condoms have been
shown to effectively prevent transmission of most forms of
sexually transmitted infections. Whereas these behavior
changes are clearly effective, it remains less clear whether
counseling adolescents in the office by clinicians can bring
about such changes.

SUBSTANCE ABUSE

Strong evidence shows that brief counseling messages by cli-
nicians can reduce tobacco use. Parents should be urged to
stop smoking because of the documented ill effects on health

of secondhand smoke. Clinicians should also give anti-
tobacco messages to adolescents who smoke. Although the
evidence is less strong for alcohol and other drugs, most
guidelines urge clinicians to discuss these topics with adoles-
cents. Although a discussion around drugs and alcohol may
not change the adolescent’s behavior on that visit, it encour-
ages the adolescent to ask questions or raise concerns on that
topic on future visits.

BEY PO N

e Health care providers need to improve their rates of pro-
viding well child and adolescent care

e Systems developed within the health care medical home
model can help improve the rates of children who are up to
date with preventive interventions

e Immunizations remain our most effective method of pri-
mary prevention in children

e We should discontinue recommending interventions not
supported by evidence

e US preventive services task force is the best non-partisan,
evidence-based resource to guide preventive services rec-
ommendations for children
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Well-adult Care

Marguerite Duane and Ranit Mishori

: . .
CLINICAL OBJECTIVES -

1. Identify which components of well-adult care are most
evidence-based

2. Identify methods to implement well-adult care in a busy
practice

3. Describe how to customize population-based guide-
lines to individual adult patients

SPECIFIC ISSUES IN PREVENTION AND
SCREENING FOR AN ADULT POPULATION

Successful implementation of preventive services requires
using every teachable moment with adult patients and docu-
menting when preventive health topics have been addressed.
Consider what, when, how, and to whom the range of preven-
tive services should be provided. Use evidence of benefit to
patients as the guiding principle in offering services. As when
making a clinical diagnosis, history-taking is essential to ascer-
tain an individual’s risk factors: this is necessary to decide to
whom which services should be offered. Concentrate efforts
on delivering the most valuable services: specifically services
with the greatest health impact or cost effectiveness (1).
Employ a system that will automatically provide you with
guideline updates and allow access to or reminders of these
guidelines at the point of care. The overview chapter at the
start of this section provides a list of useful web resources for
preventive services. In this chapter, we will continue to imple-
ment the RISE mnemonic, using history and education as its
cornerstone.

As outlined in the overview chapter, specific recommen-
dations in this chapter continue to rely heavily on guidelines
from the US Preventive Services Task Force (USPSTF),
accessible at hztp://www.ahrq.gov/clinic/USpstfix.htm. Nearly
90% of family physicians surveyed agreed with all of the USP-
STF recommendations (2). As noted previously, the USPSTF
has developed a clear and rigorous grading system based
upon the level of evidence that supports a recommendation
http:/lwww.uspreventiveservicestaskforce.orgluspstfigradespost.htm.
Individual patient preference becomes an important consider-
ation particularly when discussing services with a “C” or “I”
rating or when recommendations from other organizations
differ significantly from those of the USPSTE, it is then criti-
cal for the clinician to engage in shared decision-making with
the patient as they both consider the risks and benefits of an

intervention for that individual. It has been shown that
patients who are more actively involved in their care are more
likely to follow through with health advice and to be satisfied
with their health care (3). Weighing benefit to harm often
depends on the value that an individual patient assigns to a
service and will differ from person to person (e.g., one patient
will be willing to risk erectile dysfunction or incontinence as a
possible outcome of finding and treating prostate cancer,
whereas to another patient these are unacceptable risks), espe-
cially when mortality reduction from prostate-specific anti-
gen (PSA) screening has yet to be demonstrated (4).

ORGANIZING YOUR THINKING ABOUT
PREVENTIVE HEALTH SERVICES

The Periodic Health Evaluation

With adult patients, the periodic health evaluation (PHE) is an
ideal time to provide evidence-based preventive health serv-
ices as outlined in Table 6.1. A systemic review of studies
assessing the evidence of the benefits and harms of the PHE
suggests patients benefit from a PHE through its role in
improved delivery of some clinical preventive services and in
reduction of patient worry (5). Although there is no clear con-
sensus on the ideal frequency and content of the PHE, family
physicians spend an average of 35% of their office time per-
forming adult PHE:s (6).

Unfortunately, clinicians still spend a disproportionate
amount of time during a PHE performing a thorough physi-
cal exam: most of whose individual components perform
poorly as screening tests. Worse yet, they may also perform
screening laboratory or radiology tests of unknown usefulness
or that may even be harmful, creating unnecessary discomfort,
cost, waste, and potential harm (Table 6.2). Several examples
of ineffective tests include screening tumor markers, screening
whole body or coronary computed tomographic (CT) scans,
routine cardiac stress tests, and Pap smears in women without
a cervix. It is estimated that approximately 10 million women
had unnecessary Pap smears performed between 1992 and
2002 in the United States (7). The money saved from these
unnecessary Pap smears could help pay for the 17 million
women not currently screened for cervical cancer, often because
of lack of access to health care (8). There is a significant cost also
associated with ordering inexpensive tests for a large number of
people that are poor screening tests. Here, there are additional
hidden costs that can add up, such as the cost of follow-up

(text continues on page 65)
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TABLE 6.1 Well Adult—Recommended Preventive Services
When to Begin/ Tools/Special Strength of
Screen/Chemoprophylaxis When to End Interval Concerns Recommendation
Alcohol misuse screening Adulthood Unknown May use CAGE or B
and counseling interventions AUDIT to screen.
May use 5 As—
assess, advise, agree,
assist, arrange—for
behavioral
counseling
Aspirin for primary prevention | Men older than 45 Address potential A
of cardiovascular events Postmenopausal benefits and harms
women of aspirin therapy
Younger people at
risk for CHD; Stop
at age 79
Blood pressure First visit Every 1-2 years, | Chart record, flow A
optimum sheet
not been
determined. If
on medication
then 2-3X/
year
Colon cancer screening: Age 50 average risk Depends on test; | All agree screening A
Age 40 increased risk see next should be done, but
End when age >75 or how and how often
comorbid conditions varies
limit life expectancy
Fecal occult blood test As above Annually High false positive A
(FOBT) rate;
Lowest cost and risk
Flexible sigmoidoscopy (FS) As above Every 3-5 years | Some recommend A
use together with
FOBT. Evidence
for combined
unclear. USPSTF
recommends either
FS or FOBT
Colonoscopy As above Every 10 years Highest cost, highest | A
if no abnor- risk, most accurate.
mality detected
Depression Adulthood Unknown Should have systems | B
No established age to in place to ensure
stop screening accurate diagnosis
effective treatment
and follow-up
Diabetes, type 2 Adults with sustained | 1-3 years ADA recommends B

BP 135/80

fasting plasma
glucose (>126) or
AIC (>6.5) for
screening;

Insufficient evidence
to recommend for
or against screening
asymptomatic
adults
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Screen/Chemoprophylaxis

When to Begin/
When to End

Interval

Tools/Special
Concerns

Strength of
Recommendation

HIV

High-risk patients
Pregnant women

Universal screening

Periodic

High-risk: All preg-
nant women, men
who have had sex
with men, hx prior
STD, new or multi-
ple partners, IV
drug users; men
and women who
exchange sex for
money or drugs or
partners who do;
individuals whose
past or present part-
ners were HIV-
infected, bisexual,
or injection drug
users

A

Hyperlipidemia

Men 35 and older
Women 45 and older
20 and older if risk
factors for coronary

heart discase
No established age to
stop screening

Every 5 years

More often if
lipid levels
close to need-
ing therapy

Less often if
lipid levels low

Risk factors: diabetes

FH of heart disease
in male <50 or
female <60; multi-
ple risks for CHD
(e.g., HTN,

smoking)

Obesity

First visit

Periodically

Use height/weight to
calculate body mass
index

May use waist cir-
cumference as
measure of central
adiposity

Syphilis

High-risk adults

All pregnant women

Unknown

High-risk adults
include men who
have sex with men,
people who
exchange sex for
drugs, commercial
sex workers, adults
in a correctional

facility

Tobacco use and counseling
to prevent tobacco-caused
disease

All adults

Unknown

Brief interventions—
screening, counsel-
ing and/or pharma-
cotherapy have
increased tobacco
abstinence rates

(continued)
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TABLE 6.1 (Continued)
When to Begin/ Tools/Special Strength of
Screen/Chemoprophylaxis When to End Interval Concerns Recommendation
Women Only
Breast cancer screening Age 50-74 years Every 2 years Screening mammog- | B
Women with raphy with or with-
limited life out clinical breast
expectancy exam
unlikely to
benefit
Cervical cancer Beginning at age 21, At least every No need for routine | A
irrespective of sex- 3 years Pap after hysterec-
ual activity. May (USPSTE, tomy for benign
discontinue at age AAFP, ACPM, reasons
65 if three consecu- CTF); Annual
tive negatives (ACS, ACOG)
Chlamydia All sexually active Routine with Increase risk if prior | A
women <25; pelvic exam STD, new or C (>25 and
Asymptomatic until 25; also multiple partners, low risk)
women at increased women older inconsistent use of
risk for infection than 25 at condoms, African-
increased risk; American, or
Pregnancy unmarried
Gonorrhea All sexually active Nonpregnant Increase risk if prior | B
women <25; women inter- STD, new or multi- | D (if low risk)
Asymptomatic val uncertain ple partners, incon-
women at increased | In pregnancy— sistent use of
risk for infection; first prenatal condoms, sex
High risk pregnant visit, then may work, drug use or
patients repeat in third African-American
trimester
Osteoporosis Age 65 Minimum DEXA scan of B
Age 60 high risk 2 years to femoral neck best
measure predictor of hip fx.
change in BMD; | High risk: Low body
Longer intervals weight (<70 kg)
okay for best predictor of
screening low BMD, then not
using estrogen.
Other risks:
white/Asian, hx of
fracture, hx of
osteoporotic fx, hx
of falls, smoking,
alcohol or caffeine
use, limited physical
activity
Men Only
Abdominal aortic aneurysm Age 65-75 with One time if Abdominal US has B
(AAA) history of ever initial screen 95% sensitivity and
smoking negative; 100% specificity in
If intermediate setting with ade-
size AAA quate quality
(4-5.4 cm), assurance
periodic

screening
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TABLE 6.1 (Continued)
When to Begin/ Tools/Special Strength of
Screen/Chemoprophylaxis When to End Interval Concerns Recommendation
Prostate cancer (includes PSA Discontinue when Unknown Most authorities do D
testing and DRE) Age =75; not recommend I
May consider to screening;
begin at Age 50; High risk: African-
Age 45 American or first
high risk degree relative with
prostate cancer
Chlamydia Uncertain Uncertain Urethral swab, urine | I
tests being studied

Data are from The Guide to Clinical Preventive Services May consider to begin at Age 50. Recommendations of the U.S. Preventive Services Task Force.

A = consistent, good-quality patient-oriented evidence; AAFP = American Academy of Family Physicians; ACOG =American Congress of Obstetricians
& Gynecologists; ACPM = American College of Preventive Medicine; ACS = American College of Surgeons; ADA = American Diabetes Association;
A1C = glycosylated hemoglobin A1C; AUDIT = Alcohol Use Disorders Identification Test; B = inconsistent or limited-quality patient-oriented evidence;
BMD = bone mineral density; BP = blood pressure; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series; CAGE = Cut
down, Annoyed, Guilt, Eye opener; CHD = coronary heart disease; CTF = Children’s Tumor Foundation; DEXA = Dual Energy X-ray Absorptiometry;
FH = family history; FOBT = fecal occult blood test; fx = fracture; HTN = hypertension; hx = history; IV = intravenous; STD = sexually transmitted

disease; US = ultrasound; USPSTF = US Preventive Services Task Force.

For information about the evidence rating system, see Aztp://www.uspreventiveservicestaskforce.org/uspstfigradespost.htm

testing and the cost of the physician’s time to explain the results
of the unnecessary tests which could have been better spent dis-
cussing preventive health measures that are proven to be effec-
tive (9). One study estimated that screening with routine com-
plete blood counts and urinalyses (both D recommendations
not to use as screening tests) cost the US health care system as
much as $80 million each year (10). Finally, it may be confusing
to patients when clinicians in the same office have very differ-
ent recommendations and practices regarding screening—for
example, when one performs Pap smears in women who have
had a hysterectomy and another does not. When developing
your clinical office system, be sure to educate your patients,
your colleagues, and your staff to encourage the use of effective
services and discourage the use of ineffective ones.

Risk Assessment (R)

As part of risk assessment in adult patients, one must be aware
of the leading causes of morbidity and mortality in the target
population. Table 6.3 shows the leading causes of death by age
in the US adult population. Many of the leading diseases caus-
ing mortality can be attributed to patient behaviors which are
summarized in Table 6.4 (11, 12). Prevention of premature
death is not our only goal, though; preventing unnecessary
morbidity and disability is important as well. Table 6.5 lists the
leading chronic health conditions associated with disability or
limited ability in the US adult population.

The history should be used to assess the individual’s risk
factors and in conjunction with the patient’s age, sex, and fam-
ily history, this information can be used to tailor the screen-
ing, counseling, and preventive medication services that are
offered to the patient. The USPSTF has developed an elec-
tronic tool, the Electronic Preventive Services Selector
(hetp:/lepss.ahrq.gov/PDA/index.jsp) that allows you to deter-
mine preventive health services recommendations for an indi-
vidual patient based on age, gender, and selective behavioral
risk factors.

The USPSTF recognizes certain “high-risk” populations
that may benefit from additional interventions beyond those
recommended for the general population. Some of these risk
groups include individuals with high-risk sexual behavior,
intravenous drug use, the presence of certain chronic medical
conditions, and several subpopulations who might benefit
from additional vaccines or screening for tuberculosis. With
the completion of the mapping of the human genome, the
practicing clinician will soon have to start considering specific
genetic risks for disease as well.

Immunizations and Chemoprophylaxis (1)
IMMUNIZATIONS

As previously noted, immunizations are among the most
effective of all primary preventive interventions (13). Adults
are less likely than children to be up-to-date with most recom-
mended vaccinations (http://www.cdc.gov/vaccines/recs/sched-
ules/adult-schedule.htm). For example, most adults do not
know their tetanus immunization status, and most cases of
tetanus now occur in inadequately immunized older adults. A
survey conducted in 2009 revealed low immunization rates
among American adults, and decreased knowledge and
awareness of recommended vaccinations among young adults
(hetp://www.adultvaccination.com/doc/Survey_Fact_Sheet.pdf).
The up-to-date recommended adult immunization schedule
can be found at: hwp://www.cde.govivaccines/recs/schedules/
adult-schedule. htmi#tprint. Given the frequent changes in
immunization recommendations it is important to only use
current and regularly updated information sources and not
rely on dated information. Table 6.6 summarizes the present
vaccine information available at the time of writing but this
information should be verified before use. An invaluable tool
for point-of-care information on immunization in adults and
children is “Shots” from the Group on Immunization
Education of the Society of Teachers of Family Medicine.
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TABLE 6.2 Well Adult Preventive Services NOT Recommended in Low-risk Asymptomatic Patients

Strength of

Screen Test Potential Harms Special Considerations Recommendation*
Bacteriuria Urinalysis (UA), Overuse of Note: this is a Level A rec- D
microscopy antibiotics ommendation in preg-
nant women between 12
and 16 weeks’ gestation
Bladder cancer UA, microscopy or Many UA false posi- | Smokers at increased risk D
urine cytology tives lead to unnec- | Counsel on quitting
essary invasive pro- smoking
cedures
CHD in low-risk | Electrocardiogram, Unnecessary invasive D
adults exercise treadmill test, testing, radiation
electron beam com- exposure, over treat-
puted tomography ment and labeling
Hepatitis B Blood test Note: this is a Level A D
recommendation in preg-
nant women
Hepatitis C Blood test False positives; Insufficient evidence to D
unnecessary recommend for patients
biopsies at high risk for hepatitis
C virus—intravenous
drug use, dialysis, trans-
fusion before 1990
Genital Serologic tests for HSV | False-positive test In symptomatic patients, D
herpes—HSV antibodies results, labeling, antiretroviral therapy
and anxiety does improve outcomes
Hormone Combined estrogen Breast cancer, deep Does reduce risk for frac- D
replacement and progesterone or vein thrombosis, ture, but harms outweigh
therapy for unopposed estrogen CHD, stroke, chole- benefits
prevention of if patient had cystitis, dementia
chronic hysterectomy
conditions in
postmenopausal
women
Ovarian cancer CA-125 or transvaginal | Unnecessary surgery, | No evidence that early D
ultrasound anxiety detection will reduce
mortality
Pancreatic Abdominal palpation, Invasive diagnostic D
cancer ultrasound, serologic tests, poor treat-
markers ment outcomes
Peripheral Ankle brachial index False-positive results, D
arterial disease unnecessary
workups
Testicular Clinical or self-exam No evidence that early D
cancer detection will reduce

mortality

The USPSTF recommends against routinely providing the service to asymptomatic patients. The USPSTF found at least fair evidence that [the service] is
ineffective or that the harms outweigh benefits.
For information about the evidence rating system, see hztp://www.uspreventiveservicestaskforce.org/uspstfigradespost.htm
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TABLE 6.3 Leading Causes of Death,
United States, 2007

Rank | Ages 25-44 (All Races) Number
All causes of death 108,658
1 Unintentional injuries 26,722
2 Malignant neoplasms 17,551
3 Diseases of heart 14,513
4 Suicide 10,983
5 Homicide 9,855
6 Human immunodeficiency 4,782
virus (HIV) disease
7 Chronic liver disease and cirrhosis 3,154
Cerebrovascular diseases 1,472
9 Diabetes mellitus 1,467
10 Septicemia 817
Rank | Ages 45-64 (All Races) Number
All causes of death 425,338
1 Malignant neoplasms 148,322
2 Diseases of heart 135,675
3 Unintentional injuries 19,909
4 Diabetes mellitus 18,140
5 Chronic lower respiratory diseases 16,089
6 Cerebrovascular diseases 11,514
7 Chronic liver disease and cirrhosis 7,977
8 Suicide 7,079
9 Nephritis, nephrotic syndrome 5,804
and nephrosis
10 Septicemia 4,019
Rank | Over Age 65 (All Races) Number
All causes of death 1,341,848
1 Diseases of heart 595,406
2 Malignant neoplasms 258,389
3 Cerebrovascular diseases 146,417
4 Chronic lower respiratory diseases 45,512
5 Alzheimer’s disease 43,587
6 Diabetes mellitus 28,081
7 Influenza and pneumonia 25,216
8 Nephritis, nephrotic syndrome 24,844
and nephrosis
9 Unintentional injuries 12,968
10 Septicemia 9,519

Source: Deaths: Final data for 2007. National vital statistics reports; vol

58 no 19. Hyattsville, MD: NCHS; 2010.

Available from: http://www.cdc.gov/nchs/data/hus/hus2009tables/

Table029.pdf. (accessed Jan 6, 2011)
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Updated each year, this free application for handheld devices is
downloadable from http://www.immunizationed.org/defauls.
aspx. In addition, a monthly newsletter called ‘Needletips’ pro-
duced by the Immunization Action Coalition can be obtained
by registering at their website: www.immunize.org.

Travel Immunizations

International travel poses additional risks and unique preven-
tive care needs. Travelers should be aware of local health risks.
The most common risk with any travel is accidental injury, such
as motor vehicle accidents, but there are other preventable
causes of morbidity as well. Know where to access information
about communicable disease risk, immunization recommenda-
tions, food and water precautions, advice on the prevention and
treatment of traveler’s diarrhea, and other health information.
Local health departments have immunization clinics that usu-
ally include overseas travel information. You can also access per-
tinent travel information from travel guidebooks and obtain the
most current information from the Centers for Disease Control
and Prevention at hztp://www.cdc.gov/travel/ (14). The main pre-
vention targets for travelers include water and foodborne ill-
nesses, such as traveler’s diarrhea, hepatitis A, cholera, typhoid
fever, and insect-borne illness, (primarily malaria, dengue, and
yellow fever). Most countries expect travelers to have received
basic childhood immunizations, and a current Td or TdaP.
Some countries or authorities recommend or require the fol-
lowing: hepatitis A vaccine or y-globulin, hepatitis B vaccine,
malaria chemoprophylaxis, cholera vaccine, yellow fever, or
typhoid vaccine.

Patient education about prevention of food, water- and
insect-borne illness is very important. Additionally, advise
travelers to be extra cautious about new sexual contacts. With
safe sex education, they may avoid acquiring sexually trans-
mitted diseases (STDs) and HIV. Recommend taking along
extra supplies of regular prescription medication, needles, and
over-the-counter medications, because these may be unavail-
able at their destination. Consider prescribing medications for
travelers’ diarrhea or malaria prophylaxis if travel will be to
endemic areas.

CHEMOPROPHYLAXIS

The USPSTF recommends aspirin chemoprophylaxis in
adults at increased risk for coronary heart disease. Physicians
should discuss the potential benefits and harms of aspirin ther-
apy in men 45 years or older, postmenopausal women, and
younger people with risk factors for coronary heart discase
(e.g., diabetes, hypertension, smoking). Given that there is
good evidence that aspirin therapy decreases the incidence of
coronary heart disease in patients at increased risk but increases
the incidence of gastrointestinal bleeding, the USPSTF con-
cluded that the balance of benefits and harms is most favorable
in patients at high risk for coronary heart disease (5-year risk
=3%). The USPSTF recommends against the use of aspirin
for prevention of colorectal cancer in patients at average risk.
Approximately one-third of US adults take a multivita-
min or mineral supplement on a regular basis (15). However,
there is limited evidence to support vitamin supplementation
for chemoprevention purposes. The USPSTF found there is

not enough evidence to recommend for or against the use of
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http://www.cdc.gov/nchs/data/hus/hus2009tables/Table029.pdf

68

PART Il « PREVENTIVE CARE

TABLE 6.4 Behaviors Linked with Actual Deaths in the United States 1990-2000

Behavior Linked to Death No. (%) in 1990* No. (%) in 2000"
Tobacco 400,000 (19) 435,000 (18.1)
Poor diet and physical inactivity 300,000 (14) 400,000 (16.6)
Alcohol consumption 100,000 (5) 85,000 (3.5)
Microbial agents 90,000 (4) 75,000 (3.1)
Toxic agents, unspecified 60,000 (3) 55,000 (2.3)
Motor vehicle 25,000 (1) 43,000 (1.8)
Firearms 35,000 (2) 29,000 (1.2)
Sexual behavior 30,000 (1) 20,000 (0.8)
Ilicit drug use 20,000 (<1) 17,000 (0.7)
Total 1,060,000 (50%) 1,159,000 (48.2)

*Data from McGinnis and Foege, 1993.

‘From Mokdad AH, Marks JS, Stroup DEF, Gerberding JL, 2004 and 2005.

The percentages are for all deaths.

vitamins A, C, or E or multivitamins to reduce the risk of
cancer or cardiovascular disease. Given the potential harm
associated with the use of B-carotene, the USPSTF recom-
mends against the use of B-carotene to prevent cancer or car-
diovascular disease. The USPSTF does strongly recommend
folic acid supplementation to prevent neural tube defects in
women of child-bearing age. Although there is considerable
interest in recommending routine vitamin D supplementation,
at this time, the patient-oriented evidence of benefit is lacking.

The USPSTF no longer recommends routine hormone
replacement therapy for chemoprophylaxis. Although the USP-
STF found evidence that the use of combined estrogen and
progestin results in both benefits and harms, they concluded
that the harmful effects likely outweigh the chronic disease
prevention benefits. The USPSTF also recommends against
the routine use of unopposed estrogen for prevention of
chronic conditions in women who have previously had a
hysterectomy.

TABLE 6.5 Selected Chronic Health Conditions Causing Limitation of Activity

18-44 Years 45-54 Years 55-64 Years
Rate (SE) Rate (SE) Rate (SE)
Type of chronic Number of people with limitation of activity caused by selected chronic health conditions
health condition per 1,000 population
Mental illness 12.9 (0.5) 23.1(1.1) 24.1 (1.4)
Fractures or 7.0 (0.4) 15.5 (0.9) 20.6 (1.2)
joint injury
Lung 5.0 (0.3) 12.6 (0.8) 25.6 (1.3)
Diabetes 25(0.2) 13.4 (0.8) 33.4(1.5)
Heart or other 5.9 (0.3) 28.4 (1.2) 743 (2.4)
circulatory
Arthritis or other 22.2(0.7) 61.9 (1.8) 100.7 (2.6)
musculoskeletal

SE = standard error.

Notes: Data are for the civilian noninstitutionalized population. Conditions refer to response categories in the National Health Interview Survey; some con-
ditions include several response categories. “Mental illness” includes depression, anxiety or emotional problems, and other mental conditions. “Heart or other
circulatory” includes heart problem, stroke problem, hypertension or high blood pressure, and other circulatory system conditions. “Arthritis or other mus-
culoskeletal” includes arthritis or rheumatism, back or neck problem, and other musculoskeletal system conditions. People may report more than one chronic
health condition as the cause of their activity limitation. Starting with Health, United States, 2005, estimates for 2000 and later years use weights derived from
the 2000 census. See related Health, United States, 2005, table 58. See Appendix II, Condition; Limitation of Activity.

Source: Centers for Disease Control and Prevention, National Center for Health Statistics, National Health Interview Survey.
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TABLE 6.6 Well-Adult Care Recommendations—Immunization Recommendations 2010

Contraindications/Special

Immunization Indication Schedule Concerns

Tetanus, diphtheria | All adults Two doses at least Give if wound present and >5 years
acellular pertussis 18 age 65 (T'daP) 4 weeks apart, 3rd since last dose
(TdaP/T4d) 65 and older (Td) dose 6-12 months Avoid if severe hypersensitivity

after second dose
Booster every
10 years

Measles, mumps,
rubella vaccine

e Born after 1956, if no
documentation

e Health care personnel

e Travelers to foreign
countries

e HIV without severe
immunosuppression

e Entering college

At least one dose

A second dose is
recommended for
health care work-
ers, international
travelers, and
college students

Measles and rubella considered for
separate indications, but given as
MMR unless contraindicated

Measles: recent exposure

Rubella: women of childbearing age who
lack laboratory evidence of immunity
Do not give to pregnant women

Varicella vaccine

e Absence of reliable history
of disease or evidence of
immunity

e US born since 1980

e High-risk susceptible

individuals*

Two doses at least
4-8 weeks apart

Avoid in active tuberculosis, immuno-
suppressed, immunodeficiency,
pregnancy, recent immune globulin

Polio vaccine

IPV—inactivated
vaccine

OPV—oral (live)

vaccine

e Routine adult vaccine not
necessary

e Travelers to endemic areas

¢ Community members if
outbreak

e Lab workers handling
virus

e Health care workers at
risk of exposure

Primary series is
three doses

OPV not recommended in the United
States

Complete primary or incomplete series
with I[PV

Select travelers should consider a booster
even if primary series complete

Influenza vaccine
(including HINT)

All patients greater than
6 months of age (CDC
recommendation). In par-
ticular, high risk groups
include:
e Nursing home/institutional
residents
e Chronic diseaset
e Pregnancy, second and
third trimester
e Health care employees
including those in long-
term care or assisted-living
facilities
e Close contacts of high-risk
people

Annually each fall

Avoid if:
Anaphylactic allergy to eggs
Acute febrile illness

Pneumococcal
polysaccharide
vaccine (PPV)

65 years and older
Cigarette smokers

Chronic disease’

Alaskan Natives/American
Indian

e Residents of nursing
homes/long-term care

One dose needed if
given after age 65

Consider 5-year
booster if highest
risk

Give 2 weeks before elective splenectomy

Give to patients with unknown vaccine
status if indicated. Track long-term
care residents’ status

(continued)
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Immunization

Indication

Schedule

Contraindications/Special
Concerns

Hepatitis A vaccine

Travelers to endemic areas
Chronic liver disease
Clotting factor disorder
Men who have sex with
men

Illegal drug use

Lab exposure

Consider food handlers

Two doses given
6—12 months apart

Avoid if hypersensitivity to alum or
2-phenoxyethanol
Pregnancy class C

Hepatitis B vaccine

Occupational risk of blood
exposure

Clients/staff at institutions
for Development disabled
Hemodialysis

Clotting factor recipient
Household/sex contacts of
HBYV patients

Certain international
travel

IVDU

Men who have sex with
men

Multiple sex partners or
recent STD

Prison inmates
Unvaccinated adolescents

Three doses: second
dose 1-2 months
after first; third
dose 4—6 months
after first

Alternate two-dose
schedule available
for adolescent

Special dosing needed in certain
subgroups

Meningococcal
vaccine (MCV4,
MPSV4)

Asplenic adults

College students
Military recruits
International travel to
hyperendemic countries

One dose

A second dose may
be indicated after 5
years for adults still
at high risk previ-
ously vaccinated
with MPSV4

Meningococcal conjugate vaccine
(MCV4) is generally preferred as part
of routine childhood vaccine series
MCV4 does not require booster dose

Zoster vaccine

Adults 60 and older

Once as a single dose

e History of anaphylaxis to gelatin,
neomycin

e Immunodeficiency including
leukemia; lymphomas, AIDS

¢ On immunosuppressive therapy

e Active untreated tuberculosis

e May be pregnant

Human papilloma
virus (HPV)

vaccine

Females 11-16 (may start
at 9)

Prior abnormal Pap,
genital warts, and positive
HPV okay to give

Three doses: second
dose 2 months after
first, third dose 6

months after first

Pregnancy

Adapted from the recommendations of the ACIP of the CDC, available at http://www.cdc.gov/vaccines/recs/ACIP/, accessed June 23, 2010.

Foreign travel and less commonly used vaccines such as typhoid, rabies, and meningococcal are not included.

*Chronic disease includes cardiovascular, pulmonary including asthma, metabolic including diabetes, renal dysfunction, hemoglobinopathies, immunosup-
pressive, or immunodeficiency disorders.
"Same as above plus asplenic, CHFE, chronic liver dysfunction, alcoholism, CSF leaks, hematologic malignancies, organ transplant.


http://www.cdc.gov/vaccines/recs/ACIP/

Screening ($)

The recommended screening tests for well adults based on the
USPSTF guidelines are included in Table 6.1. For level A and
B recommendations, there is sufficient evidence to support
these recommendations; therefore, these should be recom-
mended and provided to patients. Level C recommendations
should not be offered routinely as the net benefit is small. In
individual patients, clinicians can consider offering these serv-
ices if there are other considerations, such as strong family his-
tory or personal concern, that support providing these services.
Clinicians should not offer preventive health services that
receive a D recommendation because there is moderate to high
certainty that the harms outweigh the benefits or that there are
no benefits at all. With level I recommendations, there is
insufficient evidence to weigh the benefits versus the harms, so
clinicians should review the clinical considerations and engage
in shared decision making to ensure patients understand the
uncertainty about the balance of the benefits and harms (16).

The USPSTF recommendations include a discussion of
the clinical considerations and rationale that can further guide
the clinician in offering preventive services. For example, col-
orectal cancer (CRC) screening is a Level A recommendation,
but there are three different tests that can be used to screen for
colon cancer. The fecal occult blood test is the least expensive,
least invasive, and presents the lowest risk. Although it has the
highest false-positive rate, the fecal occult blood test has been
shown to reduce mortality in randomized controlled trials.
Flexible sigmoidoscopy and colonoscopy are both operator
dependent and comparable in terms of specificity. Colonoscopy
is the most sensitive intervention and remains the “gold stan-
dard” for detecting colon cancer, but it is also the most expen-
sive and is associated with the highest risk. The risks of this test
include bleeding, intestinal perforation, irritation, and adverse
effects from sedatives. The most serious risk of colonoscopy,
perforation of the colon, occurs in 0.2% to 1% of procedures
(17). Depending on the availability of testing in the area, all
three options could be offered to patients with a discussion of
the benefits and harms associated with each test, so the patient
can be engaged in the decision making process.

Screening for type 2 diabetes in adults with sustained
blood pressure greater than 135/80 (high normal) is a level B
recommendation in that there is moderate certainty that
screening for diabetes is beneficial in these patients by reduc-
ing cardiovascular mortality. The USPSTF found insufficient
evidence to recommend screening for diabetes in all asympto-
matic adults. In contrast, the American Diabetes Association
(ADA) recommends screening all overweight or obese adults
age 45 or older for diabetes and younger overweight or obese
adults (<45 years old) if they also have one of the following
risk factors: physical inactivity, first-degree relative with dia-
betes, member of high-risk ethnic group, hypertension, high-
density lipoprotein cholesterol level <35 mg/dL or triglyc-
eride level >250 mg/dL, history of cardiovascular disease,
women with history of gestational diabetes or delivering a
baby weighing >9 1b, women with polycystic ovarian syn-
drome, impaired glucose tolerance on previous testing, or
other clinical conditions associated with insulin resistance, for
example acanthosis nigricans (18). Although the USPSTF
does not provide a recommendation for the frequency of
screening, the ADA, based on expert opinion, recommends
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screening at 3-year intervals or less depending on initial results
and risk status.

The breast cancer screening recommendation for women
ages 40 to 49 revised in 2009 generated a significant amount of
controversy when first released. The level C recommendation
indicated that mammography should no longer be routinely
recommended in this age range, but rather the decision to start
screening before the age of 50 should be individualized based
on the patient’s values regarding specific benefits and harms.
There is sufficient evidence to show there is moderate harm
associated with mammography screening for every age group
considered, with more false-positive results in women ages 40
to 49. Given the increase in harms and the higher number
needed to invite to screening (NNI) to prevent one breast can-
cer death in women ages 40 to 49 (NNI = 1904 versus NNI =
1339 in women ages 50 to 59), there is moderate certainty that
there is only a small net benefit for women in this age group.
The potential harms of breast cancer screening include psy-
chological harms and unnecessary imaging tests and biopsies
in women with false-positive results. In fact, more than one-
third of women ages 40 to 50 years undergoing annual mam-
mography will experience a “cancer scare” (19).

Cancer scares that can lead to long-term worry are not lim-
ited to breast cancer. For example, men who receive a false-pos-
itive PSA test result report more worry about cancer and belief
that their cancer risk is increased, despite negative biopsy (20).
In addition to the psychological harm associated with false-
positive test results, studies show significant harms associated
with treatment for prostate cancer: including urinary inconti-
nence, erectile dysfunction, bowel dysfunction, and death (20).
Given that the treatment benefits for prostate cancer detected
by screening are small to none in men 75 age years and older, the
USPSTF made a D recommendation for prostate cancer
screening in men 75 and older. For men younger than age
75 years, the benefits of screening for prostate cancer are uncer-
tain, a level I recommendation. Given the documented harms
associated with screening and treatment of prostate cancer, it is
critical that clinicians accurately inform men of the limited evi-
dence for the benefits and encourage them to consider their per-
sonal preferences before offering PSA testing. Despite the lack
of evidence for its benefit, there is widespread disagreement on
the role of PSA testing to screen for prostate cancer.

USPSTF has assigned a B rating to screening for depres-
sion in the general population in which systems are in place to
effectively manage patients newly diagnosed with depression.
The first 2 questions of the PHQ-9 (see Figure 6.1) serve as a
brief 2 question initial survey tool (the PHQ-2) which has
proven reliability as a screening instrument. Those who
respond positively to the PHQ-2 should then complete the
longer PHQ-9 which can reliably assist in the diagnosis of a
major depressive disorder (Fig. 6.1).

Preventive care can be expensive. A major issue in screen-
ing is “who pays the bill?” Medicare, for example, covers
mammography every 2 years, but pays for only a single pre-
ventive health exam on enrollment at 65. Some traditional
third-party payers (insurance companies) do not pay for pre-
ventive care. One advantage of some prepaid (HMO, PPOs)
health insurance plans is that preventive care may be a higher
priority, and the patient might not be directly billed for these
services. Several managed care plans also use performance of
screening tests as a measure of physician quality.
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Figure 6.1 e Patient Health

Questionnaires (PHQ-2). NAME:

PATIENT HEALTH QUESTIONNAIRE (PHQ-9)

DATE:

Over the last 2 weeks, how often have you been

bothered by any of the following problems?
(use “/” to indicate your answer) 4

1. Little interest or pleasure in doing things

g O
S < »
S &
S O

2. Feeling down, depressed, or hopeless

3. Trouble falling or staying asleep,

or sleeping too much

4. Feeling tired or having little energy

5. Poor appetite or overeating

6. Feeling bad about yourself — or that
you are a failure or have let yourself

or your family down

~

. Trouble concentrating on things, such as reading the
newspaper or watching television

8. Moving or speaking so slowly that other people could
have noticed. Or the opposite — being so fidgety
or restless that you have been moving around a lot

more than usual

9. Thoughts that you would be better off dead,
or of hurting yourself in some way

add columns: + +

(t p For interpretation of TOTAL, ~ TOTAL:
please refer to accompanying scoring card.)

10. If you checked off any problems, how
difficult have these problems made it for
you to do your work, take care of things at
home, or get along with other people?

Not difficult at all

difficult

Very difficult

E ly difficult

PHQ-9 is adapted from PRIME MD TODAY, developed by Drs Robert L. Spitzer, Janet B.W. Williams, Kurt Kroenke, and colleagues, with an
educational grant from Pfizer Inc. For research information, contact Dr Spitzer at ris8@columbia.edu. Use of the PHQ-9 may only be made in
accordance with the Terms of Use available at http://www.pfizer.com. Copyright ©1999 Pfizer Inc. All rights reserved. PRIME MD TODAY is a

trademark of Pfizer Inc.
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Educating Patients (E)

The last element of the RISE mnemonic is patient education.
This aspect of prevention emphasizes risk factor identification
to tailor educational messages about lifestyle change. Patient
education or counseling can be in the form of brief advice or
as more comprehensive counseling. For patients resistant or
ambivalent to change, using techniques of motivational inter-
viewing may be effective to move patients along the path to
change (21). The continuity of care that is provided in family
medicine and other primary care specialties provides the
opportunity to reinforce a message, such as the importance of
smoking cessation over time and multiple visits. Group and
one-to-one behavioral change programs have also both been
shown to be effective (22). For example, recent reductions in
coronary artery disease mortality have at least in part resulted
from public education and individual counseling about diet
and exercise as well as from better control of hypertension (23).

Likewise, declining HIV infection rates among gay men can
be attributed to education and behavior change.

When educating patients, provide written materials,
because the average patient retains only about 50% of what is
said during the physician visit. A good source for patient
information is Aztp://www.familydoctor.org sponsored by the
American Academy of Family Physicians and MedlinePlus
(hetp://medlineplus.gov/) sponsored by the National Institutes
of Health. The Agency for Health Care Research and Quality,
the parent agency for the USPSTF program, has a personal
health guide for patients, available at Azp://www.ahrq.gov/
ppipladguide/. This guide provides patients brief information
about various preventive services, and allows for self-tracking.
The Department of Health and Human Services also has a
website, http://healthfinder.gov/, which provides information in
English and Spanish on hundreds of health topics, and also
includes links to more than 6,000 government and nonprofit
health groups.


http://www.familydoctor.org
http://medlineplus.gov/
http://www.ahrq.gov/ppip/adguide/
http://www.ahrq.gov/ppip/adguide/
http://healthfinder.gov/
http://www.pfizer.com
mailto:rls8@columbia.edu

The USPSTF makes specific recommendations regard-
ing counseling and patient education. The most relevant for
the family physician are summarized here.

SMOKING CESSATION

Physicians should systematically identify smokers and pro-
vide strong, clear, and personalized advice to quit. The first
step is to assess readiness to quit. For patients who are ready,
clinicians should provide smoking cessation counseling, con-
sider drug therapy with nicotine products and/or medica-
tions, and offer referral to in-person or telephone-based
smoking cessation programs, such as 1-800-QUIT-NOW.
Counseling should be done on a regular basis to smokers, as
multiple messages are often needed; the harmful effect of
smoking on children’s health should be emphasized to smok-
ing parents.

EDUCATION ON ABUSE OF ALCOHOL
AND OTHER DRUGS

The USPSTF recommends screening and behavioral coun-
seling interventions to reduce alcohol misuse by adults,
including pregnant women (see Table 6.1). There is insuffi-
cient evidence to recommend for or against routine screening
for drug abuse. Screening tools for harmful drinking and
alcohol abuse include CAGE and AUDIT. CAGE (represent-
ing key words Cut down, Annoyed, Guilt, Eye opener in a
4-question screening tool) and the Alcohol Use Disorders
Identification Test (AUDIT), a 10-question tool are validated
measures to detect patients at risk for problem drinking. All
people who use alcohol should be counseled about the dan-
gers of operating a motor vehicle or performing other poten-
tially dangerous activities after drinking alcohol. Pregnant
women should be advised to limit or cease drinking. Even
minimal interventions by primary care clinicians, such as
advice to modify current use patterns and warnings about
adverse health consequences, can have beneficial effects, espe-
cially for patients in the early stages of addiction (24). Patients
identified as drug abusers require appropriate treatment or
referral.

PROMOTING DENTAL AND ORAL HEALTH

Patients should be advised to see a dentist regularly. They
should also be encouraged to avoid unhealthy snacks and to
brush regularly with toothpaste that has fluoride.

UNINTENTIONAL INJURY PREVENTION

Advise patients to use seatbelts. The American Academy of
Family Physicians additionally advises counseling on the use
of child safety seats, bicycle safety, motorcycle helmet use,
smoke detectors, poison control center numbers, and driving
while intoxicated. The USPSTF recommends counseling eld-
erly patients on specific measures to reduce the risk of falling.
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DOMESTIC VIOLENCE PREVENTION

The American College of Obstetrics and Gynecology (ACOG)
recommends counseling on abuse and neglect to young
women, teens, and the elderly. However, the USPSTF found
insufficient evidence to recommend for or against routine
screening of women for intimate partner violence, or of older
adults or their caregivers for elder abuse.

Family violence is at times a difficult and avoided issue.
The victims are generally women and children, but men and
the elderly are also at risk in some settings. People encountering
violence rarely reveal this to the physician as a part of their chief
complaint. Often, they present, instead, with symptoms of
chronic pain, anxiety, insomnia, drug use, or depression (25, 26).
The patient may not be willing to bring up the issue, but may be
relieved to discuss it when asked. ACOG, American Medical
Association, and American Academy of Family Physicians all
have published statements stressing the importance of screening
patents (women in particular) about violence (25-27). A set of
questions known as the SAFE screen (28) has been advocated by
some, even though its validity as a screen has not yet been
proven. SAFE is a simple pneumonic representing a screening
tool with eight questions in four areas.

1. Stress and Safety: do you feel safe in your relationship?

2. Afraid or Abused: Has your partner ever threatened you
or your children? Has your partner ever abused you or
your children?

3. Friends and Family: If you were hurt, would your friends
or family know? Would they be able to help you?

4. Emergency Plan: Do you have a safe place to go in an
emergency? Do you need help in locating a shelter?
Would you like to talk to a counselor about this?

NUTRITION EDUCATION

The USPSTF recommends that clinicians screen all adult
patients for obesity using body mass index measurements and
offer intensive counseling and behavioral interventions to pro-
mote sustained weight loss for obese adults (body mass index
>30). Most major authorities recommend counseling patients
on nutrition though a clinician or a dietician. Counseling
should provide patients with basic information about manag-
ing a healthy diet. Use the food pyramid (hztp://www.mypyra-
mid. gov/). The US Department of Agriculture and the US
Department of Health and Human Services recommend the
following in their publication, Dietary Guidelines for Americans:

e Eat a variety of foods.

e Balance the food you eat with physical activity; maintain or
improve your weight.

e Choose a diet with plenty of grain products, vegetables, and
fruits.

e Choose a diet low in fat (less than 30% of calories), saturated
fat (less than 10% of calories), and cholesterol (300 mg or less
per day).

e Choose a diet moderate in sugars.

¢ Choose a diet moderate in salt and sodium (less than 2,400 mg
per day).


http://www.mypyramid.gov/
http://www.mypyramid.gov/
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e If you drink alcoholic beverages, do so only in moderation
(no more than one drink daily for women or 2 drinks daily
for men). (One drink is 12 oz of regular beer, 5 oz of wine,
or 1.5 oz of 80-proof distilled spirits).

Obese patients should be counseled to limit their calorie intake
and increase activity to achieve a weight loss goal of 1/2 to 1 1b
per week. Women of all ages should getting adequate amounts
of calcium and women of childbearing age should be counseled
to have adequate folate intake to prevent neural tube defects.

PHYSICAL ACTIVITY EDUCATION

Although the USPSTF found insufficient evidence to support
the promotion of physical activity in primary care settings, the
benefits of physical activity are seen at even modest levels of activ-
ity. Experts agree that physical activity that is at least of moderate
intensity, for 30 minutes or longer, and performed on most days
of the week is sufficient to confer health benefits. Patients who
are not willing or able to reach these goals should be encouraged
to increase the amount of physical activity in their daily lives,
such as taking stairs or walking when available. Exercise pro-
grams should be medically safe, gradual, enjoyable, convenient,
realistic, and structured. For those at higher risk and all women,
adequate calcium intake should be coupled with weight-bearing
exercise for adequate bone development and prevention of bone
loss (an effective online resource on Osteoporosis Prevention and
Treatment is available at: hztp://www.nof.org/professionals/clinical-
guidelines). Providers can and should be role models for physical
fitness. Studies show that providers who exercise regularly are
significantly better at providing exercise counseling to their
patients than those who do not (21).

STDS, HIV, AND UNINTENDED
PREGNANCY PREVENTION

All adults at increased risk should be counseled about STDs
and HIV. Counseling should be tailored to each patient based
on his or her risk factors, needs, and abilities. Unintended preg-
nancy is the responsibility of both partners and can be avoided
with proper planning. The periodic health exam, a visit for an
STD, or an acute ill visit may provide an opportunity to assess
a patient’s risk and provide information to encourage patients
to reduce their own risk. Specific education materials or advice
about abstinence, avoidance of high-risk behaviors and high-
risk partners, barrier methods including latex and condom use,
may reduce the risk of STDs. The clinician should also advise
the patient that the use of drugs or alcohol increase the risk of
acquiring STDs or becoming pregnant unintentionally.

SKIN CANCER PREVENTION

Although the USPSTF found insufficient evidence to recom-
mend that primary care clinicians provide counseling to pre-
vent skin cancer, the use of sunscreen has been shown to pre-
vent squamous cell skin cancer. Therefore, clinicians should
consider advising patients to avoid excessive sun exposure and
to recommend appropriate use of clothing and sunscreen,

especially to parents of young children and in patients with a
personal history of sunburn.

DON'T GIVE UP!

Some students and health care providers develop a certain
fatalism about the ineffectiveness of patient education. This
attitude can develop after seeing patients repeatedly over time
who, despite compelling advice, will not make lifestyle
changes that would obviously benefit their health. When this
happens, remember that education is only one element in the
process needed to produce change. Another crucial element is
motivation, which comes largely from the individual, the fam-
ily, and their social support network. From this perspective, as
a provider, it is often better to be content with partial results
and to be encouraged by the few patients who do follow your
recommendations.

CHALLENGES IN PROVIDING PREVENTIVE CARE

Though the value of prenatal, well-baby, and well-child care
may be fairly well-established in both the physicians’ and
patients’ minds, well-adult care is not. Neither the patient nor
the physician may have a good understanding of what services
should be offered, or what services are likely to be beneficial.
Evidence supporting the usefulness of some common preven-
tive health services may be lacking, or may not apply to an
individual patient. Significant customization is required in
well-adult care.

As with most of medicine, preventive care cannot be learned
from one article, one chapter, or one chart; it takes practice.
There is a growing body of evidence to support or refute a vari-
ety of traditional preventive clinical practices. Evidence-based
guidelines are growing in number and are now readily available
via the internet at the point of care for both patients and physi-
cians. These are becoming integrated within electronic health
records. These resources can support a good doctor—patient rela-
tionship and a well-organized office system to deliver preventive
services. In addition to resources listed in the overview chapter,
further links to electronic preventive health services to further
adult preventive care are presented here.

e National Guidelines clearing house—htp://www.guideline.gov/

e American Academy of Family Physicians Recommendations
for Clinical Preventive Services—hztp://www.aafp.orglonlinelen/
homelclinicallexam.hrml

¢ Pocket Guide to Good Health for Americans—aztp://wuww.
ahrg.gov/ppipladguide/

e Putting Prevention Into Practice—hsp://www.ahrg.gov/
clinic/ppipix.htm

Handheld /PDA Applications

e USPSTF selector download—select appropriate services
by age gender service type and level of evidence Azzp://epss.
ahrq.gov/PDA/index.jsp

e Shots—Updated cach year includes adult and pediatric
immunization schedules and information on each vaccine
hetp:/lwww.immunizationed.org/default.aspx


http://www.nof.org/professionals/clinical-guidelines
http://www.nof.org/professionals/clinical-guidelines
http://www.guideline.gov/
http://www.aafp.org/online/en/home/clinical/exam.html
http://www.aafp.org/online/en/home/clinical/exam.html
http://www.ahrq.gov/ppip/adguide/
http://www.ahrq.gov/ppip/adguide/
http://www.ahrq.gov/clinic/ppipix.htm
http://www.ahrq.gov/clinic/ppipix.htm
http://epss.ahrq.gov/PDA/index.jsp
http://epss.ahrq.gov/PDA/index.jsp
http://www.immunizationed.org/default.aspx

e American Cancer Society (ACS) C-Tools 2.0—ACS recom-
mendations for cancer screening as well as tools to assist
with smoking cessation and PSA decision making Azp://
labs.cancer.orgl/ctools.asp
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® Not all preventive interventions benefit our patients.
e [t is important to recommend interventions supported by
evidence of benefit.
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The costs of performing ineffective interventions are
significant.

There are considerable resources available to guide clini-
cians and patients in the most recommended interventions.
It is important to empower the patient and involve her or
his preferences and values in shared decision-making
particularly when making decisions about interventions
lacking conclusive benefit.


http://labs.cancer.org/ctools.asp
http://labs.cancer.org/ctools.asp




CHAPTEI

Promoting Quality of Life in Chronically Il

CLINICAL OBJECTIVES ‘

1. Describe the varying needs for preventing both
mortality and morbidity of a heterogeneous elderly
population.

2. List primary, secondary, and fertiary disease preventive
strategies in chronically ill people and older adults.

3. Identify strategies for preventing geriatric syndromes
and iatrogenic problems in chronically ill and older
adults.

4. Apply preventive services appropriately to different
health and functional strata of older adults.

SPECIAL CONSIDERATIONS FOR ADDRESSING
PREVENTIVE CARE IN CHRONICALLY ILL AND
OLDER ADULTS

There is a demographic shift toward aging populations in
many regions of the world. Many countries are faced with for-
midable challenges of caring for an ever-increasing segment of
older adults. For example, the population of the United States
older than age 65 is expected to double in the next 30 years (1).
Life expectancy is at an all-time high. The fastest growing seg-
ment of the US population is centenarians (2). Care of the
aging population has become dominated by management of
chronic disease, which now accounts for approximately 80% of
health care spending in this population (3).

Despite the growing number and disease burden of older
adults, they remain the most heterogeneous age segment of the
population in terms of health and functional status. Whereas
children, young adults, and middle-aged adults are character-
ized by relatively small numbers with chronic disease and
functional deficits, the older adult population exhibits a broad
scope of health and functionality, ranging from significant
numbers who are free of disease and fully functional to a con-
siderable portion who carry high disease burden and disabil-
ity. Addressing preventive care in the chronically ill and older
adult populations warrants classification of this heterogeneity
in health status, recognition of the types of conditions that
affect these patients, careful consideration of the overall goals
of medical care for chronically ill and older individuals,
incorporation of life expectancy into decision making, and a

and Older People

James T. Pacala

broadened definition of the activities typically included under
the umbrella of “prevention.”

Heterogeneity of the Older Adult Population

In general, populations of patients can be divided into four
categories of health and functional status (see Table 7.1):

1. Healthy individuals who have no, or isolated, early chronic
illnesses and are functionally independent. Significant health
problems are usually acute in nature.

2. Chronically ill people have one or more advanced chronic
illnesses that significantly impact their lives, and these ill-
nesses dominate their medical status. Chronically ill indi-
viduals see health care providers more often, are periodi-
cally hospitalized for exacerbations of their conditions,
spend significantly more of their financial resources on
medical care, and often need assistance with instrumental
activities of daily living.

3. Frail patients have multiple advanced chronic illnesses
across organ systems, frequently combined with non-
medical stressors (financial hardship, social isolation, etc.),
resulting in disability and dependence in activities of daily
living. Older frail patients frequently present with the
so-called geriatric syndromes—problems such as falls,
incontinence, confusion, and so on that will be addressed
later in this chapter—that are the result of complex, mul-
tifactorial medical and non-medical etiologies.

4. Dying patients have a terminal condition that will result
in death within a period of days to months.

These four health status categories have differing fre-
quencies among middle-aged and older adults, the most
significant of which is the dramatic increase of the chronically
ill and frail segments observed in the geriatric population
(Figs. 7.1 and 7.2; activities of daily living dependency being used
in Figure 7.2 as a proxy for frailty). Table 7.1 presents profiles
of each health status population segment and their approxi-
mate frequencies in younger and older adults. The marked
heterogeneity of health and functional status in the older adult
population warrants a more heterogeneous approach to pre-
ventive care.

Life Expectancy

Preventive medicine represents a tradeoff between the short-
term morbidity (for example, the discomfort, inconvenience,
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and expense of a colonoscopy) and the long-term gain
(reduction of morbidity and mortality of the target condi-
tion, in this case, colon cancer) associated with the preventive
intervention. Obviously, a patient engaging in prevention
must live long enough to realize its long-term benefit, a con-
sideration that comes into play much more often with chron-
ically ill and older patients. Tools to help clinicians in pre-
dicting life expectancy (4, 5), can also help to assess life
expectancy against age benchmarks (referred to as “remain-
ing life expectancy”) as shown in Table 7.2. When the length
of time needed for a preventive activity to “pay off” reaches
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Figure 7.2 o Activities of Daily Living (ADL) Dependency

by Age

or exceeds remaining life expectancy, it becomes unlikely
that an individual patient will benefit from the intervention
and more likely it will create harm. A related, and perhaps
more relevant concept, is that of “active life expectancy”
(ALE; i.e., the number of years of disability-free existence).
At age 65, ALE is approximately 80% of remaining life
expectancy, but this percentage gradually decreases with

advancing age to about 60% in 85-year-old adults.

TABLE 7.1 Health Status Population Segments
Health Status Population Segments
Feature Healthy Chronically il Frail Dying
Types of conditions Acute illness; early Advanced chronic | Multiple chronic Terminal illness
chronic disease disease diseases; geriatric
syndromes
Degree to which conditions Little Some Profound Profound
significantly impact quality
of life
IADL functional status Independent Partially dependent | Dependent Dependent
ADL functional status Independent Independent Dependent Dependent
Approximate frequency of 85-90% 8-12% 2-3% <1%
segment in middle-aged
population
Approximate frequency of 50-65% 25-40% 5-10% 1-2%
segment in geriatric
population
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TABLE 7.2 Remaining Life Expectancy, United

States, by Age

TABLE 7.3 Top 10 Causes of Mortality and

Morbidity for People Age 65
and Older
Rank Mortality* Morbidityt
1 Heart disease Arthritis
2 Cancer Hypertension
3 Cerebrovascular Hearing impairment
disease
4 Chronic lung disease | Heart disease
5 Alzheimer disease Orthopedic problems
6 Diabetes mellitus Chronic sinusitis
7 Influenza and Cataracts
pneumonia
8 Kidney disease Diabetes
9 Accidents Tinnitus
10 Septicemia Allergic rhinitis

79

Remaining Life Expectancy
in Years

Age Male Female
65

25th percentile 10 13
50th percentile 17 20
75th percentile 24 27
70

25th percentile 8 10
50th percentile 14 16
75th percentile 19 22
75

25th percentile 5 7
50th percentile 11 13
75th percentile 15 18
80

25th percentile 4 5
50th percentile 8 10
75th percentile 12 14
85

25th percentile 2 3
50th percentile 6 7
75th percentile 9 10
90

25th percentile 2 2
50th percentile 4 5
75th percentile 6 8

Source: Reuben DB, Herr KA, Pacala JT, et al. Geriatrics At Your
Fingertips: 2010, 12th ed. New York: The American Geriatrics Society;
2010:7. Reprinted with permission.

Common Conditions in Chronically Il and
Older Adult Populations

The clinician should know the common causes of morbidity
and mortality in each age group. As shown in Table 7.3, the
diseases primarily responsible for killing older adults (mortal-
ity) are not congruent with those responsible for making them
feel poorly (morbidity). Diseases causing mortality tend to
have a shorter period of morbidity before causing death such
as that seen in cancer, stroke, and pneumonia. Diseases caus-
ing morbidity often have long periods (from years to decades)
of increasing morbidity until a catastrophic or fatal endpoint,
such as diabetes leading to limb loss or osteoporosis resulting
in a hip fracture.

Goals of Care

Medical management of these populations is predicated on the
goals of care as agreed upon in shared decision making by
patient and doctor. Although extension of life can tacitly be
understood as an ultimate care priority in young and middle-
aged patients, one cannot make this assumption in older and

*Centers for Disease Control and Prevention. Deaths, Percent of Total
Deaths, and Death Rates for the 15 Leading Causes of Death in Selected
Age Groups, by Race and Sex: United States, 1999-2006. hzzp://wwuw.
cde.govinchs/nvssimortality/lcwk 3. htm

fCenters for Disease Control and Prevention. Prevalence of Selected
Chronic Conditions: United States, 1990-1992. http://www.cdc.gov/
nchs/datalseries/sr_10/sr10_194.pdf

debilitated adults, in whom symptom management may take
preference over survival. Elucidation of the patient’s care goals
will inform care planning as to the conditions that are priori-
tized for management.

CONDITIONS TO BE PREVENTED

Besides primary and secondary disease prevention, tertiary
prevention—namely, avoiding adverse sequelae of existing
conditions—becomes quite important in patients with chronic
disease. Strategies to prevent geriatric syndromes and iatro-
genic illness have particular applicability to the older adult
population.

Primary and Secondary Disease Prevention

As in younger adults, primary preventive activities in older
adults include risk factor assessment, immunizations, patient
education of various types, and health-promoting behaviors
such as exercise. The RISE mnemonic can still be usefully fol-
lowed for primary prevention during health care maintenance
encounters. The US Preventive Services Task Force (USPSTF)
issues guidelines for many of these activities, but does not
always provide age or functional status parameters for their
appropriate use (6).

The USPSTF also provides guidance for secondary
preventive activities achieved through screening. One type of
secondary preventive strategy, cancer screening for detection
of subclinical malignancy, deserves special consideration in


http://www.cdc.gov/nchs/nvss/mortality/lcwk3.htm
http://www.cdc.gov/nchs/nvss/mortality/lcwk3.htm
http://www.cdc.gov/nchs/data/series/sr_10/sr10_194.pdf
http://www.cdc.gov/nchs/data/series/sr_10/sr10_194.pdf
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older adults. Because most cancers become more prevalent
and the accuracy of some screening tests (such as mammog-
raphy) increases with age (7, 8), cancer screening can result in
fewer false positives and less expense per year of life saved in
older adults compared with younger patients. However, the
mortality benefit of cancer screening is generally not realized
until 5 or more years after a true-positive case is detected by
screening (9), implying that in patients with 5 or fewer years
of remaining life expectancy (or ALE), cancer screening
would likely result in harm (i.e., morbidity associated with
detection and treatment of the cancer) without the benefit of
extended life.

Tertiary Prevention

Very often, the presence of a chronic disease or the occurrence
of an adverse outcome from a chronic condition dominates a
patient’s overall risk profile for morbidity and mortality. In
other words, after a patient has acquired a serious chronic dis-
ease, adverse manifestations of that disease often become the
patient’s greatest risk of future morbidity and mortality.
Myocardial infarction, kidney failure, vision loss, and loss of a
limb become the principal threats to the overall health of
someone with diabetes. Therefore, in people with established
or advanced chronic disease, tertiary prevention—preventing
further complications of the disease—becomes a clinical
priority.

Tertiary prevention is generally accomplished by optimal
treatment, including control of risk factors, of the chronic dis-
ease in question. Chronic disease management models such as
that described by Wagner have been developed for optimal
tertiary prevention (10). The Wagner Chronic Care model is
built on creating a productive interaction between what is
described as an informed activated patient and a prepared
proactive practice team. Several features of the model foster
this type of productive interaction. Self-management support
extensively involves the patient in actively managing his or her
own illness, including participation in learning about the ill-
ness, care planning, goal setting, and monitoring of the target
condition. A team-oriented delivery system design, in which all
personnel taking part in care of the patient have well-defined
roles, includes planned proactive patient visits, care coordina-
tion, and regular follow-up. Decision support is another critical
feature, with point-of-care guidelines and prompts to assist
providers in practicing evidence-based care. This proactive,
team-care model is also supported by clinical information sys-
tems capable of establishing patient registries to facilitate stan-
dardization of care processes and efficient measurement of
outcomes.

Successful chronic disease management programs use
case managers for coordination of all care associated with the
target condition. Patients are proactively and periodically
assessed for unmet needs, both medical and non-medical, and
the care manager is usually responsible for arranging services
for addressing those unmet needs. Group visits of patients
with the same target condition have been shown to be success-
ful for improving outcomes (11). During these sessions,
patients participate in educational activities designed to pro-
mote better self-care of their illness.

Chronic disease management models have demonstrated
better health outcomes, including fewer readmissions to the

hospital for the target condition and improved patient satisfac-
tion at the same or less overall cost than standard care. Target
conditions for which chronic disease management models
have achieved these outcomes include heart failure (12),
dementia (13), chronic obstructive pulmonary disease (14), and
depression (15).

Prevention of Geriatric Syndromes

People who have transitioned into the frail functional state as
outlined in Table 7.1 often present with geriatric syndromes.
Frailry generally refers to a state of diminished physiologic
reserve rendering the patient more likely to decompensate
from minor stressors, to suffer from geriatric syndromes, and
to be more vulnerable to disability. However, the term frailty
has varying definitions in research and clinical care. A tradi-
tional and less specific definition refers to frailty as the result
of unrelated chronic disease conditions acquired by an indi-
vidual, who then crosses a functional tipping point into dis-
ability. More recently, frailty has been described as a specific
syndrome (sometimes referred to as the frailty syndrome) char-
acterized by sarcopenia (muscle wasting), poor exercise toler-
ance, slowed motor performance, decreased physical activity,
and undernutrition (16). At the organ system level, the frailty
syndrome is characterized by age-associated disregulation of
physiologic systems that help to maintain homeostasis, such as
pathologic inflammation, impaired immune function, and
hormonal imbalances.

Whatever the cause of frailty, patients in this functional
state will often develop and present with geriatric syndromes
that pose serious risk of further functional decline and death.
As such, a strategy of preventing these syndromes or their
sequelae is warranted in frail older adults. Table 7.4 outlines
suggested preventive services related to geriatric syndromes.
The etiology of these syndromes is not confined to a single
organ system or pathophysiologic process, but rather to mul-
tiple causes arising from both medical and non-medical con-
ditions and stressors. Preventive efforts for geriatric syn-
dromes can be primary, as in counseling older adults about
accident prevention in the home; secondary, as in screening
older adults for gait disorders; or tertiary, as in enrolling a
patient with an injurious fall in a comprehensive falls pre-
vention program.

Prevention of latrogenic lllness

The age-associated disregulation of homeostatic processes
described in the previous section render the older adult more
vulnerable to adverse affects related to medical care itself. In
general, the older a person becomes, the more he or she is
likely to experience an adverse affect associated with medical
care. latrogenic illness becomes particularly prominent in
older adults who have multiple chronic illnesses or have
become frail. These older adults not only possess the physio-
logic predisposition to decompensate under the stress of med-
ical care, but also invariably require more complex care
involving greater numbers of providers across different care
settings, leading to further problems arising from uncoordi-
nated care. Frequently the treatment prescribed by one
provider for a single problem makes another problem worse.
It is essential for the family physician to recognize instances in
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TABLE 7.4 Geriatric Syndrome Preventive
Services

Preventive Assessment
Instruments/Methods

Mini-Cog (27), Mini-mental
status exam (28), Confusion
Assessment Method (29)

Falls Screening: inquiry about
falls in the previous year; in
those who have fallen: falls
prevention program (30)

Syndrome

Confusion/cognitive
decline

Activities of daily living and
instrumental activities of

daily living

Functional decline

Gait and balance
disorders

Semitandem stand, Get-Up-
And-Go test (31)

Inquiry if patient has lost
urine >5 times/previous year

Incontinence

Sarcopenia/weight Measurement of height and
loss weight, calculation of BMI

Social withdrawal Depression screening
instrument (PHQ-2) (32),
(PHQ-9) (33), Geriatric
Depression Scale (34); inquiry
about possible mistreatment
such as the screening question,
“Is there any difficult behavior
in your family you would like
to tell me about?”; caregiver
burden assessment

which treatments directed by multiple consultants clash, and
to appropriately reconcile these treatments to minimize iatro-
genic illness.

There are several well-recognized risk factors for iatro-
genic problems. Perhaps foremost is hospitalization, which is
associated with numerous risks such as nosocomial infection,
complications from hospital procedures, and adverse drug
affects. Adverse drug affects are also quite common in the out-
patient setting and have been associated with the following
clinical features: older age, six or more chronic diagnoses,
reduced creatinine clearance, having multiple prescribers for
an individual patient, and taking nine or more total medica-
tions (17). Another well-described risk factor is transitioning
care from one setting to another, most commonly on discharge
from the acute hospital to another care facility or to home.
Transitions are often marred by a lack of communication
between providers at each end of the transition, resulting in
errors of overuse, underuse, and inappropriate use of medica-
tions and treatments.

Several interventions have been shown to minimize or
prevent iatrogenic problems. Acute care for the elderly units
are modified hospital wards that are specifically designed for

older inpatients (18). Architectural modifications include
grab bars for safer mobility, indirect lighting for better
vision, raised toilet seats for improved transfers, clocks and
calendars with large font for better orientation, and low
beds for preventing injurious falls. Acute care for the eld-
erly wards are staffed by nursing and social work personnel
that have been specially trained in geriatrics and use proto-
cols for independent self-care, optimal skin integrity, proper
nutrition, and facilitation of a smooth discharge from the
hospital.

Pharmacy consultation provides regular review of med-
ications to minimize adverse drug events on acute care for the
elderly units. Pharmacist consultation, targeted at complicated
hospitalized older adults and outpatients who are at high risk
for functional decline, has been demonstrated to minimize
adverse drug affects in both inpatient and outpatient settings
(19). Geriatric Evaluation and Management, when properly
targeted to frail older inpatients or outpatients with multidis-
ciplinary needs, has been effective at reducing iatrogenic prob-
lems such as adverse drug events or readmission to the hospi-
tal for relapses of chronic illnesses (20). Problems with care
transitions can be ameliorated by timely transfer of informa-
tion between sites, education and preparation of the family
and patient about the transition, a plan for self-management
by the patient after the transfer, and a way for the patient
and/or caregiver to be empowered to assert preferences for
care (21). Systems for ensuring that these provisions are car-
ried out can be accomplished through rigorous and proactive
discharge planning, enhanced care coordination, and the use
of “transitions coaches” who help guide patients through a
transition of care (22).

One other type of iatrogenic problem bears mention: end-
of-life care that does not match a patient’s preferences.
Advance directives, which should include designation of a
proxy for health care decision-making, can help to avoid mis-
matches in patient preferences and the actual care that is ren-
dered (SOR = C). Completion of a Physician Orders for Life-
Sustaining Treatment form, endorsed by some states and
being developed in many others, can potentially enhance
patient-centered care at the end of life (23).

MATCHING PREVENTIVE STRATEGIES TO
PATIENTS” HEALTH AND FUNCTIONAL STATUS

Table 7.5 summarizes preventive service recommendations
for older adults using the RISE (Risk factor identification,
Immunizations [and Chemoprophylaxis], Screening, and
Education) classification scheme. These services correspond
to the categories of prevention outlined in the previous
section—those of primary, secondary, and tertiary disease
prevention along with prevention of geriatrics syndromes
and iatrogenic problems. In some instances, a preventive
service may represent more than one of these categories. For
example, detection and treatment of hypertension to prevent
cardiovascular illness may represent primary (in people with
no vascular disease), secondary (in people with asymptomatic
vascular disease), or tertiary prevention (in those who have
prior myocardial infarction or stroke). Table 7.6 lists preventive
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TABLE 7.5 Preventive Recommendations for Older Adults

Condition to be

Strength of

Preventive Service Detected/Prevented | Frequency Recommendation*
Risk Factor Identification (R)

Blood pressure screening | Hypertension Yearly A

Blood glucose Diabetes mellitus Every 3 years in patients with blood B

pressure >135/80

Blood lipids Dyslipidemia Every 5 years if low risk; more often in C for low-risk people,
those with cardiac risk factors or history | A for high-risk people
of CAD, stroke, or PAD; Uncertain age
to discontinue

Bone mineral density Osteopenia At least once after age 65 in women A

(DEXA scan)

Delirium risk assessment | Delirium On admission to hospital B

Fall risk assessment Injurious falls Yearly C

Height/weight Malnutrition Yearly B

Immunizations and Chemoprophylaxis (I)

Herpes zoster vaccine Zoster Once after age 60 A

Influenza vaccine Influenza Yearly A

Pneumococcal vaccine Pneumococcal Once after age 65; consider repeating A

pneumonia after 7 years

Tetanus vaccine Tetany Every 10 years B

Aspirin therapy Cardiovascular Up to age 80 when benefit is assessed to A

events outweigh risk; uncertain for age >80

Calcium and vitamin D Falls, osteoporotic Assess at initial visit and at least yearly A

supplementation fractures
Screening (S)

Abdominal aortic AAA Once between age 65-75 in men who A

ultrasound have ever smoked

Alcohol misuse Alcoholism Perform initially and consider periodic A
rescreening

Fecal occult blood Colon cancer Age 50-75: FOBT yearly; colonoscopy A

testing (FOBT) every 10 years. Stop after age 75
and/or colonoscopy

Delirium screening Inpatient On the second postoperative day C

instrument complications

Depression screening Depression Yearly B

instrument

Elder mistreatment Mistreatment At least once, particularly in frail elderly ©

Screening

Falls screening Injurious falls Yearly B

Gait and balance Gait disorders; Yearly B

assessment injurious falls

Hearing assessment Hearing loss Yearly B

Mammography Breast cancer Every 1-2 years in women 50-74; consider | A (age 50-74);
continuing screening if life expectancy is C otherwise
>S5 years

Pap smear Cervical cancer Every 3 years in women with a cervixup | B

to age 65; can be stopped in most women
after age 65 if previous 3 are negative
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TABLE 7.5 (Continved)
Condition to be Strength of
Preventive Service Detected/Prevented | Frequency Recommendation*
Thyrotropin (TSH) Hypothyroidism Every 2-5 years C
Urinary incontinence Urinary incontinence | Every 2 years B
screening instrument
Vision assessment Visual impairment Yearly after age 50 B
including Glaucoma
assessment
Education (E)
Advance directive Iatrogenic problems | At initial visit and updated periodically, B
completion at the end of life especially with change in condition
or function
Accident prevention Falls, burns, motor At least once; periodic reassessment C
counseling vehicle accidents after significant change in functional
status
Exercise counseling Falls, frailty, Yearly B
cardiovascular
events

*A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, discase-oriented

evidence, usual practice, expert opinion, or case series.

For information about the Strength of Recommendation Taxonomy evidence rating system, see A#tp://www.aafp.orglafpsort.xml.

services that have been shown to create harm without signif-
icant added benefit and are thus not recommended. Table
7.7 summarizes the relative importance of the main preven-
tive services in each of the four categories of older adults
already defined. A rational approach to prevention in chron-
ically ill and older adults involves prioritizing the services in
Table 7.5 according to the patients’ health and functional
status described in Table 7.1, and is discussed in the follow-
ing sections.

Healthy Older Adults

Healthy older adults have a relatively long life expectancy
(e.g., on average 20 years for women and 17 years for men at
age 65) and they receive many of the same preventive services
applicable to younger adult populations (see Chapter 6). The
most applicable preventive services for these patients center on
primary and secondary disease prevention.

Any health promotive activities designed to stave off the
development of chronic illness and frailty are also prioritized
in healthy older adults. Long-term observational studies show
that frailty can be primarily prevented through regular physi-
cal activity and proper nutrition (24). Young and middle-aged
adults who regularly exercise (i.e., acrobic, weight training,
and balance-related activities) are less likely to become frail
when they are old. Similarly, diets that include low saturated
fats, low sodium, adequate calcium and vitamin D, high fiber,
and moderate alcohol intake are also associated with robust
health in older adults. Even among older adults who lack a
life-long pattern of exercise and good dietary habits, adoption
of these behaviors is associated with less functional decline.

TABLE 7.6 Screening Tests Not Recommended
By the USPSTF in Asymptomatic

Older Adults*
Screening Tests Not
Condition Recommended
Bacteriuria Urinalysis, urine culture

Bladder cancer

Urinalysis for hematuria,
bladder tumor antigen
measurement, NMP22
urinary enzyme immunoassay,
urine cytology

Coronary artery
disease in low risk
patients

Electrocardiogram, exercise
treadmill test, electron beam
computed tomography

Colon cancer in

people >75 years old

Fecal occult blood testing,
colonoscopy

Chronic obstructive
pulmonary disease

Spirometry

Ovarian cancer

Transvaginal ultrasonography,
CA 125 measurement

Pancreatic cancer

Ultrasonography

Prostate cancer in
men >74 years old

Prostate-specific antigen
measurement, digital rectal
exam

*Strength of Recommendation = D.
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TABLE 7.7 Prevention Priorities

Health Status Population Segments
Target Condition
for Prevention Healthy Chronically 1lI Frail Dying
Primary and secondary ++ + T =
disease prevention
Tertiary prevention of + ++ AFar =
chronic disease
Geriatric syndromes - + ++ 4F
Iatrogenic illness = aF Sahis AFaF
++ = high priority; + = moderate priority; — = low priority or inappropriate.

Chronically Il Adults

People with serious chronic diseases are likely to have com-
plications related to those diseases. Although someone with
osteoporosis and diabetes could still die of an unrelated can-
cer, it is more likely that she will become disabled or die from
a hip fracture or a complication of diabetes. For chronically
ill older adults, tertiary prevention becomes a higher clinical
priority.

As chronic illnesses accumulate and worsen over time,
the greater the likelihood that the chronically ill older adult
will become frail and develop geriatric syndromes; thus,
screening for these syndromes (see Table 7.4) becomes
important in this population. Multiple chronic illnesses also
result in higher numbers of care providers, more prescrip-
tion medications, and periodic hospitalizations, prompting
attention to possible increased threat of iatrogenic problems
and their prevention.

Frail Older Adults

The clinician should be able to recognize when an older
adult is transitioning from a healthy or chronically ill state

TABLE 7.8 Care Models for Frail Older Adults

into a frail one. Signs of frailty can be identified through
clinical vigilance or regular screening of adults for conditions
such as decreasing body mass index, worsening exercise tol-
erance, bradykinesia (for both fine and gross motor activity),
and especially immobility. Once identified as being frail,
efforts focus more on prevention of geriatric syndromes (see
Table 7.4) and i1atrogenic illness, with primary and secondary
prevention becoming deemphasized. The risks and benefits
of aggressively managing individual chronic diseases need to
be scrutinized and appropriate treatment goals for tertiary
prevention established. For example, in a frail older woman
with atrial fibrillation who is also at high risk of falls and hip
fracture, one might highly prioritize aggressive treatment of
osteoporosis while foregoing or relaxing treatment interna-
tional normalized ratio (INR) goals for anticoagulation.

Several newer care model interventions have been
demonstrated to prevent further functional decline and poor
outcomes in frail older adults that are often cost-neutral or
cost-saving compared with usual care (25). A small sample of
these models is described in Table 7.8. A common feature of
these effective models is comprehensive, physician-directed
primary care with care coordination provided by co-located
nurse-physician teams, supplemented by:

Strength of

Model Name

Description

Features

Outcomes

Recommendation*

Program of All-
Inclusive Care for
the Elderly
(PACE) (35)

Combines funding
from acute and
long-term insur-
ance sources
(Medicare and
Medicaid) for
nursing home
eligible patients

Extensive use of adult day care,
through which all care is primarily
coordinated; primary medical care
provided by a geriatrician-led
interdisciplinary team; regular
assessment of clients’ medical,
functional, cognitive, and social
needs; and use of a single hospital
and nursing home for acute and
long-term care if necessary

Cost neutral or cost
saving, improved
quality in process
of care measures,
and increased
patient satisfaction
when compared
to non-PACE
controls (36)

B
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TABLE 7.8 (Confinued)
Strength of
Model Name Description Features Outcomes Recommendation*
Social Health Bundled acute Annual screening of all program Lower hospitaliza- B
Maintenance and long-term members to identify those at high- tion among
Organization sources of pay- est risk of adverse outcomes, use of patients at highest
(SHMO) ment, designed case managers to assess and coor- risk of adverse out-
for all older dinate care for those at highest comes (37)
adults risk, extended home and commu-
nity-based services, and linkage to
providers with expertise in geri-
atrics, while having the patient
retain his or her own primary care
practitioner
Geriatric Evaluation | Proactive interdis- | Teams usually consist of geriatri- Improvement in A
and Management ciplinary team cians, nurses, and social workers as functional out-
(GEM) approach to the a core team, with the addition of comes, decreased
care of frail eld- physical therapists, occupational nursing home use,
ers in both inpa- therapists, pharmacists, dieticians, increased satisfac-
tient and outpa- and other health care personnel in tion, and increased
tient settings some programs; GEM teams recognition and
assume primary care of patient for management of pre-
extended period or permanently viously undetected
conditions; mostly a
cost neutral inter-
vention compared
with usual care (20,
38, 39)
Geriatric Resources Proactive care Home-based care management by a | Improved process of A
for Assessment management specially trained nurse practitioner care quality meas-
in Care of Elders focused on low- and social worker who assess ures and decreased
(GRACE) income older patients, coordinate care, and serve acute care hospital-
adults as a liaison between geriatrics ization among
practitioners acting as consultants study subjects who
and the patients’ primary care were at highest risk
physicians of future adverse
events (40, 41)
Guided care Nurse-directed Specially trained nurse works with Less use of expen- B

enhancement of
primary care

two to five primary care physicians
to enhance care of older adults
through improved disease man-
agement, self-management, case
management, lifestyle modifica-
tion, transitional care, caregiver
education and support, and GEM

sive services and

cost savings (42, 43)

*A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented evi-
dence, usual practice, expert opinion, or case series.
For information about the Strength of Recommendation Taxonomy evidence rating system, see Aztp://www.aafp.orglafpsort.xml.

Periodic preventive home visits by nurses

Medication counseling by pharmacists
Ambulatory rehabilitative services

Coordination and coaching at the time of transitions

between sites of care

Intensive care management for people with one predomi-

nant chronic condition

Community-based training in self-management and infor-

mal caregiving

One might note that this list corresponds closely to the charac-
teristics of a successful primary care medical home (26).

Dying Adults

The paramount priority in the care of the dying is to alleviate

suffering while respecting the patient’s preferences for care.

Clinical priorities should focus on high quality end-of-life care

vention becoming irrelevant.

(see Chapter 24) and on iatrogenic illness prevention, with pre-
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e Older adults are medically heterogeneous and thus have

e In chronically ill older adults, tertiary prevention of seque-
lae of their most prominent chronic conditions should be
prioritized.

e Frail older adults often develop geriatric syndromes such as

varying preventive needs based on their health and func-
tional status.

Remaining life expectancy and active life expectancy must
be factored into decision making about preventive activi-
ties, because there is often a time lag between the preven-
tive activity and when its health benefit becomes realized.
In healthy older adults, primary and secondary disease pre-
vention should be prioritized. The US Preventive Service
Task Force recommendations are an evidence-based guide
to these activities.

falls, incontinence, immobility, and confusion. Preventive
activities for these patients should focus on preventing geri-
atric syndromes, manifestations of chronic illness leading to
disability, and iatrogenic illnesses.

In terminally ill older adults, prevention should focus on
minimizing iatrogenic illness particularly that brought on
when patients’ preferences for end-of-life care are not

followed.
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CHAPTE

Approach to Common Problems

Philip D. Sloane and Mark H. Ebell

: . _
CLINICAL OBJECTIVES -

1. List the most common symptoms and diagnoses seen in
family medicine.

2. Describe common decision-making approaches used
by family physicians and give an example of when
each is appropriate.

3. Apply the threshold model of decision-making to a
common problem such as sore throat or deep vein
thrombosis.

4. Explain how a family physician should approach the
following issues: dealing with clinical uncertainty,
identifying hidden agendas, and deciding how far to
pursue rare diagnoses.

The “bread and butter” of family medicine is the outpatient
management of medical problems. These problems come in all
shapes, sizes, and presentations. Not surprisingly, different
problems are approached quite differently. Basic principles dis-
cussed earlier in this book, such as understanding the patient in
the context of their family and community, and considering
whether they are up to date with health care maintenance, are
incorporated to varying extents into all patient visits.

The remaining chapters of this book discuss the most
common problems seen in family medicine. This chapter pro-
vides a brief overview of these problems and a general
approach to their management. We will begin by discussing
what we mean by common problems.

THE PROCESS OF PRIMARY CARE

Every patient who comes into a physician’s office does so for a
purpose. We usually refer to this purpose as the reason for visit
(or chief complaint) Table 8.1 lists the most common reasons
patients visit family physicians, according to the National
Ambulatory Medical Care Survey (1). As you review Table 8.1,
note the following.

* Family medicine is broad and complex, and involves knowl-
edge of a wide array of different problems. In contrast,
physicians in many medical or surgical specialties spend the
majority of their time regularly treating only a handful of
diseases.

e Preventive care is a key element of office practice; however,
the majority of patients want help with specific medical
problems.

e Many of the common reasons for visiting a family physician
are symptoms (noted in boldface in Table 8.1). Symptoms
can be thought of as mysteries that need to be solved before
the family physician can come up with a treatment plan.

e Another common reason for visiting is chronic illness. For
these patients, the challenge is not making a diagnosis but
rather effective management over time.
Types of visits that have increased between 1993 and 2007
include preventive visits, chronic illnesses such as diabetes
and arthritis, and return visits for management of medica-
tions and review of test results. These trends reflect the
increasing emphasis in family medicine on prevention and
chronic disease management over the past two decades.

Note that no psychological conditions are listed among the 20
most common reasons for visiting, although as many as half of
family physician visits involve issues such as stress, adjustment
problems, depression, and anxiety. The explanation for this
apparent contradiction is that the stated reason for a visit is often
not the patient’s actual reason for coming to see their family
physician. Often, people who are in psychological distress either
consciously or unconsciously use symptoms as their “admission
ticket” to a medical office. At other times, the patient’s psycho-
logical distress is interwoven with medical and often social issues.
Thus, the family physician must not only address the patient’s
presenting complaint, but also be vigilant for less obvious issues
that may constitute the patient’s underlying reason for coming.

The broad training of family physicians allows multiple
problems to be addressed during a single visit. In fact, a study
that directly observed a large group of family physicians found
that they addressed an average of 2.8 problems during each
visit and took an average of eight clinical actions (i.e., one
action is “ordering a test” or “prescribing a drug”) (2). Juggling
diverse problems and making good decisions during a 15- to
20-minute visit is part of the challenge of being a good family
physician.

For patients who present with symptoms, the physician’s
first task is to arrive at a diagnosis. After the diagnosis is estab-
lished, a management plan can be developed. Thus, the process
that occurs in the examining room could be diagrammed

like this:

Symptom -3 Clinical diagnosis - Diagnostic
testing (optional) -» Management

Often, the family physician’s initial diagnosis is provi-
sional, and the management plan is designed to both treat the
symptoms and confirm the diagnosis. Providing an estimate of
prognosis (i.e., what the patient should expect in the coming
days or weeks) is also an important of the care process.
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TABLE 8.1 Primary Reason for Visit Making Up at Least 1% of a Typical Family Physician’s
Practice in Either 1993 or 2007*
1993 2007
N = 120,723,258 visits N = 214,675,650 visits

Reason for Visit % of Visits Rank % of Visits Rank
General medical examination 4.0 2 9.2 1
Cough 5.6 1 4.5 2
To review test results’ 1.7 16 4.3 3
Progress visit, reason not otherwise specified (NOS) 1.2 21 4.2 4
Medication, other and unspecified kinds 1.1 22 4.0 5
Back and low back pain, ache, soreness, discomfort’ 3.0 4 3.7 6
Hypertension 2.6 8 3.0 7
Throat soreness 3.2 3 2.6 8
Diabetes mellitus 1.0 23 2.0 9
Abdominal or stomach pain, cramps, spasms, NOS' 2.0 11 1.5 10
Earache, pain 23 9 1.5 11
Headache, pain in head 1.6 18 1.4 12
Blood pressure test 2.8 5 1.4 13
Physical examination required for employment or school’ 1.9 12 1.4 14
Skin rash 1.6 17 1.4 15
Nasal congestion 1.8 14 1.2 16
Knee pain, ache, soreness, discomfort 0.6 39 1.2 17
Medical counseling, NOS 0.5 47 1.1 18
Fever 1.9 13 1.1 19
Prophylactic inoculations 0.8 25 1.0 20
Head cold, upper respiratory infection 2.7 6 1.0 21
Well baby examination 2.6 7 0.8 29
Prenatal examination, routine 2.2 10 0.7 33
Pap smear 1.7 15 0.7 35
Vertigo, dizziness 1.2 19 0.8 26
Chest pain 1.2 20 0.9 24

Data source: National Ambulatory Medical Care Survey (NAMCS), 1993, 2007: http://www.cde.gov/nchs/ahcd.htm; totals are estimated from a national prob-
ability sample.

*Symptoms are noted in boldface type.

“Combines multiple categories used in the NAMCS survey.

Table 8.2 lists the most common diagnoses coded by fam-

ily physicians in 2007.

e The most common diagnoses are chronic diseases (e.g.,
hypertension, diabetes, chronic sinusitis, asthma) and acute
respiratory problems (e.g., upper respiratory infections,
bronchitis, pharyngitis).

e Several of the common diagnoses are outside of the tradi-
tional realm of internal medicine—for example, well-child
care, strains/sprains, depression, and contact dermatitis.
These exemplify why family medicine training extends into
a variety of specialty fields.

Clinical Decision Making

Medical students often feel quite confused as they begin to
observe a busy private medical practice. Many patients have
problems that seem to defy classification, and the causes of ill-
ness are often multifactorial. Patient management proceeds
often at an unfamiliarly fast pace, often without detailed his-
tories or comprehensive examinations. The physician seems to
be cutting corners much of the time. Decisions are made that
often have a social rather than a medical context. Yet outcomes
of care are mostly good and the patients seem satisfied. Why
and how is this done?
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TABLE 8.2 The 30 Most Common Diagnoses Recorded for Family Physician

Visits in 2007*

Diagnosis ICD9* % of Visits
1. Essential hypertension 401.9 7.6
2. Diabetes mellitus, type II, without complications 250.0 3.9
3. Acute upper respiratory infection 465.9 33
4. Routine infant or child health check V20.2 3.0
5. Routine general medical examination at a health care facility V70.0 2.8
6. Chronic sinusitis 473.9 2.0
7. Hyperlipidemia 2724 1.6
8. Depressive disorder 311 1.5
9. Bronchitis, not specified as acute or chronic 490 1.4

10. Acute pharyngitis 462 1.4

11. Urinary tract infection 599.0 1.3

12. Otitis media 382.9 1.1

13. Low back pain 724.2 1.1

14. Asthma 493.9 1.1

15. Other specified aftercare V58.8 1.1

16. Routine gynecologic examination V7231 1.1

17. Sprains and strains of shoulder and upper arm 840.9 0.9

18. Osteoarthritis 715.9 0.9

19. Contact dermatitis and other eczema unspecified cause 692.9 0.9

20. Chronic obstructive pulmonary disease 496 0.8

21. Obesity 278.00 0.8

22. Allergic rhinitis 477.9 0.8

23. Anxiety 300.00 0.8

24. Other specified counseling V65.49 0.8

25. Backache, unspecified 724.5 0.7

26. Supervision of other normal pregnancy V22.1 0.7

27. Depressive symptoms 300.4 0.6

28. Encounter for therapeutic drug monitoring V58.83 0.6

29. Hypothyroidism 244.9 0.6

30. Abdominal pain 789.00 0.6

*Primary diagnosis only; many patients had additional, secondary diagnoses. Total estimated number of visits = 214,675,650
visits. Data source: National Ambulatory Medical Care Survey (NAMCS), 2007: hztp://www.cde.gov/nchs/ahcd.htm; totals are

estimated from a national probability sample.
fInternational Classification of Discases, Ninth Edition.

The answer is, partly, because the physician is experi-
enced and well-trained and often knows his or her patients
well. However, just as important is that decision making in
primary care differs in certain respects from what students are
taught in hospital settings. Traditional medical education,
which focuses on mechanisms of disease, teaches that symp-
toms result from disease and that treatment of the disease
heals the symptoms. In primary care, this concept is often
reversed. Symptoms are often quite likely to get better on their

own so that making a specific diagnosis may be neither neces-
sary nor beneficial to the patient. Thus, the clinical reasoning
and decision-making styles learned in traditional inpatient
care often are not appropriate in the outpatient primary care
setting.

Decision making develops from three main activities:
gathering information (the history, physical examination
findings, and test results), analyzing the information (the
reasoning process), and making judgments about the data. It is
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enriched by previous knowledge of the patient and the
patient’s environment—the context of the decision.
Throughout the process, the family physician directs the
encounter to efficiently obtain specific information. The result
is a working diagnosis and management strategy. This is com-
municated to the patient, and the decision is confirmed or
rethought, with the patient generally being a partner in man-
agement decisions.

This flow of information is shown in Figure 8.1.
Considerable time and effort goes into managing this flow of
information, and family physicians are increasingly using
sophisticated electronic health records (EHRs) and clinical
decision support tools to assist them with this process.

Primary care physicians use four distinct clinical reason-
ing styles to develop working diagnoses: hypothesis generation
and testing, pattern recognition, algorithmic reasoning, and
exhaustive methods. Each has its place in primary care.
Furthermore, they are not mutually exclusive; a particular
patient encounter may involve more than one of the styles.
The four methods are briefly discussed in the following
section.

HYPOTHESIS GENERATION AND TESTING

Hypothesis generation and testing is commonly used in pri-
mary care. The physician begins generating diagnostic
hypotheses within seconds of reviewing the rooming note and
scanning the record, even before meeting the patient. The ini-
tial hypothesis is often quite general, such as “this child may
have something serious.” The physician directs the interview
to obtain information that will test and refine this hypothesis
(in the case of a sick child, asking about fever, vomiting, fluid
intake, activity, etc.). While testing and refining hypotheses,
the physician remains open to information that would suggest

Communicate diagnostic test

with patients

other hypotheses, because the biggest danger in using this
diagnostic method is making too hasty a decision and missing
or ignoring key information. In a typical clinical encounter,
expert clinicians generate a short list of likely diagnoses within
30 seconds and correct hypotheses within 6 minutes. This is an
efficient and low-cost reasoning process, widely applied in
office practice. Examples of problems effectively addressed
with this reasoning style are abdominal pain, chest pain, and
dizziness.

PATTERN RECOGNITION

In pattern recognition, the physician rapidly arrives at a diag-
nosis (or a very limited differential diagnosis) because the clin-
ical picture looks like something he or she has seen before. The
pattern itself could be any combination of data from the his-
tory and examination. This method is quick, efficient, and
inexpensive, but it requires considerable clinical experience to
be successful. It is used extensively by office-based clinicians,
but one drawback is that some diagnostic evaluations may be
closed prematurely, missing important problems or cues.
Conditions that are often diagnosed using this method include
those whose diagnosis relies largely on physical findings, such
as rashes, arthritis, or bursitis, and common diseases with dis-
tinctive clinical patterns, such as otitis media, depression, and
cystitis.

ALGORITHMIC REASONING

Algorithmic reasoning involves following a consistent, logical
method that does not vary from patient to patient. The physi-
cian’s decision-making process can be diagrammed as a flow-
chart with branching decision points, in which objective data
from the history, examination, or laboratory allow the physi-
cian to choose one pathway or another. This method is most
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useful when the data required are relatively discrete (i.e.,
black-and-white choices), the diagnostic possibilities are few,
and the data required are modest. Because so many primary
care problems are vague or have many diagnostic possibilities,
algorithmic decision making is used for a minority of visits.
Problems often approached algorithmically include anemia,
hyperlipidemia, vaginal discharge, and dysuria. Practice
guidelines often use algorithms, and the best ones are flexible
enough to allow for the possibility of missing or inaccurate
data.

EXHAUSTIVE METHODS

Exhaustive methods involve gathering comprehensive history
and physical examination data and pursuing intensive
laboratory testing to cover all possibilities. The data are then
sifted for abnormal findings. This reasoning style was the model
traditionally taught in medical schools for inpatient care.
However, it is too inefficient, time-consuming, and expensive
for management of most problems seen in the office. More
importantly, this method may be hazardous for patients because
it poses real risks of laboratory errors and adverse effects of inva-
sive tests such as radiation exposure. Therefore, this method is
reserved for unusual and complex medical problems, such as an
elderly patient with a persistent fever of unknown origin, or a
patient with chronic fatigue.

Pitfalls in the Diagnostic Process

In making a diagnosis, the language we use moves from the
words of the patient to those of the doctor. This reflects the
significant responsibility that rests with the physician—to
interpret the patient’s problem in medical terms. The diagnos-
tic label we supply will help us communicate with other health
professionals and plan treatment. It also helps the patient
understand his or her problems in the broader context of
health care and health information. Not surprisingly, how-
ever, many patients are less interested in diagnosis than they
are in the prognosis and the treatment plan.

Among the many pitfalls to accurate diagnosis are prema-
ture closure, hidden agendas, zebras, “I got burned once”
(IGBOs), and the rare disease rule. Each of these is discussed
briefly below; your goal as a clinician is to be aware of them
and to keep them from steering you off course as you evaluate
patients in the office.

PREMATURE CLOSURE

Premature closure occurs when the physician settles on a diag-
nosis before all of the information is in or sticks with a diagno-
sis despite compelling information to the contrary. In studies
of diagnostic reasoning, this was the most common reason for
misdiagnosis (3). It is related to our general tendency as
human beings to ignore nonconfirmatory data—for example,
the man who complains about a “typical woman driver” but
ignores all of the excellent women drivers that he encounters
every day as he drives around town (not to mention some dan-
gerous male drivers!) Because primary care always involves a
certain element of uncertainty—even as the patient walks out
the door—the important thing is to remain receptive to unex-
pected information and be willing to alter or amend your
diagnosis. This is particularly true when initial tests or the
response to empiric therapy do not support the diagnosis—
always be prepared to question your original diagnosis.

HIDDEN AGENDA

Hidden agendas exist when the actual reason for coming to
the doctor is not initially stated. This is very common, partic-
ularly when a psychosocial concern underlies the patient’s
complaint. For example, why does one patient with a “com-
mon cold” schedule an appointment when another does not?
Usually, there is a hidden agenda. Perhaps the patient is con-
cerned that it might develop into pneumonia, because this
happened in the past. Or perhaps it is because he is a smoker
and wants reassurance that he does not have cancer or because
she will be going to an important job interview in a few days
and believes that an antibiotic will help her get better quicker.
Or perhaps his son was killed in an auto accident 1 year ago,
and he is feeling depressed and wants to talk.

Thus, it is the family physician’s job to discover the
underlying issues behind the visit so the patient can receive the
treatment, education, or reassurance that he or she needs.
Useful strategies include asking the patient “Is there any rea-
son you are especially concerned about this symptom?” and
asking early in the interview: “Is there anything else you want
to discuss today?” It is better to identify hidden agendas early
in the visit than to discover the true reason as you leave the
room when your hand is on the doorknob.

LEBRAS

“Think horses, not zebras” is familiar advice. In practical
terms, this means that you should first consider the discases
that are most common in a given clinical situation. Within the
United States, certain diseases, although rare in many areas,
are relatively common in others. Examples include Rocky
Mountain spotted fever in North Carolina (fever and
headache); lead poisoning in the inner cities (exhaustion, mus-
cle cramps); and Lyme disease in New England (fever, rash,
arthritis). You must, therefore, be aware of the incidence and
prevalence of illness in your community when making diag-
nostic and treatment decisions. Remembering the frequency
of a disease is also important when interpreting diagnostic
tests, since the diagnostic accuracy of a test relates to the preva-
lence of the condition being sought: a positive test result for a
rare disease is likely to represent a false positive, while a posi-
tive test for a common disease is probably a true positive. For
further information on test interpretation, see Chapter 2.

IGBO

“I got burned once” is a kind of personal zebra. It occurs when
a physician’s practice style is too heavily influenced by an
unusual, often recent, patient outcome. Although we all need
to learn from experience, IGBOs can steer the unwary physi-
cian into inappropriate tests, referrals, or therapies. For
example, the physician who misses a pulmonary embolism
may subsequently order too many helical computed tomogra-
phy scans on future patients. The best antidote to an IGBO is
for physicians to discuss problem cases with colleagues and
process the implications of the experience. Formal groups,
such as morbidity and mortality conferences, are excellent set-
tings for working through an IGBO.

RARE DISEASE RULE

The rare disease rule reminds us that zebras do, in fact, exist.
It states that “if you don’t think of it, you won’t make the
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Figure 8.2 e The starting point is a 20% estimate of the overall
risk of strep throat among patients in your practice presenting with
a complaint of sore throat. Your “no test/test” threshold is 3% (e.g.,
if the probability is less than 3%, you consider that strep is effec-
tively ruled out, remembering that you can never achieve perfect
diagnostic certainty), and the “test/treat” threshold is 50% (e.g., if
probability of strep is greater than 50%, you would initiate
antibiotics) (5).

diagnosis.” It acknowledges that, although common things
occur commonly, rare diagnoses cannot be forgotten. It
reminds you that when the pieces do not fit together, you may
have to do some rethinking or research. Strategies include
leaving the patient’s room to reflect on the case (long hallways
in group practices are great for this!), consulting an electronic
reference or textbook, or presenting a problem case to a col-
league or consultant (in person, by phone, or even online).
Good physicians use these strategies daily.

Diagnostic Tests and Clinical Decision Rules

Although you may think of a diagnostic test as something
done in a laboratory or radiology department, it is useful to
think of tests more broadly. Indeed, the most commonly used
diagnostic tests are the questions we ask and the examination
maneuvers we carry out. In recent years, all of these aspects of
diagnostic testing have been increasingly evaluated for their
accuracy.

As an example from the clinical history, the following sin-
gle question was developed by a family medicine researcher as
a diagnostic test: “When was the last time you had more than
five drinks in 1 day (more than four drinks for women)?” If
the patient responds that they have done so in the past 3
months, this positive response is 86% sensitive and specific for
alcohol dependence (4). In the original study, 77% responding
in the affirmative were problem drinkers compared with 7%
who responded “more than 3 months ago” and 1% who
responded “never.” (See Chapter 2, Information Mastery:
Basing Care on the Best Available Evidence, for more on use
of diagnostic tests.)

Physical examination maneuvers are also diagnostic tests.
Some widely used maneuvers are actually very inaccurate
(e.g., Homan sign for deep vein thrombosis [DVT], epigastric
tenderness for peptic ulcer disease, and Tinel sign for carpal
tunnel syndrome). Conversely, some little-used maneuvers are
actually quite accurate (e.g., square wrist sign for carpal tun-
nel and spider angiomas for serious hepatic disease).

However, individual elements of the history and physical
examination are rarely accurate enough on their own to rule in
or rule out a diagnosis. Instead, it is better to use combinations
of findings. An increasing area of research, much of it by pri-

Adult, score =1 Child, score =4
Pretest = 20%
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Figure 8.3 e Using the validated clinical decision rule for strep
pharyngitis (Chapter 18, Sore Throat), a 50-year-old patient with
sore throat and fever, but no tonsillar findings, no adenopathy, and
with a cough, would get 1 point (1% probability of strep). A 10-
year-old patient with sore throat, fever, adenopathy, no exudates,
and no cough would get 4 points (51% probability of strep). Their
probability of strep, revised after using the clinical decision rule, is
shown above. Note that for these patients the probability of strep
either dropped below the no test/test threshold (adult) or exceeded
the test/treat threshold (child) using the clinical examination

alone (5).

mary care physicians, seeks to identify the best individual pre-
dictors of a disease from the history and physical examination,
combine them into a simple score and then test or “validate”
that score in a separate group of patients. These scores are
often called clinical decision rules or clinical decision guides.
Well-known examples include the Ottawa ankle rules for
determining the need for an x-ray and the Wells score for
DVT.

A clinical decision rule is often used to place the patient in
a low-, intermediate-, or high-risk group. This information
then informs the decision to order (or not order) further diag-
nostic tests, and even the interpretation of their results. It is
useful to think in terms of two thresholds, the “no test/test”
threshold and the “test/treat” threshold. When the probability
of disease goes below the “no test/test” threshold, the physician
has at least provisionally ruled out the diagnosis in question.
When the probability exceeds the “test/treat” threshold, the
physician is comfortable enough with the diagnosis to initiate
treatment (although further confirmatory diagnostic testing
may still be considered). When the probability of a disease lies
between these thresholds, further diagnostic evaluation (i.e.,
questions, examination, or testing) is required.

Although there are formal methods for setting these
thresholds, physicians generally establish them implicitly
based on their values and those of their patient. When tests are
inexpensive and noninvasive, the “no test/test” threshold tends
to move lower; when they are noxious, costly, or dangerous, it
moves higher or may even merge with the “test/treat” thresh-
old (e.g., brain biopsy for Alzheimer disease). Similarly, the
“test/treat” threshold is lower when treatment is benign, cheap
and effective and higher when there are significant dangers to
treatment (e.g., prescribing anticoagulants for DVT). A fully
worked out example of using a validated clinical decision rule
is shown in Figures 8.2 through 8.4. (See Chapter 18, Sore
Throat, for the full clinical decision rule.)

The “no test/test” threshold is also influenced by the
potential seriousness of the differential diagnoses. So, in



CHAPTER 8 ¢ APPROACH TO COMMON PROBLEMS 95

Negative test = 3% Positive test = 71%

Pretest = 17%
No-test/Test Test/Treat
threshold = 3% threshold = 50%
0% | > 100%
Ruled out Order test Initiate treatment

Figure 8.4 o A 20-year-old patient with sore throat, fever,
adenopathy, no exudates, and who is coughing, would receive 2
points and have an intermediate risk of strep. This becomes the
starting point when interpreting the result of a rapid strep test.
Further testing with the rapid strep test moves the probability
above or below the two thresholds (to 71% if positive or 3% if neg-
ative) (5).

patients with atypical chest pain, for example, even though the
pretest probability of significant coronary artery disease may
be low we are more likely to pursue testing to rule out cardiac
disease because this diagnosis is potentially fatal. After we are
satisfied that life-threatening causes are highly unlikely to be
present, our test/treat threshold may be lowered so that we
may prescribe antacids even thought acid reflux may not be a
likely cause of the symptom.

Figure 8.5 provides a general framework for linking clin-
ical decision rules (that use the history and physical exam to
stratify risk) with subsequent diagnostic tests. For example,
DVT can be ruled out on the basis of a low risk on the Wells
score and a normal D-dimer or venous ultrasound. On the
other hand, patients with moderate or high DVT risk based
on the Wells score who have a negative D-dimer or ultrasound
require further testing or close follow-up because they still
have a moderately high “posttest” probability of DV'T, as their
“pretest” probability was so high.

This approach to clinical decision making is widely used
for important conditions such as DVT, heart disease, pul-
monary embolism, and pneumonia. It makes the best possible
use of the physician’s history and physical examination skills
and customizes the diagnostic evaluation to the patient rather
than using a wasteful and potentially inaccurate “one-size-fits-
all” approach.

CHRONIC DISEASE MANAGEMENT

There are two types of patient visits in family medicine in
which the doctor does not have to make a diagnosis during the
encounter. The first—preventive care—is discussed in Part II
of this book. The other is the care of people with chronic con-
ditions for which a diagnosis has already been established
before the office visit. Examples include hypertension, conges-
tive heart failure, asthma, and arthritis. As you can see from
Table 8.2, this type of office visit is very common in family
medicine.

Effective chronic disease management is an important
and growing element of family medicine. It often requires the
patient to make and maintain lifestyle changes, such as dietary
modification, exercise, administration of medication, and self-
monitoring. These lifestyle modifications affect the patient’s

personal and family life; therefore, addressing psychosocial
issues is an important element of chronic disease visits.

In addition to helping the patient make and maintain the
necessary lifestyle changes, chronic disease care involves periodi-
cally assessing the patient’s wellbeing through history-taking,
examination, and selected laboratory tests. These periodic evalu-
ations require considerable skill and organization on the part of
the physician. Often, optimal chronic disease management
involves a team approach in which other professionals, such as
nurses, pharmacists, podiatrists, psychologists, physical therapists,
and other medical specialists (e.g., ophthalmology for patients
with diabetes), regularly participate in patient management.

In chronic disease management visits, the primary care
process can be diagrammed like this:

Established diagnosis = Review of progress since
last visit = Management

The visit involves addressing the patient’s concerns,
reviewing certain subjective and objective indicators of disease
status, and revisiting behavioral goals, especially those agreed
on by the doctor and patient at previous visits (e.g., weight loss,
physical activity).

For patients with one or more chronic diseases, it is
imperative that the medical record be well-organized and that
communication with other health care professionals be clear
and frequent. This is facilitated by use of an EHR, ideally one
that includes evidence-based guideline recommendations and
flowcharts for monitoring chronic diseases. For example,
physicians can be reminded by an EHR if a diabetic patient
has not seen the ophthalmologist in more than a year or is
overdue for a foot exam.

Deciding on a Management Plan

After analyzing the data and developing a working diagnosis,
you often need to make a judgment about whether to order a
test, initiate a treatment, or refer the patient. This decision
should be based on recommendations from evidence-based
guidelines (see Chapter 2, Information Mastery, for more on
choosing a good guideline). Good guidelines provide flexibility
for patients and physicians and recognize that patients may
have different degrees of tolerance for risk and different
financial resources. For example, some patients may choose
not to have their first mammogram until age 50, because the
evidence is much less compelling for its use between the ages
of 40 and 50 years.

Thus, cost, time, convenience for the patient, and potential
adverse effects of testing or therapy may all impact clinical deci-
sions. Finally, and most important, the patient’s personality,
anxieties, and social situation may all influence your clinical
decision. Does the patient have insurance, or will he or she
need to pay out of pocket if you order an expensive test? How
high is the patient’s need for reassurance that he or she is not
seriously ill? How far does he or she trust the doctor (unaided
by laboratory tests) to provide this reassurance?

Knowledge of the patient represents relevant data accu-
mulated from experience. Long-term continuity with an indi-
vidual and family helps the physician learn about their beliefs
regarding illness and health, how they deal with stress, how
they take their medications, and how responsible they are in
managing their own problems. All of these factors enter the
melting pot of clinical decision making.
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Figure 8.5 ¢ A general approach to diagnostic test interpretation that makes use of the history and physical

examination.

Clinical Uncertainty

In primary care practice, uncertainty goes with the territory
(6). The degree of uncertainty faced by primary care clinicians
is greater than that faced by other physicians because of the
larger numbers of undifferentiated problems, the self-limited
nature of many complaints, and the relative lack of research
data about many primary care conditions. As a result, good
communication and follow-up between doctor and patient are
essential. Management of clinical uncertainty is one of the keys
to practicing good primary care.
Diagnostic uncertainty comes from four sources:

e Cognitive uncertainty, which is related to the physician’s
perception or knowledge (or lack thereof) of the clinical
problem

e Accuracy of the test—many commonly used tests only have
modest predictive value, especially when the disease is rare

e Emotional state (anxiety, usually) of the physician

e Variability of the patient’s response to communication and
therapy

In resolving uncertainty, time is a very powerful diagnostic
tool. In many cases, you will need to wait some time before the
diagnosis becomes clear or the patient gets better. It is not
uncommon for physicians to identify and treat symptoms,
realizing that they may resolve spontaneously before a diagno-
sis is made; examples include diarrhea and abdominal pain,
both of which typically resolve without a specific laboratory
confirmed diagnosis.

The effective use of time as a diagnostic and therapeutic
strategy requires considerable skill, however. The physician
who is too anxious to await the evolution of a symptom may

order unnecessary tests and have the patient return too
frequently, at considerable cost. Take for example computed
tomography (CT), which has mushroomed in usage in the
United States from 3 million scans per year in 1980 to an esti-
mated 62 million in 2007 (7). It was recently estimated that 1
solid cancer resulting from radiation exposure will occur for
every 1,000 abdominal or pelvic CTs ordered in a middle-aged
man, and 1 in approximately every 500 scans performed on
20-year-old women (i.e., the number needed to harm is 500) (8).
So, for many types of abdominal pain, watchful waiting is more
prudent than obtaining a CT scan. On the other hand, the
physician who fails to consider alternative diagnostic hypotheses
or who does not ask the patient to return may miss an important
diagnosis. Methods of managing uncertainty include sharing
your uncertainty with colleagues and patients, educating
patients about possible outcomes, and reassuring patients that
you will continue to observe them for diagnostic clues.

Some physicians worry a great deal about medical mal-
practice, and they use that as an excuse to order unnecessary
tests or questionable treatments. The risk of malpractice can
be reduced by documenting visits carefully and clearly, by
communicating well with the patient (including what to do if
not improving), and by maintaining a good relationship with
the patient.

Shared Decision Making

There is an increasing emphasis among primary care physicians
on shared decision making, a process by which the clinician and
patient work as partners to review data, share treatment prefer-
ences, and agree on a treatment plan. This sharing of decision
making with the patient has been demonstrated to improve
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patient satisfaction, enhance treatment adherence, and reduce
the overall cost of medical care (9, 10). However, although this
approach is gaining increasing acceptance in practice, its actual
application requires considerable individualization, because
patients vary in how much they want to know in order to par-
ticipate actively in decision making, how well they can process
medical information (especially statistics on such things as like-
lihood ratios and complication rates), and how much they desire
the physician to make recommendations versus offer choices. It
appears especially relevant and useful in chronic disease man-
agement, where behavior change is an especially important part
of the treatment process, and where patient involvement in
decision making is especially critical.

USING THE REMAINDER OF THIS BOOK

The rest of this book consists of chapters devoted to common
problems. Many are organized around a symptom, such as
abdominal pain, back pain, or dizziness. Others are devoted to
a specific chronic disease, such as hypertension, obesity, and
asthma. A few discuss clusters of diseases whose presentation,
pathophysiology, and approach overlap (e.g., upper respiratory
infections, sexually transmitted diseases).

In choosing what to put in each chapter, we have tried to
focus on the issues that are most important to good patient
management. Thus, some chapters focus on diagnosis, others

on treatment, and others on both. When appropriate, we have
tried to include easy-to-use tables and algorithms, detailed
information about the accuracy of diagnostic tests, evidence-
based treatment recommendations, dosages for commonly
used drugs, and the general approach to management.

BEY PO INis

e Family medicine practice addresses a diverse array of clin-
ical issues and often addresses multiple problems in a single
clinic encounter.

e Several different diagnostic reasoning approaches are used
in primary care, depending on the type and complexity of
the problem being evaluated.

e The test/treat threshold model is suitable to assist clinical
decision making in primary care.

e Some level of clinical uncertainty cannot be avoided in pri-
mary care decision making.
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CHAPTE

Chest Pain

Phillip E. Rodgers and Lee A. Green

CLINICAL OBJECTIVES -

1. Evaluate chest pain in a primary care sefting using a
structured, evidence-based approach

2. Readily identify uncommon but life-threatening causes of
chest pain in the primary treatment

3. Manage non-life threatening but important causes of
chest pain

Chest pain is a common reason for a patient to visit his or her
family physician. It is also one of the most challenging prob-
lems to treat; the differential diagnosis covers the entire
spectrum of family medicine, from acute life-threatening
conditions to somatoform sensations and worries. The possi-
bility of an acute coronary syndrome (ACS)—ST-elevation
myocardial infarction (STEMI), non-ST-elevation myocar-
dial infarction (NSTEMI), or unstable angina (UA)—weighs
most heavily in the evaluation of chest pain. Much in the chest
aside from the heart can hurt, however, and heart disease is
actually one of the less common causes of chest pain in the
primary care setting.

The general approach to the patient with chest pain is
rapid assessment and treatment of possible life-threatening
conditions if present, followed by a careful biopychosocial
evaluation and management of underlying causes. Simply
“ruling out MI” is not an adequate stopping point for the family
physician’s evaluation.

PATHOPHYSIOLOGY

Pain in the chest may emanate from the heart, great vessels,
lungs, pleura, ribs, shoulders, muscles, esophagus, or upper
abdomen. Pain can also be felt in the chest as part of systemic
processes such as panic attacks, thyrotoxicosis, or stimulant use.
Although a full discussion of chest pain pathophysiology is
beyond the scope of this chapter, familiarity with basic mecha-
nisms of the most common and important sources of chest pain
is essential to understanding their clinical management.

Acute Coronary Syndrome

The pain of ACS is caused by hypoperfusion of the myocardium,
usually from occlusion of a coronary artery by thrombus formed
on the disrupted endothelium of a ruptured atherosclerotic
plaque. If perfusion is not restored within 3 to 6 hours, cells begin
losing integrity and leaking contents such as cardiac troponins,

myoglobin, and creatine kinase. If ischemia persists, cell death
occurs and acute ischemia becomes myocardial infarction.

UA is defined as rest pain for 20 minutes or more that is
likely to be associated with an unstable coronary artery occlu-
sion and hypoperfusion. However, unstable angina also
includes new-onset, effort-dependent angina and a recent
(within 2 months) clinically significant increase in chronic
angina symptoms. Such accelerations of angina may represent
rupture or other acute changes in a plaque, formation of a
thrombus not fully occluding an artery, or simple progression
of atheroma. Although the long-term mortality of unstable
angina is substantial and not much less than that of myocardial
infarction (1, 2), it is important to distinguish UA from MI as
their acute management strategies differ. Unfortunately, such
a distinction can often be made only in retrospect, well after
critical initial treatment decisions have been made.

Variant angina, also known as vasospastic or Prinzmetal
angina, is caused by spastic narrowing of otherwise normal
coronary arteries. Although frequently considered in the dif-
ferential diagnosis, true coronary vasospasm is quite uncom-
mon (3). Other important but rare sources of ACS include
nonatherosclerotic coronary artery inflammation or dissec-
tion, as well as systemic conditions that either severely limit
oxygen delivery to the heart (severe anemia, hypotension) or
dramatically increase consumption (sepsis, thyrotoxicosis).
Preexisting coronary artery disease (CAD) increases the risk
for ischemia in the setting of these and other extraordinary
physiologic stressors.

Stable Angina

Stable angina, also known as chronic effort-dependent angina,
is caused by lack of sufficient oxygen delivery to myocardium
during exertion, most often because of impaired blood flow
past the hallmark atherosclerotic plaques of CAD. This
imbalance produces the characteristic squeezing or dull “pain”
of stable angina, as well as characteristic electrical changes on
electrocardiogram (ECG) (ischemic muscle conducts electricity
differently) and wall motion abnormalities on echocardiogra-
phy (ischemic muscle does not contract normally).

Panic Disorder

Panic-associated chest pain can be severe and lead to extensive
and invasive intervention, though its mechanism remains
unknown (4). Panic attacks may occur in isolation, as part of
panic disorder, or as part of other anxiety disorders. Even in
referral settings, panic disorder is present in more than 30% of
chest pain patients, and may coexist with CAD (5).
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Gustroeso||)hugeul Reflux Disease and
Esophageal Spasm

Approximately 10% of the adult population experience regu-
lar gastroesophageal reflux disecase (GERD) symptoms,
though fewer than 1% seek medical attention for it (6, 7).
GERD-related chest pain can result from both irritation of the
esophageal mucosa and esophageal spasm, the latter of which
can mimic angina. Reflux can be exacerbated by triggers that
relax the lower esophageal sphincter, most notably caffeine,
alcohol, and fatty foods.

Other Causes

Musculoskeletal chest pains commonly arise from ribs or tho-
racic soft tissue, though most people who have them do not
present for medical evaluation. Mitral valve prolapse is often
blamed for chest pain among young people (especially
women), though there is evidence that reflux may be the actual
cause of most pain attributed to mitral valve prolapse (8).
Pulmonary embolism may produce pain, usually pleuritic in
nature, though its symptoms are notoriously variable and
entirely absent in at least half of cases. Pleuritic pain can also
be produced by inflammation from an infectious process or by
neoplasm. Spontaneous pneumothorax is uncommon and is
associated with vigorous exercise, primarily (by a ratio of 5:1)
in men in their 20s.

Chest pain can rarely result from dissection of the tho-
racic aorta (almost exclusively found among hypertensive
patients; Marfan syndrome and syphilis are very rare causes),
vertebral or rib metastases from any of several different malig-
nancies (and enlarged mediastinal nodes resulting from lym-
phoma), sarcoidosis, and collagen-vascular diseases.

DIFFERENTIAL DIAGNOSIS

Perhaps nowhere in medicine is the clinical epidemiology of
a problem as varied—or as important—as in the evaluation
of chest pain. The four most common and important causes
of chest pain in primary care are ischemic heart disease,
panic, reflux, and musculoskeletal pain. Musculoskeletal
pain is the most common, followed by reflux and other gas-
trointestinal sources. Heart disease is the most life-threaten-
ing, although panic causes substantial morbidity that is
often inadequately recognized. Pulmonary embolism and
aortic dissection are also associated with substantial morbid-
ity and mortality, although both are rare in the primary care
setting.

The probabilities of the various causes differ sharply
across the clinical settings in which chest pain is commonly
encountered. Table 9.1 presents the final diagnoses of cases
of chest pain from a network of family physicians’ offices (9).
GERD alone accounts for at least 13% of all patients.
“Psychosocial” sources mainly represent panic attacks, either
isolated or in the setting of panic disorder. Pulmonary causes
are pleuritic for the most part. Causes such as aortic dissection
and pneumothorax are very rare in outpatient family medicine,
and were not observed at all in the 399 cases used to construct
Table 9.1. By contrast, about 30% of patients seen in the

TABLE 9.1 Differential Diagnosis in Patients
with Chest Pain
% of Episodes in Family
Diagnostic Category Practice Settings
Musculoskeletal pain 36
Gastrointestinal pain 19
Nonspecific chest pain 16
Stable angina 11
Psychosocial pain 7
Pulmonary pain 5
Nonischemic cardiac pain 4
Acute cardiac ischemia 2

Reprinted with permission from Klinkman MS, Stevens D, Gorenflo
DW. Episodes of care for chest pain. ] Fam Pract 1994;38:344-352.

emergency department with chest pain will have an acute
coronary syndrome, and 15% or more will actually suffer MI
(10). Thus, decisions appropriate in the emergency depart-
ment may not be valid in the office.

CLINICAL EVALUATION

Proper evaluation of chest pain involves a complete medical
history and physical examination, which is time consuming.
However, time can be critical to managing potentially life-
threatening conditions. Therefore, the evaluation of the
chest pain patient proceeds in two steps: 1) rapid evaluation
using a few key predictors of ACS, followed by immediate
initiation of treatment if indicated (within 10 to 20 minutes
of initial presentation); and 2) a complete evaluation after an
ACS has ecither been excluded or properly triaged.
Treatment for ACS or other life-threatening conditions
should never be delayed while the complete evaluation phase
is being performed, unless the diagnosis is in doubt and
information from the complete evaluation is crucial to
resolving it.

Studies have identified a small set of factors that are of
genuine predictive utility for the diagnosis of ACS in the pri-
mary care setting (9, 11). Table 9.2 presents these validated
diagnostic cues in approximate order of importance for both
rapid and detailed evaluation.

The Acute Cardiac Ischemia Time-Insensitive Predictive
Instrument (ACI-TIPI) is a well-validated clinical prediction
rule for estimating the likelihood of an ACS in patients with
chest pain in the emergency department. The ACI-TIPI can
be used in primary care settings, although its positive predic-
tive value is lower because of the lower incidence of an ACS in
that setting. A second well-validated tool has been developed
for patients with acute chest pain and a normal or nonspecific

ECG (see Table 9.3).
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TABLE 9.2 Key Elements of the History and Physical Examination of the Patient

with Chest Pain

Rapid Evaluation for Potential Acute Coronary Syndromes

History
e Onset and character of pain
e Prior history of coronary artery disease

ECG within 10 minutes of presentation (findings in descending order of importance)

e ST segment elevation or depression of =1 mm in at least two consecutive leads
e (Q waves in at least two leads, not including aVg, not known to be old

e T-wave hyperacuity or inversion in at least two leads, not including aVy

e New bundle-branch block

Complete evaluation

History

e Anxiety symptoms (choking feeling, fear, light-headedness, paresthesias)

e Nighttime symptoms

e Previous episodes; age at onset
e Tachycardia

e Acid regurgitation, heartburn
¢ Relationship to activity

¢ Relationship to respiration

e Cardiac risk factors (hypertension, diabetes, smoking, family history, hyperlipidemia)

e Claudication
e Use of cocaine

e Thromboembolic risk factors (recent fracture or immobilization, hypercoagulable states, history

of DVT or PE)

Physical examination
¢ Blood pressure

e Oxygenation assessment (respiratory effort, color, pulse oximetry or arterial sampling if indicated)

e Heart murmurs
e Third, fourth heart sounds

e Pulmonary edema (dyspnea, bilateral rales)

e Stigmata of vascular disease (bruits, diminished pulses, arterial changes or A-V nicking on reti-
nal examination, skin changes, or ulceration of lower extremities)

e Xanthelasma
e Edema
e Obesity

A-V = atrioventricular; DVT = deep vein thrombosis; ECG = electrocardiogram; PE = pulmonary embolism.

History and Physical Examination
RAPID EVALUATION

The initial chest pain history seeks to identify any likely symp-
toms of acute, life-threatening conditions. Although not
always a simple task, it should be obtained concurrently with
other elements of the rapid evaluation (physical exam, ECG)
for efficiency.

The pain of an ACS is typically dull, aching, pressing,
squeezing, or heavy and steady. It is seldom sharp or burning.
Pain or pressure may be located in the chest (angina pectoris)
with radiation elsewhere, or it may be located entirely outside
the chest in the upper epigastrium, shoulder, upper arm (left
or right), jaw, or neck. Pain is often severe, but some patients
describe their discomfort as pressure or heaviness rather than
pain. Asking only about pain will fail to identify many of these
patients. Chest symptoms are often accompanied by palpita-

tions, diaphoresis, pallor, dyspnea, and a feeling of impending
doom (angor animi). Less severe and less persistent pain of the
same type, triggered by activity and relieved by rest, is charac-
teristic of chronic stable angina.

Women are more likely to report their ischemic cardiac
pain in the neck, back, or epigastrium (12). Diabetic patients
may have little or no pain, and elderly patients often present
with shortness of breath rather than chest pain (13). Atypical
angina (anginal-type pain appearing in patterns other than
exertional angina) suggests a lower probability of an ACS, but
does not rule it out. Such atypical pain may be right-sided or
midepigastric. Inferior MI may present with only a profound
sense of unease, accompanied by nausea and vomiting. Well-
localized sharp or pleuritic pain suggests noncardiac causes.
Similarly, very brief pains lasting a few seconds each or pain
present continuously for days are unlikely to represent an
ACS.
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TABLE 9.3 Clinical Prediction Rule for Patients with Normal ECG or Nonspecific

ECG Changes

1. Read the ECG, and decide whether it is normal or has nonspecific changes (note: this clinical

rule does not apply to clearly abnormal ECGs):

Normal: ECG is completely within normal limits without any ST- or T-wave abnormalities
Nonspecific changes: ECG has nonspecific ST- or T-wave changes, including minor ST- or

T-wave abnormalities not suggestive of ischemia or strain

2. Count the number of risk factors that your patient has:

Risk Factor Points
Age >60 years 1
Male sex 1
Pain described as pressure 1
Pain radiating to arm, shoulder, neck, or jaw 1
Total:

3. Find your patient’s risk of AMI below for his or her number of points and type of ECG:

Normal ECG Nonspecific ECG
Number of Points | Number in Group | % with AMI | Number in Group | % with AMI
0 177 0 114 0
1 374 1.1 309 2.6
2 354 2.5 333 4.8
3 137 9 149 11
4 19 26 26 23

AMI = acute myocardial infarction; ECG = electrocardiogram.

Modified and reprinted with permission from Rouan GW, Lee TH, Cook EF, Brand DA, Weisberg MC, Goldman L.
Clinical characteristics and outcome of acute myocardial infarction in patients with initially normal or nonspecific electro-

cardiograms. Am ] Cardiol 1989;64:1087-1092.

Not all heart pain is ischemic. The pain of pericarditis is
typically worse when recumbent, and relieved by sitting for-
ward. ECG changes are often diffuse and can involve both
precordial and limb leads. Diagnosis may be difficult at first,
only confirmed once enzymes have excluded MI while exten-
sive ECG changes persist. Aortic dissection may cause a tear-
ing or cutting pain, perhaps felt posteriorly in the chest or
midback.

A history of established CAD is a key risk for ACS, but is
not always easily elicited. Ask the patient about a history of
previous MI, abnormal noninvasive test results, the results of
previous catheterizations, and nitroglycerin use for pain relief.
The best-studied element of history to predict CAD is the type
of chest pain. Typical anginal symptoms (substernal dull, heavy,
or squeezing chest pain/pressure appearing with exertion and
relieved by rest) are highly predictive of CAD (LR+ >100).
Atypical angina (anginal-type pain that occurs without exer-
tion) is moderately predictive, whereas pain that is nonanginal
in character is rarely caused by CAD.

Figure 9.1 presents the likelthood of CAD for men and
women of varying ages and symptom descriptions (14); the prac-
tical importance of these symptom distinctions is readily apparent.
It is important to note that while the likelihood of ACS increases
with age for both men and women, age is not a powerful predic-
tor. Premenopausal women can be regarded as having roughly the

same risk as a man with the same history and examination findings
but 10 years younger. Postmenopausally, women’s risks for ACS
converge over time to become similar to those of men.

Although epidemiologic risk factors such as smoking,
family history, hyperlipidemias, diabetes, and hypertension
are good predictors of the long-term risk of developing CAD,
they are only minimally useful in discriminating between an
ACS and noncardiac chest pain in the acute setting (15, 16).
These traditional risk factors are important to assess when
counseling patients both in primary prevention and after the
diagnosis of CAD is established, but they should not color the
evaluation of a patient who has acute chest pain.

The rapid history of chest pain must be obtained without
delay, but care should be taken to notice clues to nonemergent
causes whose symptoms may initially appear quite similar to
angina. Specifically, the chest pain of a panic attack can mimic
an ACS, with substernal chest pressure accompanied by a fear
of imminent death, choking sensations, shortness of breath,
palpitations, sweating, lightheadedness, tremulousness, or
nausea. On the other hand, the paresthesias that can occur
with panic are uncommon with ACS, as are a fear of “going
crazy,” derealization (feelings of unreality), and depersonal-
ization (feelings of being outside of or detached from oneself).
Although panic attacks may occur at any age, they usually
begin in the patient’s teens or 20s. Age of onset of symptoms
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40-49

Age

can be helpful: ACS is rare before age 35 in men or 45 in
women and uncommon until 10 years later than that.

GERD can mimic angina when associated with severe,
prolonged spasm of the esophageal smooth muscle (“nutcracker
esophagus”). Esophageal spasm can be partially relieved by
nitroglycerin, furthering its mimicry of an ACS. Relief with
antacids or histamine 2 antagonists also suggests GERD,
although its absence does not exclude the diagnosis. See
Chapter 21, Dyspepsia, for a more detailed discussion of the
diagnosis of GERD.

Musculoskeletal pain can be sharp or dull, whereas the pain
of ACS is not sharp. Musculoskeletal pain that is reproducible
with palpation of the chest wall is a strong negative predictor of
MI (LR 0.3), particularly with the suspicion of ACS is low (17).
Pulmonary causes of pain may behave like musculoskeletal pain,
but are more often pleuritic (sharp pain worsened by breathing).
Tachycardia and tachypnea associated with pleuritic chest pain
are red flags for pulmonary embolism or pneumonitis. See Table
9.4 for other red flags and Chapter 12 for a more detailed discus-
sion of the diagnosis of pulmonary embolism.

The most important part of the physical examination is
the patient’s overall appearance. If pain is present at the time
of examination, is the patient simply describing a pain that is
annoying, or is he or she pale and sweaty? The patient pre-
senting with chest pain should have vital signs assessed
promptly and monitored closely for changes during the eval-
uation. Tachycardia in particular is characteristic of panic
and pulmonary embolism (the latter especially when accom-
panied by tachypnea). Bradycardia, especially if new or
symptomatic, may be associated with inferior myocardial
ischemia. Hypertension can occur as a result of acute pain of
any source, but can also be associated with acute MI or, more
rarely, aortic dissection. Although a very uncommon outpa-
tient presentation, acutely symptomatic hypotension may
indicate inferior ischemia or, more ominously, left ventricu-
lar (LV) failure caused by large anterior wall MI or massive
pulmonary embolus.

The examination of the rapid evaluation phase should be
brief, directed specifically toward the red flags of immediate
danger (see Table 9.4). The sensitivity and specificity of these
findings are generally not defined. However, the finding of
sudden or “flash” pulmonary edema, a new mitral regurgitant
murmur, hypoxia, bradycardia, hypotension, or a new S3
sound is ominous.

Typical angina, men
Typical angina, women

Atypical angina, men

Atypical angina, women

Nonanginal pain, men
Nonanginal pain, women
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Figure 9.1 o Likelihood of coronary artery
disease (CAD) by patient and symptom char-
acteristics. Definitions: typical angina, substernal
dull, heavy or squeezing chest pain or pressure appear-
ing with exertion and relieved by rest; atypical angina,
anginal-type pain appearing in patterns other than on
exertion; nonanginal pain (atypical chest pain), pain
with a character that is not that of typical angina (e.g.,
chest wall pain, epigastric burning).

COMPLETE EVALUATION

As in any thorough outpatient evaluation, a complete chest pain
history should document the pattern of discomfort, what makes
it better or worse, and any associated symptoms. The temporal
pattern—whether the pain is constant or intermittent, brief or
long-lasting, or associated with particular times of day—may
help differentiate causes. Fleeting pains or pain continuously
present for days are unlikely to be caused by coronary disease,
although the latter may be seen in patients with pericarditis.

Ask the patient about the frequency of recurrence and
any changes in frequency, such as acceleration of angina or
increasingly frequent panic attacks. If the pain is exertional in
nature, you should ask how much exertion is required to bring
it on and how much rest is needed to relieve it. Angina that
occurs after less-strenuous exertion than before suggests pro-
gression of the disease and compels further investigation.

Exacerbating and relieving factors also help differentiate
causes. Pain occurring with specific movements suggests pul-
monary or musculoskeletal etiologies (as well as pericarditis),
and pain with respiration suggests pulmonary etiologies. Reflux
is commonly worse after fatty or large meals and while bending
at the waist or lying supine; it usually improves with antacids
(see Chapter 21, Dyspepsia, for more information on reflux).

Other symptoms occurring with chest pain should be noted
because they can be associated with specific diagnoses: paresthe-
sias and palpitations (panic); cough or hemoptysis (pulmonary
embolism, pneumonia); shortness of breath (pulmonary
embolism, pneumothorax). For a more detailed discussion of
the diagnosis of pulmonary embolism, see Chapter 12, Venous
Thromboembolism. Absence of subjective fear does not exclude
panic, because up to one-third of patients have the subtype of
nonfear panic disorder (3). Diminution of chest pain with sitting
up and leaning forward is typical of pericarditis. Regurgitation
of acid and even food into the pharynx is highly specific for
GERD.

The patient’s medical history also includes clues to the
differentiation of chest pain. A history of hypertension, dia-
betes, claudication, or cerebrovascular disease increases the
likelihood of vascular disease. A recent viral illness or pro-
drome suggests either pleuritis or pericarditis. A history of
multiple complaints across organ systems should prompt
inquiry for primary somatization disorder or somatization as
a manifestation of depression.



104 PART IIl ¢« COMMON PROBLEMS

TABLE 9.4 Red Flags Suggesting Life-threatening Disease in Patients with Chest Pain

Finding

Diagnosis Suggested

Hypotension, poor tissue perfusion,
pulmonary edema, or oliguria

Decreased cardiac output, possible large
anterior myocardial infarction

Tachycardia, tachypnea, hypoxia

Pulmonary embolism

Electrocardiogram changes, especially
ST segment elevation or new left

bundle-branch block

Myocardial infarction

New systolic mitral murmur

Ruptured papillary muscle

Arrhythmia and/or chest pain in younger patient

Cocaine abuse

Mediastinal widening on chest radiograph

Aortic dissection with severe tearing or
ripping pain

Coronary risk factor assessment is useful when address-
ing your patient’s long-term risk of developing CAD. Risk
factors include family history, hyperlipidemia, and smoking in
addition to the medical history described above. Cocaine abuse
should also be noted because it can cause cardiac death in
young patients. Caffeine intake predisposes to GERD, but
does not increase the risk of CAD.

During the physical examination, palpate pulses in all four
extremities, and listen for bruits over the carotids, abdominal
aorta, and renal vessels. Diminished or absent pedal pulses or
an audible bruit suggests vascular disease. In patients with leg
complaints (not chest pain), absence of a femoral pulse or pres-
ence of a femoral artery bruit are useful for ruling in peripheral
vascular disease (LR+, 5 to 7), but do not rule it out when
absent. Although young patients with scaphoid abdomens
often have bruits on auscultation, essentially all have normal
vessels. Reduction or disappearance (perhaps intermittent) of
the brachial and carotid pulses is associated with aortic dissec-
tion, as is inequality of blood pressure in the two arms in
patients with chest pain. Extremities should also be examined
for clinical evidence of deep venous thrombosis (erythema, ten-
derness, unilaterally increased limb diameter, palpable cord,
Homan sign), the presence of which should raise suspicion of
pulmonary embolism.

Cardiac auscultation is ordinarily normal or nonspecific
in the chest pain patient (8). A new murmur, although uncom-
mon, is a red flag for adverse outcome, and a rub may aid in
the diagnosis of pericarditis. Pulmonary auscultation is typi-
cally normal as well, but rubs, rales, and consolidation should
be sought. Percussion of the chest can reveal the rare sponta-
neous pneumothorax.

Diagnostic Testing
RAPID EVALUATION

The sole laboratory investigation in the rapid evaluation phase
is a 12 lead ECG. If there is no reason to doubt a diagnosis of
ACS, therapy should be started without delay. An ECG
should be performed on any patient in whom ACS is sus-
pected, and should be completed and read within 10 minutes
of the patient’s arrival.

Three features of the presenting ECG are established pre-
dictors of ACS (Table 9.5). Of these, ST segment changes (or

new left bundle-branch block [LBBB]), either =0.5-mm eleva-
tion or =1 mm depression in at least two leads, is the most
important. T-wave hyperacuity (at least 50% of QRS ampli-
tude) or inversion in at least two leads (excluding aVy, in
which the T wave is normally inverted) is also important. A
finding of new Q waves of =1 mm in at least two leads is
strongly associated with acute injury, but may not be present
in the first 24 to 36 hours after infarction. ST segment eleva-
tion during chest pain is useful for ruling in acute MI (LR+,
5.1; LR—, 0.59) (24); ST segment depression is associated with
ischemia but less specifically with infarction.

The ECG changes associated with pulmonary embolism
are far less specific. In the approximate order of positive pre-
dictive value (none have substantial negative predictive value)
they are sinus tachycardia, S;Q;T; pattern, rightward axis
deviation, right bundle-branch block, ST depression in the
right precordial leads, p pulmonale, and ST elevation in lead
III (18). None of these findings is very good at ruling out PE

when absent.

COMPLETE EVALUATION

A chest radiograph is recommended for patients with chest
pain who do not have a clearly identifiable source on history
and physical. Chest films will show widening of the medi-
astinum in half of the patients with aortic dissection (19).
Other useful findings include consolidation in patients with
pneumonia; the boot-shaped shadow of a fluid-filled peri-
cardium; a tumor producing pleural irritation; a pneumotho-
rax; or rarely, the wedge-shaped shadows of pulmonary
infarcts from emboli.

Cardiac troponins T or I have become the laboratory test
of choice because of their high sensitivity and particularly high
specificity for cardiac injury. Normal serial troponin measure-
ments at 10 hours after symptom onset can essentially exclude
myocardial infarction. Furthermore, normal troponins can
help to inform short term prognosis: only 1 in 300 patients
with a normal ECG and a normal troponin I level 6 hours
after chest pain onset will have an adverse cardiac outcome in
the next 30 days (20). This can be particularly helpful when
deciding where and how quickly to proceed with a diagnostic
workup.

Significant troponin elevation in patients with character-
istic chest pain—even with a normal ECG and normal or
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TABLE 9.5 Characteristics of Diagnostic Tests Useful in Patients with Chest Pain

Test LR+ LR—-
Coronary Artery Disease
Nonsloping ECG ST segment depression during ECG stress (21)
>2.5 mm 39
2-2.5 mm 11
1.5-1.99 mm 42
1-1.49 mm 2.1
0.05-0.99 mm 0.9
Reversible perfusion defect on thallium scintigraphy (19) 11.8 0.31
Reversible wall motion abnormality on stress echocardiography (20) 7.4 0.21
Acute Coronary Ischemia
ECG findings for ruling in ACI (21)
New ST segment elevation >1 mm 654
New left bundle-branch block 6.3
Q wave 3.9
T wave hyperacuity 3.1
Serum Markers for Ruling out ACI (22)
Myoglobin in normal range and not doubling over 2 hours 17 0.1
within 6 hours of presentation
CK-MB normal, single test 2.8 0.75
CK-MB normal, serial measurements 0.04
Total CK normal, single test 0.85
Total CK normal, serial measurements 0.11
Serial troponin T <<0.18 ng/mL with normal ECG (23) 0.003
Serial troponin T <0.18 ng/mL with ST-depression or 0.013
T-wave inversion

ACI = acute cardiac ischemia; CK-MB = creatinine kinase myocardial bands; ECG = electrocardiogram; LR = likelihood

ratio.

borderline creatinine kinase myocardial bands—yields a diag-
nosis of myocardial infarction. Troponin elevation also has
prognostic significance, carrying a 2% to 6% risk for further
cardiac injury (MI or sudden cardiac death) within 6 months.
These patients are candidates for intensive medical therapy or
percutaneous coronary intervention (PCI) (21, 22). Troponins
T and I are similar in accuracy and either may be used; indi-
vidual laboratories should be consulted for their preference
and reference ranges.

When working with a patient who has more chronic
symptoms, testing for CAD may be done by exercise ECG,
exercise echocardiography, or gated blood pool scanning. For
any of these tests, pharmacologic stress testing can be substituted
for exercise. The addition of radionuclide imaging improves
the specificity of these tests. Graded exercise ECG using the
Bruce or equivalent graduated protocols is the usual test of
choice for men with suspected CAD (23). Pharmacologic stress
testing should be reserved for patients who are physically
unable to exert themselves, because it yields less prognostic
information than physiologic stress.

Simultaneous nuclear perfusion imaging can reveal areas
of reversible ischemic myocardium and is recommended for
patients with baseline ECG abnormalities such as bundle-branch
block, preexcitation syndrome (i.e., Wolff-Parkinson-White)
baseline ST depression >1 mm, mechanical pacing, or digoxin

therapy. The American College of Cardiology/American Heart
Association Guidelines for Exercise Testing (24) also suggests
adding radionuclide imaging for symptomatic women and
elders, two groups in whom ECG stress alone is often less reli-
able. Stress echocardiography also reveals areas of wall motion
abnormality induced by ischemia, and has seen increased use
in centers staffed by experienced interpreters, on whom much
of its utility rests. The accuracy of stress ECG, stress radionu-
clide, and ECG testing is summarized in Table 9.5.

Five-year mortality prognosis can also be estimated for
outpatients from exercise ECG data (25). Angina is scored 0 for
none, 1 for angina induced by but not limiting the treadmill test,
and 2 for angina that limits the test. The score is (exercise in min-
utes) — (5 X maximal ST deviation) — (4 X angina score).
Patients with scores of 5 or greater have a 5-year survival rate
of 99%; those with scores of —10 to +4 have a 5-year survival
rate of 95%; and those with scores of —11 or lower have a
5-year survival rate of only 79%.

Coronary artery calcium scoring by computed tomography
is in increasingly widespread clinical use, though enthusiasm for
it exceeds the evidence base at this time. There is evidence for its
use to estimate prognosis for patients with uncertain causes of
chest pain, negative initial troponin, and non-ischemic ECG
findings (26). Patients with coronary artery calcium scoring of
0 are at extremely low near-term risk for coronary events.
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Any suspicion of an acute coronary syndrome (ACS)

No suspicion of an acute coronary syndrome

.

.

Evaluate key history, ECG and red flags (within 10 mins)

Evaluate history and examination for PE, stable
CAD, panic disorder, musculoskeletal pain

v
Very low
likelihood
ACS
ST Low Aspirin Evaluation Evaluation
segment likelihood suggests CAD suggests PE
elevation ACS
v
Moderate or high v
likelihood ACS, - :
no ST elevation Gradgd Wells Wells’ score
exercise score low not low
testing or robabilit robabilit
Aspirin | Nitroglycerine equilvzgent P ANDI 4 P ORI i
Oxygen | Morphine Sulfate negative positive
T d-dimer d-dimer
Refer for observation, Symptoms v
serial markers and ECGs || resolve, ECG - -
and markers Diagnostic
reassuring imaging
(V/Qor
Stress test helical CT)
normal?
v
Continued symptoms, Stress test
ECG changes or positive abnormal? v v
serum markers
Evaluation suggests panic disorder,
. . ) GERD or musculoskeletal source
Aspirin | Nitroglycerine
Oxygen | Morphine Sulfate l
v

Refer for emergent

Consider expedited PCI

Treat for identified source

PCI or thrombolysis

(see tables 9.6 and 9.7)

Figure 9.2 e Approach to the patient with chest pain. CAD = coronary artery disease; ECG = electrocardiogram, GERD =
gastroesophageal reflux disease; PCI = percutaneous coronary intervention.

Suspected dissection of the aorta can be evaluated with
angiography, transesophageal echocardiography, helical computed
tomography, or magnetic resonance imaging. Although all per-
form well in high-risk groups and effectively rule out the diag-
nosis when normal (27), angiography performs surprisingly
poorly as the likelihood of disease decreases. Only magnetic res-
onance imaging appears to offer better than a 50% positive pre-
dictive value when the risk of aortic dissection is low (<1%) (28).

It is important to evaluate the possibility of pulmonary
embolism in patients with chest pain. The recommended
diagnostic strategy is described in detail in Chapter 12, Venous
Thromboembolism.

MANAGEMENT

Management of the patient with chest pain is very different for
each of the many causes previously discussed. Key elements in

managing chest pain are listed in Table 9.6. Figure 9.2 illus-
trates the approach to the patient. The basic principles of ther-
apy for the most important causes of chest pain in primary care
are summarized in the following section. Table 9.7 summa-
rizes the pharmacotherapy for chest pain. Management of
GERD (Chapter 21) and pulmonary embolism (Chapter 12)
are discussed elsewhere in this text.

Acute Coronary Syndromes
ANTI-PLATELET THERAPY

All patients with suspected ACS should receive aspirin, 325 mg
swallowed or chewed, immediately and then continued daily
indefinitely. Aspirin therapy prevents three to 10 deaths or MIs
per 100 ACS patients, making it the most effective medical
intervention available (29-32). It should only be withheld for
true absolute contraindications, such as anaphylaxis, other
major allergic reaction, or current active gastrointestinal bleed
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TABLE 9.6 Key Elements in Management of Chest Pain, by Cause

Target Strength of
Disorder Intervention Recommendation* | Comments
ACS, CAD Aspirin A Withhold only for absolute contraindications
B-blockers A Withhold only for absolute contraindications;
oral administration only
Nitroglycerin B Pain relief and improvement of
hemodynamic indices; unclear if improves
survival
CAD Coronary revascularization A For patients meeting very specific
(bypass or angioplasty) selection criteria
Lipid lowering A Reduce LDL cholesterol to <100 mg/dL;
<70 mg/dL for patients with history of ACS
Smoking cessation B Largest absolute risk reduction of any
treatment if patient successfully quits
ACS Clopidogrel A For ASA contraindicated patients
suspected of UA/NSTEMI; duration of ther-
apy depends on diagnosis
Unfractionated or low- A Usually reserved for ongoing symptoms
molecular-weight heparin of pain or instability
Morphine sulfate C Clearly effective for pain and anxiety
relief, although not formally studied; inade-
quate dosing is common and inexcusable
MI ACE inhibitors A Improve survival post-MI in anterior
infarcts with ejection fraction <40%
Emergent reperfusion A Target time to thrombolysis: <30 minutes
(thrombolysis or PCI) for Target time to PCI: <60 minutes
STEMI patients
PE Unfractionated or low- A Treatment should not be delayed while
molecular-weight heparin confirming a strong clinical suspicion of PE
GERD H, receptor antagonists A
Proton pump inhibitors A
Elevation of head of bed B
Decreased fat intake B
Avoidance of chocolate, onions, B
peppermint, and garlic
Panic Benzodiazepines A High rate of placebo response, and much better
short-term than long-term efficacy
Tricyclic antidepressants A
Cognitive therapy A
Combined drug and A
cognitive therapy
Musculoskeletal | NSAIDs ©
pain

ACS = acute coronary syndromes; CAD = coronary artery disease; GERD = gastroesophageal reflux disease; LDL = low-density lipoprotein; MI =
myocardial infarction; NSAIDs = nonsteroidal anti-inflammatory drugs; PE = pulmonary embolism.

*Strength of Recommendation Taxonomy (SORT): A, Consistent, good quality patient-oriented evidence; B, Inconsistent or limited-quality patient-oriented
evidence; C, Consensus, disease-oriented evidence, usually practice, expert opinion or case series for studies of diagnosis, treatment prevention, or screening;
X, moderate or strong evidence suggesting that this treatment is not effective.
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TABLE 9.7 Pharmacotherapy of Chest Pain, by Cause

Drug Dose Range Comments Cost*
Acute Coronary Syndrome
Metoprolol Acute: 5 mg IV every 2 minutes for three doses, Monitor as for atenolol $$
then 50 mg orally BID starting 15-60 minutes
after last IV dose
Chronic: 50-100 mg orally every day
Aspirin 325 mg immediately, 81-325 mg daily Effect disappears at doses >325 mg/day | $
Clopidogrel 300 mg at diagnosis, 75 mg daily For aspirin contraindicated patients $$%
Nitroglycerin | IV: 5-10 mg/minute, titrate up by 10 mg/minute Monitor for SBP <90, or 30% $
every 10 minute until relief is achieved or until below normal
baseline in hypertensive patients, headache, or
hypotension occurs
Oral: 0.4 mg sublingual; may repeat every 5 minutes,
with 3 doses being the usual maximum
Lisinopril 5 mg orally every day, titrate to max 20 mg/day $
Enalapril 2.5-5 mg daily, to max of 40 mg/day in single or $
divided dose
Benazepril 2 mg daily, titrated to max of 20 mg/day $$
Fosinopril, 5 mg daily, titrated to max of 30 mg/day $$
quinapril
Morphine 2—4 mg IV every 10-20 minutes as needed Underdosing common; 10-30 mg may | $
sulfate be required
Panic Disorder SSRIs
Paroxetine 20-50 mg orally every day May cause increased agitation in the $$
short run; consider starting at 10 mg
Sertraline 50-200 mg every day May start at 25 mg for elders $$
or complexly ill patients
Citalopram 10-60 mg every day $$
Desipramine | 25-300 mg every day Side effects may limit titration to $$
(usually at HS) effective doses. Start low, increase
slowly once weekly
Nortriptyline | 10-150 mg May be more well tolerated than other | $
tricyclics
Diazepam 2.5-5 mg TID Many other benzodiazepines are $$
available and probably equally effective
Alprazolam 0.25 mg TID, titrated Some antidepressant effect; may require | $
to max of 4 mg/day careful dose adjustment for panic
Clonazepam | 0.5 mg TID, titrated to maximum of 20 mg/day $$
Buspirone Start with 7.5 mg BID; increase by 5 mg every See text $$%
day for 3 days to a max dose of 15-30 mg/day
divided BID-TID

BID = twice daily; GERD = gastroesophageal reflux disease; HR = heart rate; IV = intravenously; SBP = systolic blood pressure; SSRI = selective
serotonin reuptake inhibitor; TID = three times per day.

*Relative cost: § = <$33.00; $$ = $34.00-$66.00; $$$ = >$67.00.



(not merely positive occult blood or a history of bleed). Patients
with true contraindications should receive clopidogrel 300 mg
as a loading dose as soon as an ACS is diagnosed and 75 mg
daily thereafter. Clopidogrel should also be considered in addition
to aspirin (“dual antiplatelet therapy”) for patients with UA or
NSTEMI, as the combination lowers risk of death or urgent
revascularization versus aspirin alone (33, 34). The duration of
therapy is guided by subsequent evaluation and intervention.

REPERFUSION THERAPY

The patient with chest pain and ST segment elevation greater
than 1 mm in two or more contiguous leads or new LBBB is
experiencing STEMI, and should be considered for immedi-
ate reperfusion. Restoring coronary blood flow limits infarct
size, preserves LV function, and enables myocardial remodel-
ing, all of which contribute to substantial decreases in short-
and long-term mortality. Both thrombolytic therapy and
emergent PCI provide these benefits: treatment choice
depends on characteristics of both the patient and the treating
institution.

Indications for thrombolytic administration for STEMI
are very narrow: characteristic pain onset within 6 hours of
presentation (perhaps up to 12 hours, but with lesser benefit)
plus either ST segment elevation in more than two contigu-
ous leads or new LBBB. Thrombolysis is contraindicated for
patients who do not meet these criteria (23, 27). Other con-
traindications include active gastrointestinal and genitouri-
nary bleeding (not menses), abdominal or thoracic surgery
within 1 month, head trauma, recent stroke, hypertensive cri-
sis, aortic dissection, and pancreatitis. Although age is not an
absolute contraindication to thrombolytic therapy, patients
older than age 75 are at greater risk for bleeding complica-
tions from thrombolysis, and may be better served by emer-
gent PCI (35).

Evaluation and administration of thrombolysis should
occur within 30 minutes of presentation to an equipped facil-
ity (usually an emergency department). For properly screened
patients, thrombolysis reduces in hospital and 1-year mortal-
ity by approximately 6 per 100 patients treated, although it
probably does not improve 3-year outcomes (36). Hospitals
typically administer thrombolytic agents (usually streptoki-
nase or recombinant tissue plasminogen activator—rtPA)
under specific protocols; see your institution’s policy for
details.

PCI refers primarily to percutaneous transluminal coro-
nary angioplasty with or without intracoronary stenting.
Emergent PCI yields better short- and long-term outcomes
than thrombolysis for patients with STEMI in centers suitably
staffed, equipped, and experienced to provide it without delay
(37, 38). PCI is not superior in hospitals with lower volumes,
and if a “door-to-balloon” time of 90 minutes cannot be
achieved, delaying thrombolysis to seek PCI can worsen out-
comes (39).

For patients with NSTEMI, early PCI (within 24 hours)
has also demonstrated improved survival and rehospitaliza-
tion rates compared with conservative medical therapy (40).
Additionally, platelet inhibition with intravenous glycoprotein
IIb/Ila receptor antagonists (abciximab, eptifibatide, or
tirofiban) can improve early survival, primarily for patients
with NSTEMI and UA who are at high risk for complications
and will undergo PCI (41).
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MEDICAL THERAPY

In addition to immediate anti-platelet therapy, patients with a
suspected ACS should receive oxygen, nitroglycerine and mor-
phine, if necessary. Oxygen via nasal cannula has no proven
outcomes benefit in the absence of significant hypoxia, though
it carries low risk and can improve comfort. Nitroglycerin can
provide preload and afterload reduction and significant relief
of chest pain, but should not be given if the patient is hypoten-
sive (systolic blood pressure <90 mm Hg), bradycardic, or has
suspected right ventricular infarction. Nitroglycerin can be
given sublingually every 5 minutes for three doses before con-
sideration of intravenous or transdermal administration.
Morphine can provide important analgesia and anxiety relief,
but is frequently underdosed—start at 2 to 4 mg intravenously,
and repeat every 20 to 30 minutes until effective.

[3-blockers can improve both short- and long-term mor-
tality in patients with ACS, and should be administered orally
within the first 24 hours of onset, in the absence of contraindi-
cations such as uncompensated heart failure, symptomatic
hypotension or bradycardia. Intravenous (-blockade is now
relatively contraindicated due to an increase in risk of cardio-
genic shock, and should be reserved for specific and urgent
indications such as tachyarrhythmias and hypertensive crises
(42). Oral metoprolol has been studied at 200 mg daily in
either BID regular- or QD long-acting dose preparations.
Atenolol is disfavored based on metaanalysis that show it to be
substantially less effective than other agents in its class (43).

Anticoagulant therapy has become standard for higher
risk UA/NSTEMI patients because it decreases infarction and
PCI rates (44). Recently, low-molecular-weight heparin has
gained a small but definite advantage over unfractionated
heparin both in efficacy and safety (45). Angiotensin-converting
enzyme (ACE) inhibitors are indicated within 24 hours of
onset for patients who sustain MI, but not for ACS patients in
general. For patients with large anterior infarcts, ejection frac-
tions below 40%, or transient LV dysfunction, ACE inhibitors
provide an approximately 0.5% absolute risk reduction for
mortality (1 fewer death for every 200 patients treated) (46, 47).
Benefit for other MI patients is unclear, and ACE inhibitors
should not be given to patients with hypotension, hyper-
kalemia, or rising creatinine.

Calcium channel blockers do not generally improve out-
comes and may increase mortality among patients with LV
dysfunction or pulmonary edema (27). They should generally
not be used in acute treatment of ACS, except for specific indi-
cations such as atrial arrhythmias and genuine variant angina,
which is rare. Antiarrhythmic therapy can increase mortality
and should be reserved for sustained, symptomatic ventricular

arrhythmias (48, 23).

Coronary Artery Disease

Therapy for CAD is aimed at controlling symptoms that
interfere with the patient’s function and reducing the risk of
death or infarction. Aspirin should be given to all patients who
do not have absolute contraindications (see those listed previ-
ously) (49). Likewise, B-blockers are standard of care because
of their long-term mortality benefit, and they are also effective
antianginal drugs.

Smoking cessation, although challenging to accomplish,
is essential. Smokers with CAD who quit reduce their
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absolute risk of death over the ensuing decade by 11% to 16%,
making smoking cessation the single most important inter-
vention in this group (50, 51). Smoking cessation also reduces
the risk of disability and hospitalization.

In patients with known CAD and baseline low-density
lipoprotein levels =130 mg/dL on diet alone, reduction in
low-density lipoprotein cholesterol to below 100 mg/dL can
prevent 4 deaths in 100 patients treated for 5 years (52). HMG-
CoA reductase inhibitors (statins) used in combination with
diet are the preferred agents because they are the only agents
shown to achieve this level of benefit. Very aggressive lipid
lowering with statins, to target low-density lipoproteins <70,
can further reduce subsequent events among patients with a
recent ACS (53).

Nitrates are used for additional symptomatic relief.
Sublingual or spray forms are used for acute symptoms, and
long-acting oral agents or transdermal patches are used for
daily prevention. If patches are used, they should be removed
at night to prevent disappearance of effect due to tachyphylaxis.
Calcium channel blockers are also useful for symptomatic
relief, and long-acting agents seem to be safe, but the short-act-
ing agents should be avoided because case-control studies sug-
gest a nearly four fold increase in odds ratio for cardiovascular
mortality among hypertensive patients (54). Calcium channel
blockers can supplement, but should not replace, survival
enhancing 3-blockers in patients’ antianginal regimens.

Revascularization reduces mortality for patients with
50% or greater left main coronary artery stenosis, three-vessel
disease and diminished LV function, or two-vessel disease
involving the left anterior descending artery (23, 27).
Revascularization does not reduce mortality or major coro-
nary events compared with optimal medical therapy outside of
these indications (55); angioplasty or stenting should not be
considered a “given” for all or even most stenoses. Symptom
improvement may be achieved for patients with any degree of
CAD who suffer lifestyle-limiting anginal symptoms not ade-
quately controlled by medical therapy. In general, the debate
between coronary artery bypass graft and angioplasty is
beyond the scope of this chapter, but it should be noted that
diabetic patients requiring insulin or oral agents seem to have
a lower mortality rate with coronary artery bypass graft (56).

Nonsteroidal Anti-inflammatory
Drugs and CAD Risk

Chronic use of a nonsteroidal anti inflammatory drug
(NSAID) increases risk for MI and cardiac death for patients
with CAD, in direct proportion to the agent’s degree of COX-
2 inhibition (57). Higher risk NSAIDs include not only those
marketed as “COX-2 selective inhibitors” such as rofecoxib,
celecoxib, and valdecoxib, but also relatively COX-2 selective
drugs such as diclofenac and nabumetone—all should be
avoided in patients with CAD.

First-line analgesic medications for CAD patients should
include acetaminophen, non-acetylated salicylates (e.g., sal-
salate) and aspirin. Should these be insufficient or not well-
tolerated, a trial of NSAIDs with lower COX-2 selectivity
(e.g., naproxen, piroxicam) could be considered. Patient with
CAD needing high, daily doses of even these NSAIDs for pain
management may be good candidates for a trial of low-dose
opioids or adjuvant medications.

Panic Disorder

The two primary approaches to treatment of panic disorder
are cognitive therapy (also called cognitive behavioral therapy)
and pharmacotherapy. The best results are obtained by com-
bining the two modalities because they have been shown to be
mutually potentiating in the few trials in which they were
combined (58).

Cognitive therapy teaches the patient to interpret the
somatic sensations that accompany an attack as something
other than evidence of serious illness. Panic patients have been
shown to interpret such sensations in much more alarming
ways than nonpanic patients. Cognitive therapy has been
shown both to change those interpretations successfully and to
provide improvement similar to that from pharmacotherapy
(59).

Pharmacotherapeutic management with either antide-
pressants or anxiolytics is often necessary for more than 6
months. Treatment with either class of agent is more effective
than placebo among patients in blinded trials willing to main-
tain treatment (60).

Due to their tolerability and safety profile, selective sero-
tonin reuptake inhibitors (SSRIs) have become first-line phar-
macologic treatment for panic disorder. SSRIs have been
shown to be better than placebo in a meta-analysis of random-
ized controlled trials (61) and are equivalent in effect to tri-
cyclics and benzodiazepines. Patients should be warned that
they can cause increased agitation in the first few weeks of use;
a short-term prescription for benzodiazepines is often pre-
scribed during these initial weeks to counter this adverse
effect. Tricyclic antidepressants are the most thoroughly stud-
ied antidepressants for panic disorder. If chosen, therapy
should be initiated at low doses, and physicians should be care-
ful to explain the expected adverse effects as normal so that
panic patients do not interpret them as serious.

Benzodiazepines are the primary anxiolytic class; bus-
pirone may be useful but is not well studied yet. Alprazolam
and lorazepam are often used for panic disorder, but it is likely
that all members of the class are effective. Although tolerance
is common with long-term use and tapering may be necessary
to prevent withdrawal, addiction (e.g., increasing dose
requirements, behavioral “drug seeking,” concealment of
multiple sources) is generally uncommon. Care should be
taken, however, in prescribing these medications for patients
with a significant history of addiction, personality disorder or
complex chronic pain, as rates of overuse rise in these groups.
Benzodiazepines should be used on a fixed schedule, never as
needed, for panic disorder treatment.

Relaxation therapy has been shown to improve patients’
ability to tolerate anxiety, but has not been shown to reduce the
frequency or severity of panic attacks. It is therefore not a pri-
mary treatment recommendation for panic disorder, although
it may be for other anxiety disorders.

Musculoskeletal Pain

Musculoskeletal chest pain is traditionally treated with
NSAIDs or acetaminophen. It is unclear what fraction of
patients derives symptomatic improvement from this therapy.
Considerable attention to the patient’s worry about heart dis-
ease, with appropriate reassurance, is an important part of
management.
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e Chest pain is a common symptom in outpatient primary

care practice, though much more likely to be caused by
musculoskeletal, anxiety or gastrointestinal disorders than
an acute coronary syndrome (ACS) (9).

Patients presenting to the office with chest pain should
immediately be assessed for potentially life-threatening
conditions with a focused history, targeted physical exami-
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nation, 12-lead electrocardiogram (ECG), and emergency
interventions if indicated.

After life-threatening diagnoses are excluded, a complete
evaluation should proceed to determine the underlying
source of chest pain: simply “ruling out ACS” is insufficient.
Evidence-based therapy should be initiated to address
likely diagnoses, which may include gastroesophageal
reflux disease (GERD) (62), panic disorder (63), muscu-
loskeletal dysfunction, stable angina (64), and others.
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CLINICAL OBJECTIVES -

1. List the diagnostic criteria

2. Assess and detect signs and symptoms indicating func-
tional capacity, and acute exacerbation or worsening
status at each encounter

3. Offer specific treatment interventions for patients
whose clinical status has worsened

4. Describe the evidence-based interventions that prevent
further disability or death

5. Describe how a continuity relationship between a
family physician and a patient with a common cardiac
condition leads to high-quality care and better clinical
outcomes

Chronic heart disease has a tremendous impact on clinical
care, public health, and national resources. Heart disease is the
leading cause of mortality in the United States. On average,
2,300 Americans die each day from cardiovascular disease (1).
This chapter will review three of the most common chronic
cardiac conditions encountered in family practice: coronary
artery disease (CAD), heart failure (HF), and atrial fibrillation
(AF).

Patients with known CAD are routinely cared for by
family physicians (2). Angina affects more than 6 million
Americans, and CAD is responsible for 1 in every 6 deaths
(1). Heart failure, one of the common complications of CAD,
is the most common cause of hospitalization for individuals
older than age 65. Each year 670,000 new cases develop and
280,000 deaths occur from HF (1, 3). The family physician
will also encounter many patients with cardiac arrhythmias
in clinical practice, of which AF is the most common
arrhythmia (4). For each of these three conditions, we will
review evidence regarding diagnosis, treatment, and long-
term monitoring.

The general approach to patients with any chronic car-
diac condition includes two overarching goals: 1) to prevent
further disability or death from chronic cardiac disease and 2)
to help patients cope with their condition by treating symp-
toms and improving physical capacity. These goals can best be
achieved in the context of a continuity doctor—patient part-
nership using a combination of evidence-based approaches
including lifestyle changes, modification of cardiac risk fac-
tors, disease monitoring with diagnostic testing, medications,
and specialty consultation or referral when appropriate.

CORONARY ARTERY DISEASE

CAD is a metabolic/inflammatory disease of the coronary
arteries that leads to build up of an atherosclerotic plaque and
narrowing of the arterial lumen. Atherosclerotic plaques can
rupture and the body’s response to repair the rupture (throm-
bosis) can lead to symptoms of angina, myocardial infarction
(MI), and/or sudden death. Patients who are discharged after
an episode of angina or have survived an MI have known
CAD, and family physicians are often closely involved in man-
aging and preventing further complications (5). CAD is one of
the top 20 diagnoses seen by family physicians. The primary
tasks in the management of patients with known CAD during
ambulatory visits include (5-8):

e Identifying the type of angina and detecting changes in the
pattern and severity of angina symptoms

e Treating angina symptoms when they occur

e Reducing and controlling risk factors to prevent progression
of coronary artery disease and in turn, decrease the likeli-
hood of MI and death

The ambulatory management of a patient with known CAD
who presents to the office is shown in Figure 10.1 and dis-
cussed in more detail below.

DIAGNOSIS

Differential Diagnosis

When a patient with known CAD presents to the office, the
following symptoms should suggest CAD: chest pain with or
without exertion, pain radiating from chest to jaw or left
shoulder, dyspnea with exertion, or sudden “indigestion”
poorly responsive to antacids. These symptoms can also be
caused by common other conditions such as those coming
from: the heart, myocarditis, heart failure, mitral valve pro-
lapse; the major arteries, dissecting aneurysm; the lungs, pul-
monary embolus, pneumothorax; the esophagus, spasm,
esophagitis, ulceration; the stomach, hiatal hernia, peptic ulcer
disease; the skin and musculoskeletal structures, herpes zoster,
trauma, costochondritis; and psychological conditions, panic
attack. A thorough history and physical examination and
familiarity with these common conditions are necessary to
diagnose CAD as the underlying cause. Patients with known
CAD may have experienced angina before and often recog-
nize when angina recurs.
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Patient with Known CAD

Presents to Family
Physician’s Office

v

Symptom Monitoring
Angina or angina-equivalent (dyspnea
on exertion) present? Other pertinent
cardiac symptoms. New or changing

pattern of angina?

No

Yes

A4

Unstable Angina

If change in angina by history

* EKG

* ASA 325 mg (A)

* High dose statin (B)

* Nitrates (C)

* Hospitalization for further
evaluation

If by history—change in angina:
Medication adjustments
Diagnostic testing

Cardiology referral & need

for revascularization

¥ CAD Risk Factor Control

'

!

Medication Management

Lifestyle Modification
Smoking Cessation (B)

Physical Activity (B)

* Cardiac rehab for at risk
patients (recent Ml) (A)

* Assess level of physical
activity (A)

¢ Goal 30-60 minutes 7 days
per week (5 is minimum);
moderate intensity (A)

* Add resistance training 2 days
per week reasonable (C)

Blood Pressure Control (A)

Goal levels

¢ No DM <140/90

e With DM <130/80

Add BP medications as tolerated
initially treat with beta-blockers
and/or ACE inhibitors (A)

Weight Management (C)

* Assess BMI and waist
circumference regularly (A)

* Goals: Ideal BMI is 18.5-24.9
Women waist goal <35 in
Male waist goal <40 in

Initial goal is 10% weight loss (A)

* Encourage getting to weight
goal at each visit; at regular
intervals explore physical
activity, calorie intake, formal
programs

Anti-Platelet/Anticoagulants (A)
ASA 75-162 mg/d in all patients
(A); consider clopidogrel if ASA
contraindicated

Use of warfarin when clinically
indicated with anti-platelet agents
monitor closely (A)

Beta-blockers (A)
Start and continue beta-blockers
indefinitely in all patients who
have had an MI, acute coronary
syndrome, LV dysfunction w/ or
w/out HF symptoms, unless
contraindicated

Dietary Modification

Lipid Lowering (A): saturated
fats <7% of total calories,
cholesterol <200 mg/d; add
plant sterols 2 gm/d; fiber 10 g/d
-adding 1 gm/d omega-3 fatty
acids is reasonable (B)

Blood pressure control (A):
moderate alcohol consumption;
limit Nat intake; diet high in
fresh fruits and vegetables
Diabetes (C): follow ADA
dietary guidelines to attain
control of DM

Vitamin Supplements (A): not
recommended for secondary
prevention.

Lipid Lowering

Goal: LDL <10 mg/dl (A),

reduction to <70 mg/dl is

reasonable (B)

* Statin therapy (A) for LDL
lowering if lifestyle modification
fails to meet target

* Drug combinations are beneficial
to reach target (C)

* Goal: If TG 200 to 499 mg/dl,
non-HDL cholesterol (TG/5+ LDL)
should be <130 mg/dl

* Naicin or fibrates are useful to
reduce non-HDL cholesterol (B)

Renin-Angiotensin
Aldoesterone System Blockers
ACE inhibitors started and
continued indefinitely with LV
dysfunction (A)

Figure 10.1 ¢ Office management of patients with known coronary artery disease. A = consistent, good-quality
patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual
practice, expert opinion, or case series. For information about the Strength of Recommendation Taxonomy evidence rating system, see

hitp:/lwww.aafp.orglafpsort.xml.
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Stages of Heart Failure

New York Heart Association
Functional Class
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Stage A: at high risk for HF but
without structural heart disease
Pre-Heart or symptoms of HF

Failure

Stages Stage B: structural heart disease ~
but without signs or symptoms Class I. No limitation of physical
of HF activity
Stage C: symptomatic HF Class II. Slight limitation of
associated with underlying physical activity
structural heart disease >

Heart s D: ad d | Class lll. Marked limitation of

Failure tage . advanced structura physical activity, comfortable
heart disease and marked

Stages h at rest
symptoms of heart failure
despite maximal medical Class IV. Symptomatic at rest
therapy 4

Figure 10.2 ¢ How the stages of heart failure related to the New York Heart Association functional classification.

History and Physical Examination

When a patient with known CAD presents to the office, ask
about the patient’s experience of angina since the last visit. If
angina is present, identify the type of angina. Characterizing
the quality, pattern, and frequency of chest pain is a crucial task
in evaluating patients with known CAD (2). Chest pain can be
categorized as typical angina, atypical angina, or noncardiac
chest pain. Typical angina is defined as having all three of the
following characteristics: 1) substernal chest discomfort or pres-
sure, 2) discomfort/pressure that is provoked by exertion or
emotional stress, and 3) discomfort/pressure that is relieved by
rest or by taking nitroglycerin. If only two of those three char-
acteristics are present, the patient is said to have atypical
angina. For example, a patient with substernal pain or pressure
that occurs at rest, but is relieved by nitroglycerin has atypical
angina. The third category is noncardiac chest pain in which a
patient has only one of the three characteristics listed (2, 6).

You should ask patients about the quality, location, and
duration of the pain, and about associated symptoms such as
diaphoresis, shortness of breath, nausea, and palpitations. It is
also important to identify factors that worsen or relieve pain.
Patients with a fairly predictable pattern of chest pain with
exertion are categorized as having stable angina. Patients who
have new onset angina or a worsening pattern of pain have
unstable angina. Unstable angina is associated with a much
higher short-term risk for an acute myocardial infarction or
other cardiac event, and calls for prompt evaluation and often
requires immediate hospitalization (5, 6).

ASSESSING THE FUNCTIONAL STATUS

The family physician should regularly assess the impact of
CAD on the patient’s physical functioning. The New York
Heart Association (NYHA) classification scale is widely used
for this purpose (see Figure 10.2).

MONITORING FOR PHYSICAL SIGNS OF VASCULAR DISEASE

During an initial physical examination, the physician should also
search for signs of vascular disease (abnormal fundi, decreased
peripheral pulses, bruits), end-organ damage caused by hyper-
tension (abnormal fundi, carotid bruit), aortic valve stenosis (sys-
tolic murmur, abnormal pulses), left heart failure (third heart
sound, displaced apical pulse, basilar rales), and right heart fail-
ure (jugular venous distension, ascites, pedal edema).

Diagnostic Testing

In a patient with known CAD, exercise testing with thallium or
technetium imaging is a valuable clinical tool (2, 5, 6). Stress
imaging can be used to evaluate changes in anginal patterns, to
assess exercise capacity, or to detect disease in patients being con-
sidered for cardiac rehabilitation programs. For CAD patients
who are unable to exercise, who have left bundle branch block,
or who have an electronically paced ventricular rhythm on base-
line electrocardiogram (ECG), stress imaging using a pharma-
cologic agent is recommended (2). Dobutamine, dipyridamole,
and adenosine can be used to stress the cardiac muscle while the
patient is at rest, causing differences in perfusion and wall
motion in the areas with coronary artery obstruction.

Coronary angiography remains the “gold standard” for
evaluation of CAD. Patients with known CAD are first diag-
nosed and evaluated by this procedure. Patients with known
CAD who experience unstable angina are reevaluated with coro-
nary angiography for both diagnostic and therapeutic indications
and require the family physician to consult a cardiologist.

TREATMENT OF PATIENTS WITH KNOWN CAD

There are two primary goals in the management of patients
with known CAD, particularly those with angina. The first,
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and highest priority, is to prevent progression of CAD, MI,
and death from cardiac events. To accomplish this, the physi-
cian must identify unstable angina and improve cardiovascu-
lar risk factor control. The second and related goal is to
improve quality of life by limiting the occurrence of angina
and other symptoms of cardiac ischemia that can be distress-
ing and impair functional capacity (5). These goals are accom-
plished primarily by treating angina symptoms and using a
combination of lifestyle changes and medications to modify
cardiac risk factors and, as outlined in Figure 10.1.

Treatment of Angina Symptoms

For patients with unstable angina, office treatment includes
immediate evaluation with history and physical, an ECG and
initiation of treatment with nitrates, oxygen, aspirin, and
high-dose statin before transfer to hospital for further evalua-
tion and treatment.

For patients with symptoms of stable angina, a primary
goal is to limit symptoms and improve quality of life (5-8). The
two agents primarily used to treat angina are nitrates and cal-
cium antagonists. Neither of these agents has been shown to
reduce mortality in patients with known CAD, but their use
can reduce the frequency and distress caused by angina.
Nitrates decrease venous return, reduce left ventricular wall
stress, and dilate stenotic coronary arteries. They exist in several
forms of administration (sublingual, oral, spray, transdermal,
and intravenous) that are similarly effective in relieving
ischemic episodes. All patients with CAD should have a rapid-
acting nitroglycerin for rescue from acute anginal episodes. A
long-acting nitrate, such as isosorbide dinitrate or isosorbide
mononitrate, can be used for individuals with frequent angina.
Hypotension and headache are common side effects of nitrates.

Calcium channel blockers are often added or substituted
for long-acting nitrates to control angina symptoms (5, 6).
They function by blocking movement of calcium into myocar-
dial and smooth muscle cells, resulting in muscular and vascu-
lar relaxation. Two classes of calcium channel blockers exist:
nondihydropyridines (i.e., verapamil, diltiazem) and dihy-
dropyridines (i.e., nifedipine, amlodipine). The dihydropy-
ridines produce significant peripheral vasodilatation and may
produce a reflex tachycardia. Verapamil and diltiazem mod-
estly reduce peripheral resistance, decrease heart rate, reduce
contractility, and slow electrical conduction. The physician
must be cautious with certain drug combinations in patients
with known CAD. Dihydropyridine calcium channel blockers
and a nitrate can produce profound hypotension while dilti-
azem or verapamil combined with a B-blocker can cause sig-
nificant bradycardia or conduction defects.

LIFESTYLE CHANGES

The modification and control of CAD risk factors is an impor-
tant goal in the management of patients with known CAD.
The classical risk factors for CAD include: age, male sex,
being postmenopausal for women, family history of early
CAD, smoking, hypertension, hyperlipidemia, and diabetes
mellitus (9). Other related risk factors include obesity and a
sedentary lifestyle. Lifestyle interventions for CAD include
smoking cessation, diet modification, weight loss, and exercise
(5-7). The family physician should encourage the patient and
family to stop smoking and should provide counseling, nico-
tine replacement, and suggest cessation programs. It is never

too late to gain an advantage over chronic cardiac disease by
cessation of smoking (10).

Common dietary goals in patients with CAD include
reducing saturated fats (if hyperlipidemic), reducing sodium
intake (if hypertensive), and controlling blood sugar (if dia-
betic). The American Heart Association (AHA) recommends
their Step II Diet, consisting of less than 30% total fat, 7% of
calories from saturated fats, and <200 mg of cholesterol/day
(9). However, there is only limited evidence to support the effi-
cacy of this diet. Motivated patients should be encouraged to
go even further with dietary changes to prevent further car-
diac disease. The Mediterranean diet emphasizes increased
intake of vegetables, legumes, fruits, cereal, fish, reduced
intake of meat and dairy, and moderate consumption of alco-
hol. Following a Mediterranean-style diet reduced cardiovas-
cular mortality in patients with known CAD (11). An inten-
sive program to change multiple lifestyle risk factors (Ornish
Program: stress management, smoking cessation, exercise,
psychosocial support) includes a very low-fat vegetarian diet
(12). A small study with 5 year follow up showed that in
patients who could adhere to the Ornish program stabilized or
even reversed coronary artery obstruction and reduced the
number of subsequent cardiovascular events (12).

Medications that Improve Risk Factor
Control and Decrease CAD Mortality

Interventions that have the greatest evidence for preventing
infarction or death remain underused in appropriate patients
with known CAD (5, 6). Medications with evidence for CAD
mortality reduction in patients with known CAD include: 1)
antiplatelet medications, 2) B-blockers, 3) lipid-lowering
agents, and 4) angiotensin-converting enzyme inhibitors

(ACE) (see Figure 10.1) (5).
ANTIPLATELET AGENTS

Aspirin should be taken routinely by all patients with known
CAD, particularly higher risk patients with chronic stable
angina. For patients who do not tolerate aspirin, who have
experienced worsening CAD while taking aspirin, or for
patients who have had recent angioplasty with stenting, clopi-
dogrel (Plavix) is another option (2). Apart from these circum-
stances, there is no evidence to routinely prescribe clopidogrel
for all patients with CAD (13).

B3-BLOCKERS

B-blockers have been repeatedly shown to reduce the risk of
MI and other adverse cardiac events in patients with CAD,
particularly in patients who have had a previous MI. 3-blockers
reduce heart rate, decrease myocardial contractile force, and
block deleterious sympathetic tone on coronary arteries (5, 6).
No one B-blocker has shown superiority over others in reduc-
ing angina or adverse outcomes. Some (3-blockers are cardios-
elective (atenolol, metoprolol) and affect primarily B1 recep-
tors. Propranolol is a common nonselective B-blocker that
demonstrates 32 (pulmonary smooth muscle) and 1 effects.
Nonselective B-blockers may induce bronchospasm in patients
with asthma or chronic obstructive pulmonary disease. Other
potential side effects of B-blockers are bradycardia, impaired
glucose control in diabetes, exercise intolerance, depression, and
impotence (although depression and impotence are much less
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common than previously supposed) (14). Physicians should
ensure that all eligible patients with known CAD, particu-
larly those who have had an MI, are taking a (-blocker.
Although diabetes mellitus has traditionally been considered
a relative contraindication to B-blocker therapy, several
randomized trials have shown that B-blockers improve
morbidity and mortality in hypertensive patients with dia-
betes mellitus (15).

LIPID-LOWERING AGENTS

Patients with known CAD should have close attention paid to
their lipids and an aggressive approach to lowering levels of
low-density lipoproteins (LDL). For patients with CAD, the
National Cholesterol Education Program recommends that
LDL cholesterol be maintained at less than 100 mg/dL, high-
density lipoproteins at greater than 40 mg/dL, and non-high-
density lipoproteins cholesterol (serum triglycerides/5 + LDL)
at less than 130 mg/dL (9). Extrapolating from randomized tri-
als suggest that an even lower goal for LDL to <70 mg/dL may
be beneficial for patients with CAD and multiple other risk fac-
tors for an acute cardiac event, most importantly diabetes melli-
tus (16). If diet and exercise do not achieve these goals, drugs
that lower cholesterol should be prescribed, beginning for most
patients with a statin (9). Statins consistently have shown a mor-
tality benefit in patients with known CAD (17).

ACE INHIBITORS

In addition to aspirin, a B-blocker, and close attention to
lipids, the addition of ACE inhibitors should be considered for
every patient who has known CAD. Several studies have
shown that ACE inhibitors reduce the risk of cardiovascular
death, MI, and stroke in patients who have vascular discase
(18). Even small doses of ACE inhibitors with only a small
change in blood pressure may have a vasoprotective effect in
preventing adverse events among patients with CAD.

LONG-TERM MONITORING

The American College of Cardiology/AHA guidelines sug-
gest five questions that should be answered regularly during
the follow up of a patient with chronic stable angina (Table
10.1). In addition to a follow up history, a brief focused physi-
cal exam covering the cardiovascular and pulmonary systems
should be performed at each visit. Laboratory assessments
should be directed by the history, physical exam, and clinical
course of the patient with particular attention to meeting rec-
ommended goals for blood lipids. An ECG is indicated when
there is a change in the patient’s anginal pattern, symptoms of
dysrhythmia, or syncope. Cardiac stress imaging or angiogra-
phy should be considered for any CAD patient with a change
in the pattern of angina symptoms (5-8).

Deciding on Need for Revascularization

A challenge for the clinician caring for patients with known
CAD is recognizing when revascularization is indicated as
opposed to attempting to further maximize medical manage-
ment (5, 19). Decisions regarding revascularization should
generally be made in consultation with a cardiologist or car-
diovascular surgeon. Percutaneous transcutaneous coronary
stenting should be considered instead of coronary artery bypass
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TABLE 10.1 History Questions to Monitor
Symptoms in Patients with

Chronic Stable Angina

e Has your level of physical activity decreased since the
last visit?

e Have your anginal symptoms increased in frequency
or become more severe since the last visit?

® How well are you tolerating therapy?

e How successful have you been at modifying risk
factors and improving knowledge about ischemic
heart disease?

e Have you developed any knew comorbid illness or
has the severity of treatment of known comorbid ill-
nesses worsened your angina?

Adapted from Snow V, Barry P, Fihn S, et al. Primary care management
of chronic stable angina and asymptomatic suspected or known coro-
nary artery disease: a clinical practice guideline from the American
College of Physicians. Ann Intern Med 2004;141:562-567. Used with
permission.

graft in patients with one-, two-, or three-vessel disease who
have anatomy suitable for stent therapy and who have normal
left ventricular function. The presence of significant left main
coronary disease, multivessel disease not amenable to stenting,
or significant CAD in the presence of left ventricular dysfunc-
tion (ejection fraction <50%) indicates that revascularization
with coronary artery bypass grafts may be beneficial (20).

HEART FAILURE

HEF is a heterogeneous condition caused by impaired function
of the left ventricle either during systole, diastole, or both (3,
18). Subsequent signs and symptoms are due to the body’s mal-
adaptive response to impaired left ventricular (LV) function.
In the United States, CAD is the most common etiology of
HEF. CAD leads to myocardial injury and infarction, with the
eventual development of systolic HF, in which the LV ejection
fraction (LVEF) is reduced (LVEF <<40%). Other etiologies of
systolic HF include hypertension, valvular heart disease, alco-
hol abuse, congenital abnormalities, viral infections, and idio-
pathic cardiomyopathy.

Not all HF is systolic, however; an estimated 40% of HF
arises in patients with normal LV systolic function (20). These
patients have diastolic HF, in which the left ventricle is stiff,
fails to relax, and does not fill adequately at normal diastolic
pressures. Aging, hypertension, and CAD are the most com-
mon causes of diastolic HF.

The pathophysiology of HF is a complex interplay of
hemodynamic and neurohormonal mechanisms as the body
attempts to compensate for ventricular dysfunction. Reduced
renal perfusion stimulates the renin-angiotensin-aldosterone
system and the sympathetic nervous system. Heightened activ-
ity of these two neurohormonal systems leads to myocardial
toxicity, peripheral vasoconstriction, and renal salt and water
retention. In systolic failure, the left ventricle dilates and loses
contractility. In diastolic dysfunction, the neurohormonal sys-
tems are also activated but to a lesser degree.
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Five tasks are important in the clinical evaluation of HF
patients (3, 20-22): 1) establish HF as the patient’s diagnosis, 2)
determine the type of HF (systolic or diastolic), 3) manage HF
symptoms and determine the severity of a patient’s functional
limitation, 4) optimize medication interventions to slow dis-
ease progression and delay mortality, and 5) identify patients
who are at risk for developing HF or who have structural
heart disease but without signs and symptoms of HF.

DIAGNOSIS

Differential Diagnosis

HF is a symptom complex that may includes fatigue, dyspnea,
orthopnea, peripheral edema, and tachycardia. Causes of this
symptom complex or some of these symptoms other than HF
include cirrhosis, anemia, nephrotic syndrome, myxedema
(hypothyroidism), obesity, medications (vasodilators, estro-
gens, nonsteroidal anti-inflammatory drugs), obstructive sleep
apnea, pregnancy, varicose veins, pulmonary hypertension,
and the precursors of HF if poorly controlled such as hyper-
tension, ischemic heart disease, atrial fibrillation, and valvular
heart disease.

History And Physical Examination
ESTABLISH HEART FAILURE AS THE DIAGNOSIS

To assist with the management of HF, recent guidelines cate-
gorize HF in four stages (3). Stages A and B are pre-HF stages
when a person is at risk for HF, whereas Stages C and D are
when a person experiences symptoms of HF. Figure 10.2
shows how the stages of HF relate to the NYHA classification.
Asking about previous chest pain or MI is important in deter-
mining the cause of and planning treatment of HF. Attention
to risk factors (hypertension, diabetes mellitus, dyslipidemia,
smoking) and symptoms that suggest underlying CAD is also
important in the initial evaluation of heart failure. Other risk
factors for HF include obesity, alcoholism, viral infections,
valvular heart disease, and congenital heart disease.

A complete history is important in order to elicit symp-
toms of HF (Stage C) and search for clues regarding its etiol-
ogy (3). The classic symptoms are fatigue, dyspnea, and
edema. In HF, dyspnea on exertion often progresses to parox-
ysmal nocturnal dyspnea, orthopnea, and dyspnea at rest.
Peripheral edema, typically of the feet and legs, is the result of
fluid overload and poor cardiac function. Other symptoms of
HF include nocturia, anorexia, abdominal bloating, cachexia,
and mental confusion.

The physical examination helps establish the diagnosis of
HE, assess for fluid retention, and provides clues to the etiol-
ogy and type of the HF (23). The physical findings that best
rule in systolic HF are gallop rhythm (positive likelihood ratio
[LR+] = 24), displaced point of maximum impulse or PMI
(LR+ 16), and jugular venous distention (LR+ 9). All of these
signs are very specific but not very sensitive, meaning that
when present they are strong evidence in favor of HF but
when absent do not rule it out. Other useful signs and symp-
toms include dyspnea on exertion or at night when recumbent
(paroxysmal nocturnal dyspnea), unexpected weight gain,
wheezing or rales, and presacral or leg edema (3). Tachycardia
may be a compensatory response for a low cardiac output, and

a reduction in heart rate in response to medical treatment is an
indicator of treatment efficacy. Low blood pressure (systolic
<90 mm Hg) indicates poor cardiac output and is a predictor
of poor outcome. A weight gain of 1 to 2 kg over 1 to 3 days
suggests fluid retention, although some patients may initially
present with much greater weight gains (5 to 10 kg or more).
Pulmonary congestion is suggested by wheezes on ausculta-
tion, whereas rales suggest frank pulmonary edema.

Diagnostic Testing

Patients should undergo diagnostic testing to confirm the diagno-
sis and determine whether the HF is systolic or diastolic (3, 22).
A transthoracic two-dimensional echocardiogram with Doppler
flow studies is the most important initial diagnostic study because
it defines the type(s) and severity of LV impairment. It allows
measurement of the EF, ventricular mass, chamber dimensions,
and wall motion in addition to evaluation of valvular, pericardial,
and vascular structures. It also allows measurement of flow across
the mitral valve, categorizing patients into normal (E > A),
delayed relaxation (E < A), and restrictive (E >> A) filling pat-
terns. An abnormal E:A ratio is associated with diastolic HF (24).
Radionuclide angiography or cardiac catheterization with LV
angiography also provides reliable measurement of LVEF and
regional wall motion. The latter also permits confirmation of
diastolic HF by the measurement of ventricular filling pressures
and indices of LV diastolic relaxation. However, because it is more
invasive than other studies, it is not part of the routine evaluation
of all patients with suspected HE.

In the acutely dyspneic patients, the B-natriuretic peptide
level can be helpful in ruling out HF in a dyspneic patient. A B-
natriuretic peptide level >100 pcg/dL is moderately accurate for
the diagnosis of systolic HF in acutely dyspneic patients present-
ing to the emergency department (LR+ 3.8, LR- 0.13) (25).
Routine studies for all patients with suspected HF include com-
plete blood count, urinalysis, comprehensive metabolic profile
(including serum magnesium, phosphorus, and calcium), thy-
roid-stimulating hormone, chest radiograph, and ECG.

Ongoing assessment of functional status also plays an
important role in the management of HF patients (3).
Functional status is an indicator of disease severity and treat-
ment success and is strongly associated with prognosis.
Evaluation of functional status includes measurement of phys-
ical capacity, emotional status, social function, and cognitive
abilities. Just as with chronic stable angina, the NYHA classi-
fication of heart disease is a useful functional assessment tool
(Figure 10.2). A validated prediction model is also available
online (www.ccort.ca/ CHF RiskModel.asp) (26).

TREATMENT OF HEART FAILURE

The management of a HF patient when the follow-up in the
office includes the goals of enhancing quality of life, prevent-
ing hospitalizations due to worsening status, and preventing
disease progression and avoidable death (Fig. 10.3).

To enhance quality of life, you should routinely assess the
patient’s functional capacity (NYHA class), monitor HF signs
and symptoms, and review self-care strategies with the patient
or family. Changes in NYHA class indicate disease progres-
sion and need for more intensive therapy or possible conversa-
tions about end-of-life and prognosis. The patient’s weight
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Figure 10.3 o Patient with heart failure symptoms. A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-

quality patient-oriented evidence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the

Strength of Recommendation Taxonomy evidence rating system, see Aztp://www.aafp.orglafpsort.xml.

and volume status with its corresponding signs (peripheral
edema, crackles on lung exam) may prompt discussion of diet
and medication adherence, medication adjustments (diuretics).
Changes in dyspnea may direct the conversation to exercise
prescription or further evaluation of ischemic heart disease, or
rate control if atrial fibrillation is present.

Management of HF requires a partnership between the
physician and patient. At each encounter, inquire about specific
self-care tasks such as monitoring daily weights, symptom moni-
toring (understanding symptoms), dietary and medication adher-
ence, following exercise prescription, and avoiding medications
that worsen symptoms. Many hospitalizations can be avoided if
patients follow these simple self-care tasks and understand how to
intervene when signs of early volume overload appear.

To prevent disease progression and its attendant conse-
quences such as hospitalizations, decline in functional status,
and premature death requires close attention to control the
upstream contributing causes of HF and medication regimens
with demonstrated benefit. Achieving optimal control of the
conditions that have caused or contribute to HF applies to

both systolic and diastolic HF (Figure 10.2). Thus, you should
help the patient keep his or her blood pressure under 140/90,
achieve lipid target goals, keep the hemoglobin Alc between
7.0 and 7.5%, manage ischemia to prevent ongoing cardiac
damage, and keep the heart rate in patients with atrial fibril-
lation between 60 and 80 beats per minute (bpm). Case man-
agement is another care option that can help HF patients fol-
low treatment guidelines, attack barriers to behavior changes,
and reduce hospitalizations (27).

In addition to these interventions, it is also important to
prescribe therapies that have been shown to reduce disease pro-
gression and confer mortality benefit. Although several drugs
have been shown to improve mortality for patients with systolic
HE, for diastolic HF, the data for a mortality benefit are lacking.

Systolic Heart Failure
ACE inhibitors (ACEls) such as enalapril, captopril, and

lisinopril are the cornerstone of treatment for chronic systolic
HF (3, 28) (see Figure 10.2). Many large clinical trials have
shown that ACEIs improve symptoms, reduce mortality,
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decrease hospitalizations, and improve quality of life in all
NYHA classes of HF. All HF patients who do not have con-
traindications should receive an ACEI. Contraindications
include pregnancy, bilateral renal artery stenosis, hypotension
(systolic blood pressure <<90), worsening renal, potassium
retention (K+ >5.5), angioedema, and chronic cough.
Treatment with ACEIs should be initiated at low doses and
increased by doubling the dose every 3 to 7 days until recom-
mended target doses are achieved. Serum blood urea nitrogen,
creatinine, potassium, and blood pressure should be measured
before initiating therapy, again at 2 weeks, and with any
change in dose. Angiotensin receptor blockers (ARBs such as
losartan, valsartan, and candesartan) are alternatives for those
who are intolerant of ACEIs (29). ARBs have been shown to
be equivalent to ACEIs in reducing mortality; but adding an
ARB to an ACEI was associated with worse outcomes in one
large randomized controlled trial (30). The combination of
hydralazine and isosorbide dinitrate may be a particularly
effective treatment for black patients, either as an addition or
an alternative to ACEI to decrease afterload (31).

All patients with stable NYHA class IT and IIT HF should
receive a [3-blocker unless there is a contraindication (3). -
blockers (i.c., carvedilol, bisoprolol, and extended-release
metoprolol) are usually taken together with ACElIs. Studies
have shown that they delay clinical progression of HF and
reduce mortality. They also should be initiated at low levels
and titrated to target heart rates of approximately 70 bpm (a
decrease from a mean heart rate of 85 in one large trial) (32).
Contraindications include hypotension, fluid retention, wors-
ening HF, bradycardia, and heart block.

Diuretics are an important component of successful HF
therapy, primarily to improve symptoms. They act rapidly to
reduce fluid retention, and complement treatment with
ACEIs and B-blockers (3, 28). Measuring daily body weight is
helpful in assessing the response to diuretic therapy and for
defining when increased dosing is needed. Diuretic resistance,
often seen in severe failure, can be overcome by using a com-
bination of two diuretics (i.e., furosemide and metizoline).
Spironolactone or eplerenone, potassium-sparing diuretics
that block aldosterone receptors, reduce the risk of morbidity
and mortality in NYHA class III and IV HF patients. In con-
junction with ACEIs and a loop diuretic, one of the potas-
sium-sparing diuretics should be considered for use in all
advanced HF patients (3, 33). The risks of treatment with
diuretics include electrolyte depletion, activation of the renin-
angiotensin-aldosterone system, hypotension, and azotemia. It
is important to monitor closely for hyperkalemia if potassium-
sparing diuretics are used; research trials measured potassium
as often as once each month after the initiation phase (3).

Digitalis glycosides have long been used for HF and are
also used to control the ventricular response rate in patients
with atrial fibrillation (AF) (3, 28). Their benefit for selected
patients includes the alleviation of symptoms and reduction in
hospitalizations. Digitalis has no effect on mortality, and may
even increase mortality in women (34). Treatment is initiated
with a dose of 0.125 to 0.25 mg daily with an optimal serum
digoxin range of 0.5 to 0.8 ng/mL (35). It is important to mon-
itor serum levels of digoxin to detect toxicity, but serum levels
do not correlate with therapeutic effects. Risks of digoxin
include arrhythmias, gastrointestinal symptoms, and neuro-
logic complaints.

Diastolic Heart Failure

Approximately one-third of HF patients have normal or near-
normal systolic function. They have diastolic HF, in which the
ventricles are stiff, cannot fill without high end-diastolic pres-
sures, and have impaired capacity to change filling with vary-
ing activity levels. The clinical diagnosis is made when
patients have typical symptoms of HF, only mildly reduced or
normal LVEF, and changes on echocardiography suggesting
poor diastolic filling of the left ventricle. Distinguishing dias-
tolic and systolic HF is important because their treatment
strategies are different.

There have been no randomized controlled trials of inter-
vention for diastolic HF (3, 20). Thus, the management of dias-
tolic HF must be guided by limited clinical trials, clinical expe-
rience, and knowledge of pathophysiology. Initially, treatment
should be directed at treating underlying causes of diastolic HF
such as CAD, hypertension, arrhythmias, severe anemia, thyro-
toxicosis, hemochromatosis, and constrictive pericarditis. The
next management goal is to reduce symptoms of fluid overload
and elevated ventricular filling pressure (3, 20). Careful use of
loop diuretics and nitrates can reduce fluid volume and pul-
monary artery pressure. However, even small reductions in vas-
cular volume may significantly reduce ventricular filling, lower
cardiac output, and worsen symptoms. Nondihydropyridines
calcium channel blockers, 3-blockers, and ACEIs have proper-
ties that may improve diastolic failure. Calcium channel block-
ers have been shown to improve symptoms and exercise toler-
ance in clinical trials. 3-blockers act by slowing heart rate and
thereby enhancing ventricular filling. ACEls, over time, may
reverse LV hypertrophy (LVH) in diastolic failure.

LONG-TERM MONITORING

Figure 10.3 includes the approach to long-term monitoring of
HFE

Atrial Fibrillation

AF is the most common chronic cardiac rhythm disturbance
that causes significant morbidity and mortality in the general
population (1, 4). The prevalence of AF increases with age,
from 2% in the general population to 8% to 10% of individu-
als older than age 80 years (4). AF is characterized by chaotic
atrial activity caused by simultaneous discharge of multiple
atrial foci that produces an irregularly, irregular cardiac
rhythm with varying ventricular rate. AF is the most common
cardiac condition that predisposes individuals to thromboem-
bolic stroke (relative risk = 7 for patients with AF) (1, 4).

Atrial fibrillation can be classified as paroxysmal (self-
terminating), persistent (not self-terminating, lasting >7 days),
or chronic (failed cardioversion, lasting >1 year). Figure 10.4
outlines a general approach to the evaluation and management
of patients with atrial fibrillation. Key tasks for the physician
include (4):

e Detecting underlying causes for AF and coexisting cardio-
vascular disease

e Treating patients who are acutely symptomatic

® Determining whether to attempt cardioversion to sinus
rhythm
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Newly Discovered AF.
Paroxysmal or persistent?

Paroxysmal AF

Persistent AF

Stable hemodynamically?

v

No

Yes No

Urgent cardioversion

Rate control with IV
diltiazem, beta-blocker or
digoxin; consider
anticoagulation and
cardioversion.
Spontaneous cardioversion?

Aeeept as permanent AF?

Yes

Rate control and long-
term anticoagulation
based on risk for
thromboembolic events;
long-term anti-arrhythmic
therapy unnecessary;
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consider AV nodal blockade

Yes

A

No

IV unfractionated heparin
or SQ low molecular
weight heparin. AF onset
<48 hours?

v “y

¢No

DC shock or medical
cardioversion

Home with follow-up;
consider
anticoagulation based
on risk for
thromboembolic
events; consider
antiarrhythmic drug
therapy to suppress AF
and maintain NSR.

TEE guided cardioversion

or anticoagulation for
3 weeks and then
cardioversion

* Yes

Sinus rhythm restored? »- Failed cardioversion

No

Figure 10.4 ¢ Management of atrial fibrillation.

¢ Controlling ventricular rate for patients with chronic atrial
fibrillation

® Determining a plan for anticoagulation to prevent throm-
boembolic events (e.g., stroke)

DIAGNOSIS

Differential Diagnosis

Patients with AF can present with no symptoms, or with palpi-
tations, dyspnea, lightheadedness, chest pain, or even significant
respiratory distress (36). The differential diagnosis of palpitations
with or without dyspnea include anxiety disorder, electrolyte

abnormalities, hyperthyroidism, ischemic heart disease, HF,
chronic obstructive pulmonary disease, pulmonary embolus,
stimulants (caffeine, cocaine), alcohol, medication toxicity, sepsis,
pneumonia, mitral valve prolapse, and cardiac arrhythmias.

History and Physical Examination

A complete history and physical examination is directed
toward identifying the possible causes, establishing the onset
and duration of symptoms because the timing of new onset
AF determines appropriate therapy, and determining if the
patient is hemodynamically stable. Patients with asympto-
matic AF may be detected when routine cardiac auscultation
uncovers an irregular rhythm. Physical examination can also
reveal an anxious patient with significant respiratory distress,
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TABLE 10.2 Decision-making Tool for Choosing Between Warfarin (Coumadin) and Aspirin Therapy in
Patients with Nonvalvular Atrial Fibrillation

Step 1. Determine the patient’s annual risk of stroke using the two clinical decision rules shown below:

ACCP Rule
Definition Risk Group Annual Stroke Rate, % (95% Cl)
History of stroke or TIA; hypertension; heart failure; age High 3.0 (2.5-3.8)
older than 75 years; or at least two moderate risk factors
Age 65-75 years, DM or coronary artery disease; not high risk Moderate 1.0 (0.4-2.2)
Not moderate or high risk Low 0.5 (0.1-2.2)

CHADS, Rule

Risk Score Interpretation

Annual Stroke Rate, %

Risk Factor Points Point Totals Risk Group (95% Cl)
Congestive heart failure 1 3 or more High 5.3 (3.3-8.4)
Hypertension 1 lor2 Moderate 2.7 (2.2-34)
Age older than 75 years 1 0 Low 0.8 (0.4-1.7)
Diabetes mellitus 1

Stroke or TIA 2

Total points:

Step 2. If the patient is at high risk, consider warfarin. If they are at low risk, consider aspirin. If they are at moderate risk
or if the risk estimate differs between ACCP and CHADS?2, evaluate their bleeding risk in step 3 and discuss pros and

cons of treatment with patient.

Step 3. If patient is moderate risk, estimate bleeding risk and weigh risks and benefits with patient.

Outpatient Bleeding Risk Index

Risk Score Information

Maijor Bleeds per Total

Risk Factor Points Point Total Risk Group Number of Patients
Age at least 65 years 1 0 Low 0 per 128
History of GI tract bleeding 1 1 or more High 5 per 92

History of stroke 1

Recent MI, hematocrit lower than 30%, 1

creatinine higher than 1.5, or DM
Total points:

ACCP = American College of Chest Physicians; CI = confidence interval; TIA = transischemic attack; DM = diabetes mellitus; CHADS = congestive heart
failure, hypertension, age greater than 75 years, diabetes and history of stroke or TIA; GI = gastrointestinal; MI = myocardial infarction; TIA = transient
ischemic accident.

(Adapted from Ebell M. Choosing between warfarin (Coumadin) and aspirin therapy for patients with atrial fibrillation. Am Fam Phys 2005;71:2348-2351.

Used with permission.)

hypotension, tachycardia with heart rates ranging from 80 to
150 bpm, tachypnea, and crackles on pulmonary exam.

Diagnostic Testing

Atrial fibrillation is confirmed by ECG (absence of P waves,
irregular chaotic QRS complexes). Laboratory tests for the ini-
tial workup of AF include a complete blood count, thyroid-
stimulating hormone, renal, hepatic function, and considera-
tion of drug screen. If the patient has significant respiratory
distress, a chest x-ray can be helpful with identifying pul-
monary processes. An ECG should be ordered to detect
underlying valvular or cardiac disease and to evaluate the size
of the left atrium, which is an indicator of reversibility. If car-
dioversion is likely within the next 48 hours for rhythm control

then a transesophageal echo (TEE) is indicated to identify a
possible mural thrombus.

TREATMENT OF ATRIAL FIBRILLATION

Treatment of patients with AF considers the type, the presence
of hemodynamic instability, contributing conditions, deciding
on rate or rhythm control, and the plan for anticoagulation
therapy (Figure 10.4). The decision for anticoagulation therapy
includes balancing the risk for thromboembolic events without
anticoagulation with the risks of bleeding with anticoagulation,
and is part of the care of every patient with AF. The decision
for long-term anticoagulation of patients with AF to prevent a
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future event is separate from deciding on rate or rhythm con-
trol to treat symptoms. Fortunately, treatment with antiplatelet
agents or warfarin significantly reduces the risk of stroke (4).
Table 10.2 outlines a practical decision rule to identify low-risk
AF patients who can be treated with aspirin rather than war-
farin, and identifies the intermediate and high-risk AF patients
when warfarin is indicated (37).

New-onset AF

If the patient is hemodynamically unstable (ventricular rate
>140 bpm and with acute MI, chest pain, dyspnea, or HF), the
treatment is urgent synchronized cardioversion. If a hemody-
namically stable patient has early onset AF (identified within
<48 hours of onset), start heparin, perform TEE to rule out
atrial thrombus, and cardioversion. If new AF is identified
more than 48 hours after onset, TEE can be performed to rule
out atrial thrombus and cardioversion can be done, but if
thrombus is present, anticoagulation with warfarin is begun
and cardioversion delayed for 3 weeks. The heart rate should
be controlled with I'V diltiazem or a 3-blocker to maintain the
ventricular rate between 60 and 80.

Paroxysmal AF

Paroxysmal AF is self limiting; two-thirds of patients convert,
often within 24 hours, and if the patient is hemodynamically sta-
ble they require no further rhythm management. Appropriate
treatment of correctable causes is the primary intervention, and
the need for anticoagulation should be determined.

For patients successfully converted to sinus rhythm from
atrial fibrillation, some will benefit from short-term use of
medications. However, most should not be placed on long-
term rhythm maintenance therapy because the risks appear to
outweigh the benefits (36, 38). The choice of medication depends
upon the presence of comorbid conditions (4). If a pattern of
recurrent paroxysmal episodes occurs, for the patient with
minimal heart disease the first line suppressive antiarrhythmic
therapy is flecainide propafanone, or sotalol. If these drugs fail
to prevent AF episodes, then amiodarone is second-line ther-
apy. For patients with AF and heart failure, safety data sup-
port the use of amiodarone as first line therapy (39, 40). For
patients with AF and coronary artery disease, sotalol is the
drug of choice because of its antiarrhythmic and B-blocking
properties (41, 42). For AF and hypertension, the initial drug
choice is based on the presence or absence of LVH (4). If LVH
is absent, flecainide and propafenone are first-line and amio-
darone or sotalol second-line therapies. If LVH is present, then
amiodarone is first line.
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Persistent AF

When AF does not terminate spontaneously or with initial
medications and persists, then the physician and patient are
faced with the decision to accept progression to permanent AF
or to attempt cardioversion to normal sinus rhythm. The deci-
sion to choose either rate or rhythm control depends on indi-
vidual patient factors such as age, symptoms, and risk for
thromboembolic events. Cardioversion does not confer better
survival or improved quality of life when compared to rate
control (42—44). Successful cardioversion does not reduce the
need for long-term anticoagulation in those patients who are
at increased risk of thromboembolic events (i.e., congestive
heart failure, hypertension, age greater than 75 years, diabetes
and history of stroke or transient ischemic accident 2 score >1,

Table 10.2 [37]).
Permanent AF

Management of permanent AF focuses on rate control. Target
heart rate is 60 to 80 bpm and is accomplished with drugs that
block the AV node: B-blockers, nondihydropyridine calcium
channel blockers, and digoxin. B-blockers are considered first
line, but if bronchospastic disease is present, verapamil and
diltiazem are effective alternatives. Digoxin is not as effective
as these two classes for rate control, but is synergistic when

added to them.

Y PO N

e Regularly screen patients with known coronary artery disease
(CAD) for new or increasing chest pain episodes, and inter-
vene aggressively if an unstable angina pattern is suspected.

e Consider prescribing an antiplatelet medication, B-blocker,
lipid-lowering agent, and angiotensin-converting enzyme
inhibitor (ACEI) for all patients with CAD to decrease
mortality from progressive coronary heart disease.

e Complete an echocardiogram with Doppler flow for all
patients with a clinical diagnosis of heart failure to define
the type(s) and severity of left ventricular impairment.

e All patients with systolic heart failure who do not have con-
traindications should receive either an ACEI or angiotensin
receptor blocker to improve symptoms, reduce mortality,
decrease hospitalizations, and improve quality of life.

e For patient with atrial fibrillation, the family physician’s key
tasks are to detect underlying causes, treat acute symptoms,
control ventricular rate, and understand the evidence, tim-
ing, and mechanisms for cardioversion and anticoagulation.
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CHAPTE

Hypertension

Brian R. Forrest and Anthony J. Viera

CLINICAL OBJECTIVES -

1. Define hypertension and discuss its epidemiology and
clinical importance.

2. Describe the initial approach to evaluating and man-
aging a patient with elevated blood pressure.

3. Name the maijor classes of medications used to reduce
blood pressure and describe the approach to choosing
antihypertensive therapies.

Hypertension—defined as a sustained systolic blood pressure
(SBP) greater than 140 mm Hg, a sustained diastolic BP
(DBP) greater than 90 mm Hg, or being on antihypertensive
treatment—is a chronic condition that affects more than
72 million Americans (1, 2). Its prevalence greatly increases
with age, affecting more than three-quarters of those age
75 years or older (1). The estimated lifetime risk of develop-
ing hypertension in the United States is 90% (3).
Hypertension is one of the major contributors to death from
cardiovascular disease, responsible for 35% of all myocardial
infarctions (Mls) and strokes as well as half of all episodes of
congestive heart failure (CHF) (4). Hypertension is also a
major contributor to peripheral vascular disease, end-stage
renal disease, aortic aneurysm, and retinopathy (5-8). Nearly
1 of 4 premature deaths is caused by hypertension, making it
the single most important cause of premature death in devel-
oped countries (7, 9). It is the most common diagnosis in the
United States, and annual costs attributable to hypertension
are estimated to be nearly $77 billion (1).

Nationally, the death rate from stroke has dropped by
60% in the last 3 decades, and mortality from coronary heart
disease has declined by 53%. Both changes are in part attribut-
able to better detection and control of hypertension (10). Yet,
despite what is known about the benefits of treatment, 35% of
patients with hypertension are not being treated and 63% do
not have their hypertension under control (2, 11). More than
30% of people with hypertension are not even aware of their
problem (12). Although lack of access to medical care might
explain some of this quality gap, much of the undiagnosed and
uncontrolled hypertension occurs in patients who have health
insurance and access to a physician (13).

The bulk of detection and treatment of hypertension is
done by family physicians and other primary care clinicians.
This chapter focuses on what you should know about adult
hypertension, such as making the diagnosis, the initial evaluation,

recommending lifestyle modification and drug therapy, and
planning long-term management.

SCREENING

The first step in treating hypertension is finding it. Every fam-
ily physician should have a strategy for detecting hypertension
in his or her patient population. The US Preventive Services
Task Force strongly recommends that clinicians screen adults
18 years and older for hypertension, but makes no recommen-
dation regarding the interval at which screening should take
place (7). Most screening for hypertension occurs opportunis-
tically, in that patients presenting to a clinic for any reason will
have their BP measured. This approach works well for those
patients who come to the physician several times per year.
Some groups, however, such as younger to middle-aged men
and underserved populations do not regularly seek medical
care and may require special contact via mailings, health fairs,
or worksite screening. Within practices, quality improvement
efforts for hypertension care might include electronic health
records, patient registries, and reminder systems to identify
people with elevated BP who remain undiagnosed or under-
treated (14).

ACCURATE MEASUREMENT OF BLOOD PRESSURE

Although measurement of BP is one of the most commonly
performed tasks in clinical medicine, it is also fraught with
error. The gold standard for noninvasive measurement of BP
is the auscultatory method using a mercury sphygmomanome-
ter with an appropriately sized cuff. However, concerns over
potential environmental hazards posed by mercury have led to
phasing out of mercury instruments (15). Aneroid sphygmo-
manometers use a column of air rather than a column of mer-
cury and can easily lose calibration (16). With either type of
sphygmomanometry, several sources of error are introduced
by the person obtaining the measurement. These include
errors of technique, and terminal digit bias (the tendency to
record 5 or 0 as the last digit). Further, different observers may
use different Korotkoff sounds in their interpretation of BP.
Increasingly, clinical settings are relying on automatic devices
to obtain BP measurements. These devices obviously elimi-
nate some of the observer factors (e.g., digit bias), but they
cannot accurately assess BP in people with arrhythmias (e.g.,
atrial fibrillation) or severe atherosclerosis (because of poor
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compliance of arteries). Palpation of the radial pulse on the
measured arm (to ensure that the cuff occludes the brachial
artery) can help prevent measurement error from arrhythmia or
less than full compression. Some devices have a digital display
that demonstrates the measured pulse wave as well. Finally,
automatic devices should be periodically calibrated against a
gold standard (i.e., a mercury manometer).

Because BP may be elevated by acute stressors or recent
activity, patients should be relaxed and seated for at least
5 minutes before the measurement is taken. A distended blad-
der or the recent use of tobacco or caffeine may give spuriously
high readings. The patient should be seated, with the arm bare
and supported. The cuff should be centered with the air blad-
der portion of the cuff encircling 80% of the arm. A wider cuff
should be used on obese or thick arms. A small cuff or the
presence of thick or restrictive clothing under the cuff will
falsely elevate the readings by as much as 10 to 15 mm Hg.
With the auscultatory method, the ipsilateral radial pulse
should be palpated during inflation to be certain that systolic
pressure has been exceeded. The pulse should disappear when
the cuff is adequately pressurized; otherwise, the presence of
an auscultatory gap will confuse the systolic reading. Listen
with the bell of the stethoscope (or with light pressure in
stethoscopes with a tunable diaphragm) to hear the low-
frequency Korotkoff sounds. The first repetitive sound corre-
sponds to the systolic pressure. Diastolic pressure should be
noted at the disappearance of the sounds, not muffling,
because disappearance is a more reliable criterion for diagno-
sis, and most studies of treatment have used it. Finally, on
the initial measurement, BP should be checked in both arms
(16, 17). Significant variations between pressures in each arm
should prompt further evaluation for underlying causes such
as coarctation or stenosis.

Some patients have BP that is elevated when measured in
the office setting but not when measured out of the office set-
ting using either self-BP monitoring or 24-hour ambulatory BP
monitoring. Sometimes, this “white-coat hypertension” will be
suspected because the patient will tell you that his or her BP is
always “normal” when checked elsewhere. The incidence of
white-coat hypertension is less than 25% of measured hyper-
tension, and therefore should be confirmed with structured
home measurements or ambulatory BP monitoring (18).

Automatic BP devices stationed in grocery stores and pharma-
cies are likely to be inaccurate and should not be relied on (19).
Home (or self) BP monitoring may be extremely useful as an
adjunct to diagnosis or management (20). A website listing
automatic devices that have been validated is maintained at
www.dableducational.com (21). In patients who have an eleva-
ted BP in the office setting, but in whom you suspect white-coat
hypertension based on no evidence of target organ damage, a
24-hour ambulatory BP monitor measurement may be useful
(8, 22). Keep in mind, however, that white-coat hypertension,
while conferring less risk than sustained hypertension, may not
be entirely benign (23-25). Also, masked hypertension, defined
as BP that is not elevated in the office but elevated elsewhere,
carries nearly the risk of sustained hypertension (25). How best
to detect masked hypertension is a subject of ongoing research.
The different cutoffs for what is considered an elevated BP are
shown in Table 11.1. Note that “normal” out-of-office BP is
about 5 mm Hg lower than “normal” office BP (20).

CLINICAL ASSESSMENT

Making the Diagnosis

After you have identified a patient with an elevated BP,
remember that the final diagnosis of hypertension is a clinical
one—a function of the actual BP, risk factors, and the effect of
the diagnosis on the patient. A single, greatly elevated BP
reading in the office setting (SBP >200 mm Hg and/or DBP
>120) is adequate to make the diagnosis of hypertension in the
absence of a recognized cause of secondary elevation, and
treatment should be immediately initiated. For most patients
with somewhat elevated blood pressure (SBP 140 to 200 mm
Hg or DBP 90 to 120 mm Hg), an average of three readings
over at least 6 weeks should be used. If the average SBP is
higher than 140 mm Hg or the average DBP is higher than
90 mm Hg, the diagnosis is confirmed. If uncertainty remains,
base your assessment on additional readings.

The term “isolated systolic hypertension” refers to a SBP
>140 mm Hg when the DBP is <90 mm Hg. Isolated systolic
hypertension is common in the elderly partially because of
decreased vascular compliance. Historically, DBP was used to

TABLE 11.1 Cutoffs for Diagnosis of Hypertension based on Type of BP Measurements

Setting Systolic BP Diastolic BP | Comment

Office measurements 140 mm Hg | 90 mm Hg Two readings, 5 minutes apart, sitting in chair. Confirm

reading in other arm.

Home or self-BP 135 mm Hg | 8 mm Hg Average of measurements taken on 4 consecutive days,
measurements three measurements taken in the morning and three

measurements taken in the evening (20).

Awake average of 135 mm Hg | 8 mm Hg There is normally a 10% to 20% decrease of BP during
24-hour ambulatory sleep. Patients that do not have this decrease (“nondippers”)
BP measurements may be at increased cardiovascular disease risk (22).

Entire average of 130 mm Hg | 80 mm Hg
24-hour ambulatory
BP measurements
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classify the severity of hypertension. However, longitudinal
studies have demonstrated that SBP is a better predictor of
future morbidity and mortality, especially for middle-aged
and older individuals (8, 26). Patients are thus classified based
on whichever level of BP (systolic or diastolic) is in the higher
range (8). Those in whom the SBP is between 140 and 159 or
the DBP is between 90 and 99 mm Hg are said to have stage 1
hypertension, whereas those in whom SBP is greater than
159 mm Hg or DBP is greater than 99 mm Hg are said to have
stage 2 hypertension (8).

Initial Evaluation

Table 11.2 lists the key elements of history, physical examina-
tion, and laboratory tests that should be considered in all
patients with a new diagnosis of hypertension. The initial eval-
uation should screen for end-organ damage and other cardio-
vascular risk factors, address the possibility of secondary causes
of hypertension, and begin educating the patient and family.
The rationale for including each component is based primarily
on an understanding of the natural history of cardiovascular
disease, not necessarily on outcome-proven evidence.

HISTORY

As a first step, make note of symptoms suggesting end-organ
disease, such as chest pain, orthopnea, paroxysmal nocturnal
dyspnea, lower extremity edema, or claudication. Then
address the possibility of secondary or treatable causes of
hypertension. The most common secondary causes in primary
care settings are significant alcohol use, chronic renal disease,
and drugs (including over-the-counter agents such as decon-
gestants and illicit drugs); also consider renovascular hyperten-
sion, hyperaldosteronism, pheochromocytoma, and obstructive
sleep apnea (OSA). More than 50% of patients with OSA have
hypertension, and treatment of OSA reduces BP in these
patients (27). A useful mnemonic to help think about the sec-
ondary causes of hypertension is shown in Table 11.3 (27). Ask
about specific symptoms that suggest secondary causes, such as
sweating, palpitations, or flushing.

Keep in mind that in primary care settings at least 90% to
95% of newly diagnosed hypertensive patients will not have a
secondary cause. More extensive workup is indicated only for
patients younger than age 25, and for those in whom a second-
ary disease is suspected on clinical grounds, such as severity of
hypertension, malignant course, a lack of response to therapy,
or physical findings of secondary disease, such as a renal bruit
or a Cushingoid appearance.

ASSESS GLOBAL CARDIOVASCULAR RISK

It is important to identify other cardiac risk factors that inter-
act with hypertension to increase risk such as smoking, dia-
betes, dyslipidemia, or a family history of early cardiac disease.
Cardiovascular disease risk calculators can provide an estimate
of a person’s risk over a specified time frame (e.g., next 10 years)
(28, 29). For example, using the free web-based or personal
digital assistant calculator available from Aztp://www.med-
decisions.com/cvtool/, a 56 year old male nonsmoker, nondia-
betic with a SBP of 175 mm Hg, a total cholesterol of 243
mg/dL with high-density lipoprotein of 30 mg/dL, and no
evidence of left ventricular hypertrophy on electrocardio-
gram has a 10 year risk of having a cardiovascular event of
approximately 29%. Such information may be useful in help-
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ing patients understand the importance of controlling blood
pressure and other risk factors.

PHYSICAL EXAMINATION

Start by making note of the patient’s body mass index (BMI). To
assess end-organ damage, cardiovascular examination should
note cardiac size and rhythm, the presence of a third heart
sound (S3), peripheral edema or other signs of cardiac failure;
decreased pulses; or carotid bruits. Focal weakness, abnormal
gait, or other abnormalities on neurologic testing may suggest a
prior cerebrovascular accident. Ophthalmoscopic examination
may disclose hypertensive retinopathy. Physical features that
suggest a secondary cause of hypertension include Cushingoid
features such as moon facies and central adiposity, a diastolic
abdominal bruit suggestive of renovascular hypertension, or the
diminished femoral pulses with hypertension in the arms that
suggest coarctation of the aorta.

INITIAL LABORATORY OR OTHER DIAGNOSTIC TESTS

Laboratory tests should include urinalysis to identify proteinuria
and hematuria, as well as serum blood urea nitrogen (BUN) and
creatinine to assess renal function. In those in whom the urinal-
ysis shows no protein, consider a urinary microalbumin to screen
for early nephropathy. Obtain an electrocardiogram to check for
left ventricular hypertrophy (Table 11.4), arrhythmia, and base-
line ST segment changes or signs of previous MI. An echocardio-
gram is indicated if left ventricular hypertrophy is suspected
based on the electrocardiogram or physical examination. Obtain
a fasting blood glucose level and a full cholesterol panel (includ-
ing low-density lipoprotein, high-density lipoprotein, and
triglycerides) to detect diabetes mellitus and hyperlipidemia. A
complete blood count revealing mild anemia may be a sign of
chronic renal insufficiency. Hyperaldosteronism is suggested by
a low serum potassium level.

PATIENT EDUCATION

Patients may find it difficult to understand hypertension (30).
There are no symptoms, and for most patients, the major issue
is a risk of stroke or heart attack 15 to 20 years later, far
removed from their current experience. They may also have
fears and negative images about BP medications (30). By tak-
ing time for a thorough history and physical examination, you
underscore the importance of hypertension and begin to teach
the patient how lifestyle influences the problem. Over the long
term, your effectiveness in managing the hypertensive patient
depends on your ability to educate your patient. Ultimately, it
is the patient who decides what recommendations to follow,
including whether or not to take a medication for the rest of
his or her life.

TREATMENT

General Approach

After the initial evaluation, take time to develop an individ-
ualized treatment plan that contains elements of lifestyle
modifications and, if appropriate, pharmacotherapy. Figure 11.1
provides an algorithm describing initial management. In
patients who have stage 1 hypertension and no signs of target
organ damage, a 3-month period of lifestyle modifications
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TABLE 11.2 Recommendations for Initial Evaluation of Hypertension

(Based on Expert Opinion)

History

Look for features suggesting secondary disease

Age <25

Malignant course

Lack of response to therapy

Ask about symproms of end-organ disease

Chest pain

Orthopnea

Paroxysmal nocturnal dyspnea

Lower extremity edema

Claudication

Left ventricular hypertrophy

Ldentify other cardiovascular risk factors

Diabetes

Smoking

Family history of early coronary artery disease

History of elevated cholesterol level

Physical examination

Evaluating For

Pulse

Arrhythmia

Body mass index

Obesity

Cardiac: size, rhythm, S3, JVD, edema

Left ventricular hypertrophy, heart failure

Vascular: carotids, peripheral pulses

Carotid artery disease, peripheral artery disease

Back: renal bruits

Renovascular hypertension

Fundus

Hypertensive retinopathy

Neurologic

Prior cerebrovascular event

Laboratory tests

Urinalysis Hypertensive nephropathy

Urine microalbumin Microalbuminuria (early hypertensive
nephropathy)

BUN/creatinine Renal dysfunction

Potassium and sodium Aldosteronism

Glucose Diabetes

Fasting lipid panel (HDL, LDL, triglycerides) | Hyperlipidemia

Electrocardiogram Left ventricular hypertrophy, prior

myocardial infarction

BUN = blood urea nitrogen; HDL = high-density lipoprotein; JVD = jugular venous distention.

without pharmacotherapy may be sufficient to bring a
patient’s BP to goal. Left unaddressed, however, approximately
20% of patients with stage 1 hypertension will progress to
stage 2 over a 4 year period (31). In patients at high risk of car-
diovascular events, delaying treatment may result in poorer
long-term outcomes (32).

In patients between 40 and 69 years of age, observational
studies have found that for every 20/10 mm Hg increase in
blood pressure, the risk of stroke and cardiovascular events is
doubled (33). Treating hypertension dramatically lowers the
incidence of end-organ complications such as stroke and heart
disease (34). Patients with greater BP elevations and those with
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TABLE 11.3 “ABCDE” Mnemonic for Secondary Causes of Hypertension

Mnemonic Think About Comment
A Accuracy Are the blood pressure readings accurate? Could chronic alcohol use be playing a
Alcohol role? Does the patient have obstructive sleep apnea? Does the patient have
Apnea hypokalemia or other suggestions of primary hyperaldosteronism?
Aldosteronism
B Bruits Is there an abdominal bruit suggestive of renovascular hypertension? Does the
Bad kidneys patient have renal parenchymal disease (which can be cause or a consequence of
hypertension)?
C Catecholamines | Is the patient having palpitations, tachycardia, diaphoresis, headaches, and/or
Coarctation paroxysmal hypertension suggestive of pheochromocytoma? Are there decreased
Cushing or delayed femoral pulses, or rib notching on chest x-ray suggestive of coarctation
of the aorta? Any weight gain, hirsutism, amenorrhea, striae, or moon facies
suggestive of Cushing syndrome?
D Drugs Any use of sympathomimetics, corticosteroids, NSAIDs, oral contraceptive pills,
Diet MAGOISs, or other drugs that can elevate BP? Are excess dietary sodium or obesity
contributing?
E Endocrine Is there untreated thyroid disease or hyperparathyroidism? Is there another
Erythropoietin disorder (COPD) leading to increased erythropoietin levels?

NSAID = nonsteroidal anti-inflammatory drug; MAOI = monoamine oxidase inhibitor; COPD = chronic obstructive pulmonary disecase.
Adapted from Onusko E. Diagnosing secondary hypertension. Am Fam Phys 2003;67(1):67-74.

higher overall cardiovascular disease risk derive the greatest
benefit from treatment (35-38). Using data from the
Hypertension Detection and Follow up Program, only three
patients with DBP between 115 and 129 mm Hg would have
to be treated for 5 years to prevent one death, stroke, or MI
(number needed to treat [INNT]s, = 3) (39). In a stage 1 hyper-
tensive patient with additional cardiac risk factors, a reduction
of 12 mm Hg in SBP over 10 years will prevent one death for
every 11 patients treated (NNT;, = 11). For those with pre-
existing cardiovascular disease or target organ damage treat-
ing only nine patients for 10 years will prevent one death (40).

The extent to which BP should be lowered has been the
subject of several studies. In the Hypertension Optimal

TABLE 11.4 Simplified Criteria for Left
Ventricular Hypertrophy (LVH) on
Electrocardiogram

The presence of ALL three of the following criteria

suggests LVH:

e Deepest S wave in lead V; or V, plus tallest R wave
in lead Vsor Vy = 35 mm, OR R wave in lead a
VL = 12 mm

e Age = 35 years

e Left ventricular “strain” pattern (asymmetric ST
segment depression and T wave inversion, usually
seen in leads I, aVL, V,—V,)

Adapted from Goldberger AL. Clinical electrocardiography: a
simplified approach, 6th ed., Mosby, St. Louis, 1999; Grauer K. 12-lead
ECGs: a “pocket brain” for easy interpretation, 2nd ed., KG/EKG
Press, Gainesville, FL, 2001.

Treatment trial, 18,790 participants 50 to 80 years of age were
randomly assigned to a DBP goal of =90 mm Hg =85 mm
Hg, or =80 mm Hg (41). Rates of overall cardiovascular events
were similar among the groups. In a subgroup analysis of the
1,501 participants with diabetes, those randomized to a goal
DBP of =80 mm Hg had 12.5 fewer major cardiovascular
events per 1,000 patient-years (p <<0.01) compared with the
participants randomized to a goal DBP =90 mm Hg (41). In a
United Kingdom Prospective Diabetes Study Group (UKPDS)
trial, 1,148 patients with type 2 diabetes were randomized to
tight control (goal BP <150/85 mm Hg) or less tight control
(goal BP <180/105 mm Hg) (42). Achieved mean BP levels
were 144/82 mm Hg in the tight control group and 154/87 mm
Hg in the less tight control group. At follow-up after a mean of
8.4 years, the tight control group had approximately 7 fewer
diabetes-related deaths (p = 0.02) and 5 fewer strokes (p =
0.01) per 1,000 patient-years (42). In a trial to investigate the
effects of different levels of BP control among nondiabetics, the
Cardio-Sis investigators randomized 1,111 patients (open-
label) to goal SBP of <140 mm Hg (usual control) or goal SBP
of <130 mm Hg (tight control) (43). Approximately 6% fewer
patients in the tight control group had left ventricular hyper-
trophy at 2 years for an NNT of 18 over 2 years.

The 7th report of the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7) guidelines recommend that the target
BP should be less than 140/90 mm Hg for most patients and
less than 130/80 mm Hg for patients with diabetes mellitus or
renal disease (8). Although lowering BP to these goals is bene-
ficial, keep in mind that excessive lowering can be harmful.
Lowering DBP to a level below 70 mm Hg diastolic has been
associated with increased mortality, stroke, and MI in patients
with coronary artery disease, which may be a particular con-
cern for older patients (44). Also, although adverse effects of
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Patient with newly diagnosed Stage 1 or 2
hypertension. Lifestyle modifications for 3 months.

v

At goal BP (<140/90 mm Hg or Yes
<130/80 mm Hg for those with
diabetes or chronic kidney disease)?

Monitor BP i
annually

h Initial drug choices j

¢No

Stage 1 hypertension

Stage 2 hypertension

Thiazide-type diuretic for most
May consider ACEI, ARB, BB, CCB,
or combination based on consideration
of compelling indication (e.g., ACEI
for diabetics), side effect profiles,
drug interactions and cost

Use combination of two compatible
classes: Thiazide plus ACEI
ACEI or ARB plus CCB
Thiazide plus ARB
Thiazide plus CCB
Thiazide plus BB

v

At goal BP?

v

Figure 11.1 e Suggested manage-
ment of Stage 1 or 2 hyperten-
sion. BP = blood pressure; ACEI =
angiotensin-converting enzyme inhibitor;
ARB = angiotensin receptor blocker; BB

Optimize doses (titrate component with best tolerability first) or add
additional compatible drug classes (e.g., thiazide plus ACEI plus CCB)

If still not at goal, reconsider secondary causes such as renal artery

Consider consultation with hypertension specialist

until BP goal is achieved

stenosis or hyperaldosteronism

= B-blocker; CCB = calcium channel
blocker.

some medications may be greater in the elderly, antihyperten-
sive medications should not be withheld from a patient based
solely on older age (45, 46).

Lifestyle Modifications

Consider lifestyle modifications for every patient. Table 11.5
lists individual strategies, with an approximation of their BP-
lowering efficacy. A multicenter, randomized trial demon-
strated that patients with hypertension can sustain multiple
lifestyle changes over 18 months, and such changes improve
control of their blood pressure (47). Multiple lifestyle modifica-
tions (e.g., weight loss, exercise, and Dietary Approaches to
Stop Hypertension [DASH] diet) are more effective than a sin-
gle modification (e.g., diet alone). In fact, a low-sodium (1,600
mg) DASH diet can be as effective as single drug therapy (48,
49). The challenge with any of the lifestyle modification recom-
mendations is to actually get the patient to adopt them.
Lifestyle modifications offer additional health benefits,
fewer adverse effects, and are generally inexpensive. In most
cases, the proper use of lifestyle modifications, such as an exer-
cise prescription or a weight loss program, requires a great deal

of commitment by both physician and patient. Furthermore,
some therapies, such as biofeedback, may be very expensive
and offer relatively little in terms of efficacy (50).

EXERCISE

Several different trials have found that an exercise regimen low-
ers BP in patients with both normal and high initial BPs and
may decrease the number and dosage of medications needed to
control BP (51, 52). The effect of exercise on lowering BP is even
more pronounced in those with hypertension (51). Exercise is an
appropriate first step for most hypertensive patients. An exam-
ple of an initial, minimal exercise regimen would be walking
briskly for 30 minutes three to five times per week.

WEIGHT LOSS

For overweight (BMI =25 kg/m?) and obese (BMI =30 kg/m?)
patients—who currently constitute over 65% of the US adult
population (53)—weight reduction should be an essential part
of the management plan. There is a strong correlation between
obesity and hypertension, especially in people with centrally
distributed body fat. Clinical trials of weight loss, often



TABLE 11.5 Lifestyle Modifications: Least to
Most Effective

Average SBP Reduction
Recommendation (mm Hg)
Two or fewer alcoholic 2-4 mm Hg
drinks* per day for men;
1 or fewer drinks per
day-women
<2.4 g sodium/day 2-8 mm Hg
30 minutes aerobic 4-9 mm Hg
activity/day
DASH diet 814 mm Hg
Losing weight 5-20 mm Hg/10 Ib lost

*A drink is defined as one 12 oz beer, 5 oz of wine, or 1.5 oz of liquor.

combined with exercise, have resulted in lowered BP and
increased the impact of pharmacotherapy (54, 55). If a weight
loss program is prescribed, a simple instruction such as “you
should try to lose some weight” is insufficient. The physician
should specify a target weight, coordinate a dietary interven-
tion (such as a calorie-restricted diet), give an exercise prescrip-
tion, and use frequent follow-up office visits (such as every 4 to
6 weeks) or local community groups, such as Weight Watchers,
to help the patient lose weight. Patients do not need to attain
ideal body weight to benefit. Weight loss of as little as 10 Ib may
result in substantial reductions in BP, perhaps eliminating the
need for medication (or a second medication). Further, weight
loss has numerous additional health benefits.

DIET

The DASH diet is an eating plan rich in potassium, magnesium,
and calcium obtained from fruits, vegetables, and low-fat dairy
products (56, 57). An example of a DASH eating plan based on
a 2,000-calorie diet is shown in Table 11.6. Randomized trials
have demonstrated a significant decrease in both SBP and DBP
for as long as 18 months in patients adhering to the DASH
diet (47). Even though patients may not completely adhere to
a DASH eating plan, partial dietary changes may give a grad-
uated response.

Population studies show a consistent correlation between
salt intake and hypertension. Recent clinical trials have
demonstrated that reducing sodium intake can lower BP (58,
59). However, sodium restriction is probably best thought of as
a population approach rather than a clinical approach.
Whereas not all patients are “salt-sensitive,” it is recom-
mended that all patients with hypertension reduce their
sodium intake to less than 2.4 g/day (8). On a population level,
such a reduction can lower BP and could reduce strokes, MIs,
and CHF (59). Today’s salt substitutes offer improved palata-
bility and can help your patients reduce their sodium intake.
Caution should be exercised in patients on medications that
can elevate potassium levels as most of the salt substitutes are
high in potassium.

ALCOHOL REDUCTION

Alcohol acts as a vasopressor, and meta analysis of randomized
controlled trials has shown that reduction of heavy alcohol use
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can lower BP (60). Intake of alcohol should be limited to no
more than 1 oz of ethanol per day for men and 0.5 oz per day
for women (8). This amounts to no more than 24 oz beer, 10 oz
wine, or 3 oz of 80-proof whiskey per day for men (two
drinks) and half that amount (one drink) for women. Keep in
mind that patients who have recently started abstaining from
alcohol may have transiently elevated BP associated with alco-
hol withdrawal.

ANTIHYPERTENSIVE MEDICATIONS

There are more than 125 agents in the United States approved
to treat hypertension, each belonging to one of several drug
classes (Table 11.7). Reducing BP with any BP-lowering med-
ication will improve cardiovascular and stroke outcomes in
both the young and the elderly (61). The ideal medication is
one that improves patient oriented outcomes, is well-tolerated,
and is affordable. Keep in mind that generic formulations are
as effective as brand name pharmaceuticals (62). A single anti-
hypertensive medication typically reduces SBP by approxi-
mately 9 to 10 mm Hg. To reach goal BP, many patients will
require a combination of BP-lowering medicines from differ-
ent classes. Particular evidence for using a medicine for a com-
pelling indication is an important factor to consider when
prescribing antihypertensives (Table 11.9). For example, in
patients who have had a myocardial infarction, (3-blockers,
and angiotensin-converting enzyme (ACE) inhibitors have
been shown to reduce morbidity and mortality independently
of their BP-lowering effects (8, 63).

In the absence of a compelling indication, the preferred
initial medication is usually a low-dose thiazide or thiazide-like
diuretic (64). An ACE inhibitor is also a good first choice. The
regimen should be kept as simple as possible; patients are more
likely to adhere to once-daily medications (65). You should also
consider the side effect profile of the various antihypertensive
agents. Most side effects tend to be dose related. Using antihy-
pertensive medications in combination (e.g., thiazide diuretic
with an ACE inhibitor) often allows lower doses of agents to be
prescribed, thereby reducing the potential for adverse reactions
or bothersome side effects (66). Another component of tolerabil-
ity is the potential for drug interactions. If no other compelling
reason exists to choose one medication over another, the one
with the fewest potential drug interactions is optimal.

Affordability is another important consideration for
many patients. Uninsured or underinsured patients may not
take their medication regularly if they cannot afford it. Some
insured patients will not be able to afford the copays on multi-
ple medications. Fortunately, there are generic formulations
available for nearly every class of antihypertensive medica-
tions. Even certain combination pills are available in a generic
form. It is thus important to consider costs to the patient when
considering antihypertensive medications, but cost does not
need to be a barrier to attaining good BP control.

Diabetic Patients with Hypertension

Patients who have diabetes warrant special consideration
when it comes to hypertension. At least four trials provide evi-
dence for the benefit of aggressive BP control in patients who
have diabetes (41, 42, 67, 68). For diabetic patients, a goal BP
less than 130/80 mm Hg is desirable. Setting a target of 155/85,
the UKPDS showed a reduction of diabetic complications
(NNTjy, = 6) and deaths from diabetes (NNTg, = 15) (42). In
fact, in the UKPDS study, “tight” glucose control did not
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TABLE 11.6 Sample Dietary Approaches to Stop Hypertension (DASH) Diet
Daily
Food Group Servings | Serving Sizes Examples and Notes Significance
Grains and grain | 7-8 1 slice bread, % cup dry Whole wheat bread, English Major sources of
products cereal, /4 cup cooked rice, | muffin, pita bread, bagel, energy and fiber
pasta, or cereal cereals, grits, oatmeal
Vegetables 4-5 1 cup raw, leafy vegetable, | Tomatoes, potatoes, carrots, Rich sources of
% cup cooked vegetable, peas, squash, broccoli, turnip potassium,
6 oz vegetable juice greens, collards, kale, spinach, magnesium, and
artichokes, sweet potatoes, beans fiber
Fruits 4-5 6 oz fruit juice, | medium | Apricots, bananas, dates, Important sources
fruit, % cup dried fruit, oranges, orange juice, of potassium,
% cup fresh, frozen, or grapefruit, mangoes, melons, magnesium, and
canned fruit peaches, pineapples, prunes, fiber
raisins, strawberries, tangerines
Low fat or 2-3 8 oz milk, 1 cup yogurt, Skim or 1% milk, skim or low- Major sources
nonfat dairy 1.5 oz cheese fat buttermilk, nonfat or low- of calcium and
foods fat yogurt, part skim mozzarella protein
cheese, nonfat cheese
Meats, poultry, 2 or less 3 oz cooked meats, poultry, | Select only lean; trim away fat; Rich sources of
and fish or fish broil, roast, or boil, instead of protein and
frying; remove skin from magnesium
poultry
Nuts, seeds, and 4-5/week | 1% oz or 1/3 cup nuts, Almonds, filberts, mixed nuts, Rich sources of
legumes % oz or 2 Tbs seeds, peanuts, walnuts, sunflower energy, magnesium,
cup cooked legumes seeds, kidney beans, lentils potassium, protein,
and fiber

Table is based on a 2,000-calorie diet; 0z = ounces; Tbs = tablespoon.

From National Heart, Lung, and Blood Institute, “Your Guide to Lowering Your Blood Pressure with DASH,” http://www.nhlbi.nih.gov/

health/public/heart/hbp/dash/, accessed December 1, 2009.

reduce mortality, whereas “tight” BP control with a 3-blocker
or ACE inhibitor reduced both diabetes-related complications
and mortality (42). Based largely on such evidence, hyperten-
sive patients are the only group for which the USPSTF
currently gives a grade A recommendation for screening for
diabetes (69). Many patients who have type 2 diabetes are also
overweight, and obesity and diabetes both make BP more dif-
ficult to control. Because of their renal protective effects and
their favorable metabolic profile, renin-angiotensin system
agents (ACE inhibitors or angiotensin receptor blockers) are
the preferred initial agent for BP control in patients with dia-
betes. Starting a two-drug combination (e.g., ACE inhibitor
plus low-dose thiazide diuretic) should be a strong considera-
tion in any diabetic patient whose SBP is 150 mm Hg or
greater because it will usually take two medications to reduce
SBP by 20 mm Hg (41).

LONG-TERM MANAGEMENT

Initially, the patient should be seen every 1 to 2 weeks until the
BP is stabilized. Then, gradually decrease the frequency of vis-
its to every 3 to 6 months with follow-up evaluations of elec-
trolytes, BUN, and creatinine. A trial considering whether a

3- or 6-month interval was preferred found similar rates of BP
control and patient satisfaction with either follow-up interval
(70). Patients should be told to bring their medications with
them to each visit. Ideally, patients should have their BPs
checked occasionally between visits, either at work or at home.
Reliable home BP monitoring devices are readily available, but
even when a patient obtains a monitor that has been independ-
ently validated and recommended for use, you should make
sure the cuff size is appropriate and check that the device is
measuring BP accurately (e.g., against your calibrated office
sphygmomanometer) for that particular patient. Finger moni-
tors and wrist monitors should be avoided (21). Home monitor-
ing has been shown to increase BP control and the proportion
of people who get to goal BP, perhaps by improving medication
adherence and self-efficacy in hypertension management (71).
Patients who perform BP monitoring on their own should be
told to bring a record of their BP readings to each visit.

In addition to a review of all medications and possible
adverse effects, each visit should include an assessment for car-
diac symptoms, BP, heart rate, rhythm, new murmurs, S3,
jugular venous distention, edema, and rales. A more detailed
examination should be performed annually to detect evidence
of end-organ damage, such as left ventricular hypertrophy,
stroke, or vascular disease. Urinalysis, BUN, and creatinine


http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/
http://www.nhlbi.nih.gov/health/public/heart/hbp/dash/
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TABLE 11.7 Characteristics of Antihypertensive Medication Classes

Most Common or

Drug Class Drug Subclass Examples Concerning Side Effect(s) Comment
Thiazide Thiazide and Chlorthalidone, Hypokalemia, Chlorthalidone is
diuretics* thiazide-like hydrochlorothiazide hyperuricemia, longer-acting and
hyponatremia, erectile more potent than
dysfunction hydrochlorothiazide

ACE inhibitors*

Benazepril, enalapril,
lisinopril, ramipril

Hyperkalemia, cough,
angioedema, rise in
creatinine

A rise in creatinine
of <30% from
baseline is acceptable
and not a reason to
stop these medications

Calcium channel Dihydropyridines Amlodipine, Peripheral edema
blockers* felodipine,
nifedipine
Nondihydropyridines Diltiazem, verapamil Dizziness
Angiotensin Candesartan, Hyperkalemia, Useful when cough
receptor irbesartan, losartan angioedema (less than limits the use of an
blockers with ACE inhibitors) ACE inhibitor; no
generics available
B-blockers Noncardioselective Nadolol, pindolol, Bradycardia Limited data regarding
propranolol bronchoconstriction cardiovascular or all-
Combined -3 Labetalol, carvedilol (mostly a concern with cause mortality
blockers noncardioselective), benefit
Cardioselective Atenolol, bisoprolol, erectile dysfunction, Indicated in the patient
metoprolol hypertriglyceridemia, who is post-MI
Vasodilating Carvedilol, nebivolol hyperglycemia
Loop diuretics Loop Bumetanide, Hypokalemia, Use instead of thiazide
furosemide, ototoxicity when glomerular
torsemide filtration rate is
severely reduced
Aldosterone Spironolactone, Hyperkalemia, These are also known
antagonists eplerenone gynecomastia as “potassium-sparing

(spironolactone),
erectile dysfunction

diuretics”

Alphal-blockers

Doxazosin, prazosin,
terazosin

Dizziness, orthostasis

Should not be used as
monotherapy for
hypertension

Centrally acting

Clonidine, guanfacine,

Constipation, dry

Clonidine available

agents methyldopa mouth, rebound in a transdermal
hypertension, erectile preparation
dysfunction
Direct Hydralazine, Orthostasis, lupus- Minoxidil causes fluid
vasodilators minoxidil like syndrome retention and is
(hydralazine), hair reserved for severe
growth (minoxidil) resistant hypertension;
hydralazine can be
used with nitrates for
heart failure when
renin-angiotensin
system blockers are
unable to be used
Postganglionic Reserpine Bradycardia, depression Rarely used today
neuronal
inhibitors
Direct renin Aliskiren

inhibitors

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; MI = myocardial infarction.
*Best initial choices for patients without special indications (Table 11.9).
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TABLE 11.8 Key Recommendations

Recommendation Strength of Recommendation (SOR)*
Adults age 18 years and older should be screened for hypertension (7). A
In patients with newly diagnosed hypertension, perform a urinalysis, C

BUN/creatinine, potassium, sodium, glucose, fasting lipid panel, and

an electrocardiogram (8).

Recommend lifestyle modifications for all patients with hypertension (8). B

For patients with uncomplicated hypertension in whom pharmacotherapy A

is needed, prescribe a low-dose thiazide diuretic as first-line (8).

For hypertensive patients who have a compelling indication, prescribe B

antihypertensive medication(s) based on the compelling indication(s) (8).

Because ACE inhibitors and ARBs are associated with favorable effects C

on renal function and can improve insulin sensitivity, they are good first

choices in treating diabetic hypertensive patients (8).

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; BUN = blood urea nitrogen.
*A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented
evidence, usual practice, expert opinion, or case series. For information about the Strength of Recommendation Taxonomy evidence rating system, see

http:/lwww.aafp.orglafpsort.xml.

levels should be checked at regular intervals, along with serum
potassium if the patient is taking a diuretic, an angiotensin
receptor blocker or an ACE inhibitor. A flowsheet in the
patient’s chart or the electronic health record will allow you to
easily follow the patient’s BP, physical findings, laboratory
study results, and prescribed treatments over time.

Keeping up to date with advances in hypertension can be
a challenge for the physician. Because of the scope of the prob-
lem, there are thousands of studies and scores of clinical guide-
lines from a variety of different perspectives published yearly.

TABLE 11.9 Compelling Indications for
Antihypertensive Medication

Selection
Antihypertensive

Compelling Indication Medication Options
Chronic kidney disease ACEI, ARB
Diabetes THIAZ, BB, ACEI,

ARB, CCB
Heart failure THIAZ, BB, ACEI, ARB,

ALDO ANT

THIAZ, BB, ACEI, CCB

High cardiovascular
disease risk

Post-myocardial BB, ACEI, ALDO ANT

infarction

Recurrent stroke THIAZ, ACEI

prevention

ALDO ANT = aldosterone antagonist; ACEI= angiotensin convert-
ing enzyme inhibitor; ARB = angiotensin receptor blocker; BB = B-
blocker; CCB = calcium channel blocker; THIAZ = thiazide diuretic.

Clinicians should look for practice guidelines that have
explicit descriptions of how the literature was reviewed and
summarized, and that emphasize long-term, patient-oriented
outcomes. The best source of summary information is the
report of the Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
(the most recent, the seventh report, can be found at Azzp://
www.nhlbi.nih.gov/guidelines/hypertension/). Key recommen-
dations are summarized in Table 11.8.

BEY PO I Nl

e Hypertension affects 1 of every 3 American adults and is a
major contributor to deaths from cardiovascular disease.

e Although screening for elevated blood pressure is common,
hypertension still remains underdiagnosed and undertreated.

e Accurate assessment of a person’s blood pressure status
relies on proper technique using calibrated equipment and
repeated measurements.

e Initial evaluation of a person with hypertension has three
underlying goals: (1) assess for other cardiovascular comor-
bidities, (2) assess for target organ damage, and (3) evaluate
for common secondary causes of hypertension.

e Treatment of hypertension reduces the risk of developing
major cardiovascular events such as myocardial infarction,
stroke, and congestive heart failure.

e Lifestyle modifications for patients with hypertension
include weight loss (if overweight), exercise, moderation of
alcohol intake, and a low sodium DASH eating plan.

e Initial pharmacologic treatment of hypertension is usually
with a thiazide diuretic or angiotensin converting enzyme
(ACE) inhibitor, and may be influenced by a compelling
indication (such as comorbid diabetes). Many hypertensive
patients will require at least two agents from different
classes to attain blood pressure control.


http://www.aafp.org/afpsort.xml
http://www.nhlbi.nih.gov/guidelines/hypertension/
http://www.nhlbi.nih.gov/guidelines/hypertension/
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CLINICAL OBJECTIVES -

1. Estimate the probability of deep vein thrombosis and
pulmonary embolism based on the clinical signs and
symptoms

2. Appropriately use imaging studies to confirm or rule
out venous thromboemboism

3. Recommend the appropriate duration of anticoagulant
therapy

4. |dentify patients who might require long-term anticoag-
ulation

Venous thromboembolism (VTE) describes related clinical
diagnoses that include deep venous thrombosis (DVT) and
pulmonary embolism (PE). DVT is defined as a partial or
complete occlusion of a deep vein by thrombus; PE is the
blocking of a pulmonary artery or one of its branches by a
thrombus or foreign material. Most pulmonary emboli origi-
nate from thrombi within the deep vessels of the lower
extremities and pelvis—the popliteal, femoral, or iliac veins
(1). Upper extremity DVT is less common but may also lead to
PE, especially in the presence of a venous catheter.

The age- and sex-adjusted annual incidence of VT is 117
cases per 100,000 persons (DVT is 48 per 100,000; PE is 69 per
100,000). The incidence increases steadily with advancing age
and reaches 900 episodes per 100,000 by the age of 85 years (2, 3).
PE is diagnosed in more than 500,000 patients in the United
States each year and results in approximately 200,000 deaths
(4-6). These numbers certainly underestimate the true inci-
dence of PE as it is thought that half of all patients remain
undiagnosed. In addition to age, other risk factors for the
development of VTE include previous thromboembolism, obe-
sity, pregnancy, the postpartum period, malignancy, inherited
thrombophilias, oral contraceptive use, and exogenous estrogen
therapy. Environmental risk factors include immobility,
trauma, and surgery. More than half of all VTE events are
associated with antecedent trauma, surgery, immobilization, or
diagnosis of cancer (7). The classic Virchow triad of stasis, vas-
cular damage, and hypercoagulability describes the basic
pathophysiologic factors that alone, or more commonly in com-
bination, promote the development of thrombosis.

Leg pain and swelling are relatively common presenting
complaints in primary care practice. In the 1995 National
Ambulatory Medical Care Survey, 1.3% of patients presenting
to family physicians had a complaint of leg pain or leg swelling
(8). Although these symptoms may be caused by a number of
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vascular, musculoskeletal, infectious, or dermatologic causes,
DVT must always be a primary consideration. Yet when eval-
uating a patient with suspected DV'T, it is important to appre-
ciate that only a minority of patients will actually have the
disease. For this reason, noninvasive testing is required to
minimize the likelihood of inappropriate invasive testing or
anticoagulation. Considering the risks of postphlebitic syn-
drome, PE, and death associated with a delayed or missed
diagnosis of DVT, and the potential risk of chronic anticoag-
ulation in a patient who does not have a DVT, accurate diagno-
sis is essential. Likewise, because the most common symptoms
(dyspnea, pleuritic pain, cough) and signs (tachypnea, rales,
tachycardia) of PE are also extremely common among patients
without PE, additional testing is needed to confirm or exclude
the diagnosis of PE (9, 10).

This chapter describes an effective diagnostic approach to
patients with suspected DVT or PE, making the best possible
use of the history and physical examination in validated clini-
cal decision rules. Subsequently, an evidence-based and effi-
cient approach to the treatment of VTE will be outlined.

DIAGNOSIS OF DEEP VEIN THROMBOSIS

Pathophysiology and Differential Diagnosis

Leg pain and swelling are typically caused by an imbalance
of the oncotic and fluid pressures between the intravascular
and extravascular spaces. Acute causes of leg pain and
swelling include superficial thrombophlebitis, trauma, cel-
lulitis, and dermatitis. Superficial thrombophlebitis often
presents with erythema, induration, and tenderness of a
superficial vein caused by thrombus and inflammation; the
long saphenous vein is most commonly involved. Twenty-
three percent of all patients with superficial throm-
bophlebitis have simultaneous DVT by duplex ultrasound
evaluation (11). Trauma from fractures, muscle tears, and
hematomas may also cause pain or swelling in a lower
extremity. Symptoms will typically be unilateral with a spe-
cific time of injury noted; however, trivial or occult injuries
may at times present as a painful and swollen extremity.
Cellulitis is a bacterial infection of the dermis and subcuta-
neous tissues most often caused by group A (-hemolytic
Streptococcus or Staphylococcus aureus; chronic lower extrem-
ity edema, minor trauma, or a dermatosis may predispose the
patient to this problem by damaging the skin. Dermatitis can
also cause diffuse tenderness and swelling of a leg; local his-
tamine action causes pruritus and discomfort, with second-
ary edema of the dermis and subcutaneous tissues.
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Chronic causes of leg pain and swelling include chronic
venous insufficiency, postphlebitic syndrome, congestive heart
failure, pretibial myxedema, and hypoalbuminemia. Often
bilateral in nature, chronic venous insufficiency is a result of
incompetent valves in the greater or lesser saphenous veins.
There is a hereditary predisposition, and women are more
commonly affected. DVT and venous hypertension can cause
valvular damage and incompetence resulting in postphlebitic
syndrome, which in turn can cause chronic lower extremity
discomfort, edema, and ulceration. Decreased cardiac output
from congestive heart failure may result in systemic venous
congestion and lower extremity edema. Nonpitting pretibial
myxedema is a characteristic finding among patients with
hypothyroidism; other accompanying symptoms often include
weakness, fatigue, weight gain, and cold intolerance.
Decreased intravenous oncotic pressure secondary to hypoal-
buminemia may cause a chronic, bilateral, lower extremity
pitting edema. Primary etiologies include malnutrition, hepa-
tocellular failure, or excess renal or gastrointestinal loss of
albumin. The decrease in intravascular volume stimulates salt
retention and leads to further edema formation because the
underlying oncotic deficit remains.

A concise differential diagnosis of the painful and
swollen lower extremity is shown in Table 12.1. Specific his-
torical and physical examination findings that would sug-
gest a progressive or life-threatening illness are listed in

Table 12.2.
History and Physical Examination

The patient presenting with an acutely painful and swollen leg
is at risk for DVT and requires rapid assessment through a
focused history and physical examination. Individual historical
elements and physical examination findings are of limited value
in the diagnosis of DVT. Larger and better designed studies
(12, 13) generally find lower sensitivities and specificities for
physical examination findings than poorly designed studies (14).
The historical elements with the greatest positive predictive val-
ues for DVT are recent surgery and immobilization for more
than 3 days in the past 4 weeks (15). The test characteristics of
individual historical elements and physical examination find-
ings from the highest quality studies are outlined in Table 12.3.

TABLE 12.1 Differential Diagnosis of
Leg Pain and Swelling
Frequency in Primary
Diagnosis Care Practice
Vascular

Superficial thrombophlebitis

Very common

Chronic venous insufficiency | Very common

Congestive heart failure Common

Deep venous thrombosis Uncommon

Postphlebitic syndrome Uncommon

Lymphedema Uncommon
Dermatologic

Cellulitis Very common

Dermatitis Very common

Endocrine and metabolic

Lymphedema Uncommon
Hypoalbuminemia Rare
Traumatic

Fracture, muscle tear,
hematoma

Very common

Note that Homan’s sign is of no value in the diagnosis of DVT
and should be omitted from the examination.

Clinical Decision Rule

Although the individual elements of the history and physical
examination have limited value, groups of these signs and
symptoms can be very useful. A clinical decision rule combin-
ing the results of nine carefully defined signs and symptoms
was developed by Wells et al (15). Later validation of this rule
in different groups of patients found that it effectively strati-
fied patients into groups according to their risk of having

TABLE 12.2 Red Flags Suggesting Progressive or Life-Threatening Disease in the

Patient Suspected of DVT

History and Physical
Examination Finding

Diagnoses Suggested

Dyspnea, tachypnea

Pulmonary embolism, congestive heart failure,

dysrhythmia
Chest pain Pulmonary embolism, congestive heart failure,
dysrhythmia
Syncope Pulmonary embolism, dysrhythmia
Hypotension, pulmonary edema, Pulmonary embolism, congestive heart failure,
cyanosis dysrhythmia
Fever Pulmonary embolism, systemic infection

DVT = deep venous thrombosis.
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TABLE 12.3 Key Elements of the History and Physical Examination for Leg Pain and Swelling

Element of History

and Physical Sensitivity (%) Specificity (%) LR+ LR-
Immobilization (>3 days in past 24 90 2.4 0.8

4 weeks) (14)

Venous dilatation (13) 25 89 2.3 0.8
Recent surgery (14) 9 94 1.5 1.0
Swelling (12) 84 44 15 0.4
Temperature difference (11) 72 48 1.4 0.6
Edema (11) 97 33 1.4 0.1%
Calf pain (11) 86 19 1.1 0.7
Homan sign (12) 56 39 0.9 1.1
Local tenderness (12) 76 11 0.9 2.2
Erythema (12) 24 62 0.6 1.2

*Best individual signs and symptoms for ruling in (immobilization) and ruling out (no edema) deep vein thrombosis in symptomatic patients.

DVT (16, 17). Patients stratified to the low-, moderate-, and
high-risk groups based on this rule had a 3%, 17%, and 75%
risk of DVT, respectively. The ability to sort these patients by
risk with a clinical decision rule will significantly influence the

interpretation of subsequent noninvasive tests. The decision
rule is found in Table 12.4.

Laboratory Testing

Diagnostic tests for DVT include duplex venous ultrasound,
magnetic resonance imaging (MRI), helical computed tomog-
raphy, D-dimer, and contrast venography. The latter is an
invasive test and is considered to be the reference standard.
The accuracy of noninvasive tests varies with the study popu-
lation (symptomatic versus asymptomatic), and the type of
DVT being diagnosed (proximal, distal, or both). The tests are
generally less accurate in asymptomatic patients, and less accu-
rate for diagnosis of distal DVT than for proximal DVT.
Table 12.5 summarizes the risk stratified performance of the
various tests for the diagnosis of DVT in symptomatic patients
(18-22). Impedance plethysmography and duplex venous
ultrasound have excellent positive predictive values to rule in
DVT in the high-risk patient, whereas D-dimer testing has an
excellent negative predictive value to rule out the diagnosis in
the low-risk patient.

Duplex venous ultrasound is the most widely used
modality for evaluating patients with suspected DVT.
Ultrasound assessment is operator-dependent, unable to dis-
tinguish between acute and chronic thrombus, inaccurate in
detection of pelvic and calf DVT, and less reliable in the pres-
ence of significant edema or obesity. False-positive examina-
tions may be caused by superficial phlebitis, popliteal cysts,
and abscess.

Yet when used in combination with a clinical prediction
rule, ultrasound examination is accurate in predicting the need
for anticoagulation. However, a normal ultrasound study in a
moderate- to high-probability patient requires additional
investigation (D-dimer or repeat ultrasound) before DVT can

be ruled out. If suspicion for DVT persists despite an initial
negative duplex ultrasound result, one should repeat the test
4-7 days later and educate the patient about warning signs of
pulmonary embolism or worsening DVT. Two studies with a
total of 2,107 patients repeated the ultrasound 5-7 days later if
the first ultrasound result was normal and did not anticoagu-
late patients with two normal ultrasound results (23, 24). Only
0.6% of these patients had a thromboembolic complication
(DVT or PE) during the next 3 months, and only one of these
occurred during the week between ultrasounds. A third study
repeated the ultrasound 1 day and again 6 days later in patients
with a normal initial ultrasound result (25). Of 390 patients
with three normal ultrasound results, only 6 had a throm-
boembolic complication during the next 3 months. Thus, in
patients with two normal ultrasound results a week apart, the
risk of a thromboembolic complication during the next 3 months
is only about 1%.

Although there is considerable interest in MRI for the
diagnosis of DVT, the studies to date have been small (26-28)
or methodologically flawed, with limitations ranging from a
failure to blind, to a retrospective design, to a poor-quality
reference standard (29-31). When compared with contrast
venography, MRI sensitivity ranges from 80% to 100%, and
specificity from 93% to 100%. Use of MRI to diagnose DVT
should currently be limited to cases in which there is consid-
erable local experience with the technique and in which con-
trast venography may be indicated but there are relative
contraindications to the use of intravenous contrast agents
(32, 33). Likewise, there is insufficient evidence to support the
routine use of helical computed tomographic (CT) venogra-
phy for the diagnosis of DVT (34). Both MRI and CT venog-
raphy remain relatively expensive compared to duplex venous
ultrasound.

Elevated levels of D-dimer, a fibrin degradation product,
are associated with an increased risk of DVT. Different D-
dimer assays vary considerably in their performance. Latex
agglutination assays are quick and inexpensive but are not
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TABLE 12.4 Wells Clinical Decision Rule to Evaluate the Probability of DVT Using
the History and Physical Examination

1. Count the number of risk factors for your patient and calculate the risk score:

Risk Factor Points
Active cancer (treatment ongoing or within previous 6 months or palliative) 1
Paralysis, paresis, or recent plaster immobilization of the lower extremities 1
Recently bedridden for >3 days or major surgery within 4 weeks 1
Localized tenderness along the distribution of the deep venous system 1
Entire leg swelling 1
Calf swelling by >3 cm when compared with the asymptomatic leg (measured 10 cm 1
below the tibial tuberosity)
Pitting edema (greater in the symptomatic leg) 1
Collateral superficial veins (nonvaricose) 1
Alternative diagnosis as likely or greater than that of deep vein thrombosis =2
Total (range, —2 to 8)

2. Determine the pretest likelihood of DVT:

Risk Score Risk Category Probability of DVT
=0 Low 3% (95% Cl, 2%—6%)
1-2 Moderate 17% (95% CI, 12%—-23%)
>2 High 75% (95% CI, 63%—84%)

CI = confidence interval; DVT = deep venous thrombosis.

(Adapted from Wells PS, Anderson DR, Bormanis J, et al. Value of assessment of pretest probability of deep-vein thrombosis

in clinical management. Lancet. 1997;350:1795-1798.)

recommended because they are less accurate. Microplate
enzyme-linked immunosorbent assays (ELISAs) are accurate
but expensive; membrane ELISAs are less expensive and
almost as accurate. Note that a negative D-dimer test alone
does not rule out DVT; 2-5% of patients with suspected DVT
and a negative D-dimer test result actually have a DVT. This
is similar to the performance of ultrasound alone in unselected
patients with suspected DVT. The D-dimer test is most useful
in patients with a moderate risk of DVT, and a normal duplex
venous ultrasound result. In one study, only 1 of 598 patients
with a normal duplex ultrasound and a normal D-dimer test
result developed a DVT during the next 3 months. Of
88 patients with a normal duplex ultrasound result but an ele-
vated D-dimer test result, 5 had a DVT detected 1 week later
with a repeat ultrasound, and an additional 2 patients had
a venous thromboembolic complication during the next
3 months (35).

Another recent study found that the combination of a
low-risk assessment by a validated clinical prediction rule
and a negative D-dimer test effectively ruled out DVT (36).
Finally it has been demonstrated that patients with a Wells
clinical prediction rule score of less than 2 points and a nega-
tive D-dimer test were less likely to have VTE during follow-
up than were patients with a negative ultrasound examination

(0.4% vs 1.4%) (37). It is important to note that a positive D-

dimer test does not raise the likelihood of DVT appreciably
and is therefore of limited diagnostic value.

Approach to the Patient

The indiscriminate application of diagnostic testing to all
patients with suspected DV'T would risk the overtreatment of
low-risk patients and the undertreatment of high-risk
patients. Initial use of the Wells DVT Clinical Decision Rule
will stratify patients into low-, moderate-, or high-risk groups.
The rule was developed and validated in nonpregnant patients
with a first episode of DVT; pregnant patients and those with
a history of previous DVT should be evaluated more aggres-
sively, as they have an increased risk of DVT.

After a patient has been placed in the low-, moderate-, or
high-risk group, the algorithm in Figure 12.1 should guide fur-
ther evaluation. This algorithm was developed by the Institute
for Clinical Systems Improvement (ICSI) and incorporates
evidence-based recommendations for the use of pretest clinical
probability with prediction rules, D-dimer testing, and imag-
ing in the diagnosis of DVT (38). The diagnosis may be con-
sidered ruled out in low-risk patients with a negative duplex
venous ultrasound and in moderate-risk patients with a nor-
mal D-dimer and negative ultrasound. Moderate- and high-
risk patients with a normal initial ultrasound but an abnormal
D-dimer should undergo a repeat ultrasound in 1 week or
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TABLE 12.5 Risk-Stratified Characteristics of Diagnostic Tests for Venous Thromboembolism in

Symptomatic Patients

Deep Venous Thrombosis

Pretest Probability by Wells Clinical Decision Rule (%)

Sensitivity Specificity High Risk: 75% Moderate: 17% Low Risk: 3%
Test (%) (%) PPV NPV | PPV NPV | PPV | NPV
Duplex ultrasonography (17) |  88-97 80-96 93-99 69-91 47-83 97-99 12-42|  99-100
Helical computed 71 93 97 52 68 94 24 99
tomography (18)
Magnetic resonance 56-100 88—100 93 40 49 91 13 99
imaging (19)
D-dimer (20) 89 77 39 89 — — 14 99
Pulmonary High Risk: Moderate: Low Risk:
Embolism 78.4% 27.8% 3.4%
Helical computed 77 89 96 52 73 91 20 99
tomography (42)
Magnetic resonance 77 87 96 51 70 91 17 99
imaging (42)
Transthoracic 68 89 96 43 70 88 18 99
echocardiography (42)
Transesophageal 70 81 93 43 59 88 12 99
echocardiography (42)
D-dimer erythrocyte 89 59 89 60 46 93 7 99
agglutination
(SimpliRED) (42)
Ventilation perfusion 98 10 80 58 30 93 3 99
scanning (43)

DVT = deep vein thrombosis; NPV = negative predictive value; PPV = positive predictive value.
(Adapted from Ramzi DW, Leeper KV. DVT and pulmonary embolism: Part I. Diagnosis. Am Fam Physician. 2004;69:2829-36.)

proceed to contrast venography. Moderate- and high-risk
patients with an abnormal ultrasound should be treated for
DVT. Itis important that this algorithm not be used inflexibly.
Patients with new or progressive symptoms, such as a patient
with suspected DVT who then develops signs and symptoms
of PE, should be evaluated immediately.

DIAGNOSIS OF PULMONARY EMBOLISM

Although acute PE is an important diagnostic possibility in the
patient presenting with chest pain and shortness of breath, many
other cardiac, pulmonary, gastroenterologic, and musculoskeletal
etiologies are possible and should always be considered in the
evaluation. Table 12.6 presents a concise differential diagnosis
of chest pain.

History and Physical Examination

The patient presenting with chest pain and shortness of breath
is at risk for PE and requires rapid assessment through a
focused history and physical examination. Individual histori-
cal elements and physical examination findings are of limited

value in the diagnosis of PE. The classic triad of signs and
symptoms (chest pain, dyspnea, hemoptysis) are neither sensi-
tive nor specific. They occur in fewer than 20% of patients in
whom the diagnosis of PE is made, and most patients with
these symptoms are found to have another diagnosis to
account for them. The most common symptoms and signs are

summarized in Table 12.7 (9, 10).
Clinical Decision Rule

A clinical decision rule combining the results of seven carefully
defined signs and symptoms was developed and validated by
Wells and colleagues (39). Patients stratified to the low-,
moderate-, and high-risk groups based on this rule had a
3%, 28%, and 78% risk of PE, respectively. The ability to sort
these patients by risk with a clinical decision rule will again
significantly influence the interpretation of subsequent nonin-
vasive tests. The decision rule is found in Table 12.8.

Laboratory Testing

Diagnostic tests for PE include ventilation-perfusion (V/Q)
scanning, helical CT, D-dimer testing, and pulmonary
angiography. The latter is an invasive test and is considered
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Use Wells Clinical Decision Rule
to estimate risk of DVT
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Figure 12.1 ¢ Algorithm for eval- ¢ ¢ ¢ ¢
uation of DVT using a combina- DVT excluded Ultrasound D-dimer Treat DVT
tion of the Wells Clinical Decision
Rule and diagnostic testing. DVT Positive Negative Positive
= deep venous thrombosis. (Adapted
from Institute for Clinical Systems
Improvement. Healthcare Agu1de.11nes. Treat DVT DVT excluded Follow-up studies
Venous thromboembolism diagnosis and (e.g., second ultrasound in

treatment. hztp://www.icsi.orgl/venous_
thromboembolism/venous_thromboem-

bolism_4.html. Accessed August 1, 2010.)

to be the reference standard. Table 12.5 summarizes the
risk-stratified performance of the various tests for the diag-
nosis of PE in symptomatic patients (40, 41). Helical CT has
an excellent positive predictive value to rule in PE in the
high-risk patient, whereas D-dimer testing has an excellent

TABLE 12.6 Differential Diagnosis of Chest
Pain and Shortness of Breath

Frequency in Primary

Diagnosis Care Practice
Cardiac

Coronary artery disease Common

Aortic dissection Uncommon

Pericarditis Uncommon
Pulmonary

Pneumonia Very common

Pulmonary embolism Uncommon

Pneumothorax Uncommon
Gastroenterologic

Gastroesophageal Very common
reflux disease

Esophageal spasm Uncommon
Musculoskeletal

Trauma Very common

Costochondritis Very common

7 days or venography)

negative predictive value to rule out the diagnosis in the
low-risk patient.

The V/Q scan has historically been the standard diagnos-
tic study in patients with suspected PE. Defects in radioactive
tracer uptake from ventilated and perfused areas of the lungs
are reported as normal, nearly normal, or indicating a low, inter-
mediate, or high probability of embolus. A high-probability V/Q
scan provides sufficient evidence and specificity for the initia-
tion of treatment for PE. Likewise, a normal or near-normal

TABLE 12.7 Symptoms and Signs in Acute
Pulmonary Embolism

Symptom Frequency (%)
Dyspnea 73
Pleuritic chest pain 66
Cough 37
Hemoptysis 13
Sign
Tachypnea 70
Rales 51
Tachycardia 30
Fourth heart sound 24
Accentuated pulmonic component 23
of second heart sound
Circulatory collapse 8
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TABLE 12.8 Wells Clinical Decision Rule to Evaluate the Probability of PE Using
the History and Physical Examination

1. Count the number of risk factors for your patient and calculate the risk score:

Risk Factor Points
Clinical signs or symptoms of DVT (leg swelling, pain with palpation of deep veins) 3
Alternative diagnosis less likely than PE 3
Heart rate greater than 100 beats per minute 1.5
Immobilization or surgery within past 4 weeks 1.5
Previous DVT or PE 1.5
Hemoptysis 1
Malignancy 1
Total (range, 0-12.5)

2. Determine the pretest likelihood of DVT:

Risk Score Risk Category Probability of DVT
<2 Low 3.3% (95% CI, 1.7%—4.8%)
2-6 Moderate 20.2% (95% CI1, 17.1%—23.3%)
>6 High 62.9% (95% Cl, 52.9%—-73.0%)

CI = confidence interval; DVT = deep venous thrombosis; PE = pulmonary embolism.
(Adapted from Wells PS, Anderson DR, Rodger M, et al. Derivation of a simple clinical model to categorize patients” prob-
ability of pulmonary embolism: increasing the model utility with the SimpliRED D-dimer. Thromb Haemost. 2000;83:418.)

scan should be considered sufficiently sensitive to rule out the
diagnosis. Unfortunately, at least half of scans are indetermi-
nate (low or intermediate probability). In the Prospective
Investigation of Pulmonary Embolism Diagnosis study, 40%
of patients with confirmed PE had a high-probability V/Q
scan, 40% had an intermediate-probability scan, and 14% had
a low-probability scan (41).

Helical CT scanning has a sensitivity and specificity of
nearly 90% to detect large main and lobar emboli, yet is less
able to detect smaller subsegmental involvement (42). Helical
CT scanning is increasingly the standard imaging study for
patients with suspected PE (43, 44). However, it is important
to remember that it exposes patients to a large radiation dose
and is likely to miss smaller or subsegmental PE’s. In addition,
the diagnostic accuracy of helical CT scanning appears to vary
widely from institution to institution because of differences in
image quality and interpreter experience (45, 46).

D-dimer testing in combination with the Wells Clinical
Prediction Rule has been shown to be effective in ruling out
PE in patients presenting to the emergency department (47).
Use of D-dimer for the diagnosis of PE has been extensively
studied and is best characterized as having good sensitivity
and negative predictive value, but poor specificity. It is helpful
at ruling out VTE when negative, especially in low-risk
patients, but is not helpful when positive.

Approach to the Patient

As with DVT, the indiscriminate application of diagnostic test-
ing to all patients with suspected PE would risk the overtreat-

ment of low-risk patients and the undertreatment of high-risk
patients. Initial use of the Wells PE Clinical Decision Rule will
again stratify patients into risk groups. After a patient has been
placed in the low-, moderate-, or high-risk group, the algo-
rithm in Figure 12.2 guides further evaluation with helical CT
scanning. This algorithm was also developed by the ICSI and
incorporates evidence-based recommendations for the use of
pretest clinical probability with prediction rules, D-dimer test-
ing, and imaging in the diagnosis of PE (38). The diagnosis
may be considered ruled out in low-risk patients with a normal
D-dimer. Moderate- and high-risk patients require imaging by
helical CT. It should again be stressed that this algorithm not
be used inflexibly.

MANAGEMENT OF VENOUS THROMBOEMBOLISM

The algorithm in Figure 12.3 outlines a basic, evidence-based
approach to the treatment of VTE, including initial heparin
anticoagulation, oral warfarin therapy, and other supportive
measures. [t emphasizes interventions that have been shown to
minimize the likelthood of acute or long-term complications.
Because DVT and PE are clinical manifestations of the same
pathophysiologic process, the standard anticoagulation proto-
cols are identical.

Initial Management of VTE

Prompt anticoagulation with heparin is the first priority in
treating the patient with VTE; this prevents the local extension,
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Figure 12.2 ¢ Algorithm for evaluation of PE using a combination of the Wells Clinical Decision Rule and helical
CT scan. CT = computed tomography; PE = pulmonary embolism. (Adapted from Institute for Clinical Systems Improvement.
Healthcare guidelines. Venous thromboembolism diagnosis and treatment. Azp://www.icsi.org/venous_thromboembolism/venous_

thromboembolism_4.hrml. Accessed August 1, 2010.)

embolization, and recurrence of venous thromboembolic dis-
ease. Oral warfarin is started simultaneously. Heparin acts
immediately to catalyze the inhibition of several activated
coagulation factors and leads to the stabilization of the
intravascular thrombus. Heparinization is typically continued
for 5 days and until a stable and therapeutic international nor-

malized ratio (INR) is established with oral warfarin therapy.
There are three approved approaches to the initial anticoagu-
lant treatment of a patient with acute VTE: intravenous
unfractionated heparin (UH), subcutaneous low-molecular-
weight heparin (LMWH), and subcutaneous fondaparinux, a
synthetic factor Xa inhibitor.
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DVT

v

DVT complications or comorbidities?

1. Suspected pulmonary embolism

2. Contraindications to anticoagulation

3. History of heparin-induced thrombocytopenia

4. Pregnancy

5. Familial bleeding or clotting disorder

6. Extensive iliofemoral disease or edema

7. Renal insufficiency (creatinine clearance <30 mL/min)
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v v
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\

Outpatient management
Anticoagulation with LMWH:
Enoxaparin 1 mg/kg SC BID
or instability.
Tinzaparin 175 anti-Xa IU/kg SC QD
or

Hospitalization

Consider thrombolysis if massive
PE and associated hemodynamic

Anticoagulation contraindicated?
(recent trauma, surgery, CVA)

Fondaparinux SC QD
<50 Kg...iennnens 5mg
50-100 kg...... 7.5mg
>100 kg......... 10 mg No Yes

v

Heparin anticoagulation
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Inferior vena caval
filter placement

!

Long-term anticoagulation (concurrent start with
heparin therapy) INR 2.0-3.0

Graded compression stockings
Recommended for at least 2-year duration after diagnosis

HEPARIN AND FONDAPARINUX

The traditional treatment of VTE has been anticoagulation
with intravenous UH; the goal of this therapy is the prompt
establishment of an activated partial thromboplastin time of
1.5 to 2.5 times the control (48). More recently, LMWHs have
been introduced that have the advantage of fixed dosing, a
subcutaneous route of administration (making outpatient
treatment possible), and a more predictable anticoagulant
response. Laboratory monitoring is typically unnecessary as a
result of better bioavailability, a longer half-life, and dose-
independent clearance. If monitoring of LMWH is necessary,

Figure 12.3 o Algorithm for
treatment of VTE. BID = twice
daily; DVT = deep venous thrombo-
sis; LMWH = low-molecular-weight
heparin; PE = pulmonary embolism;
QD = every day; SC = subcutaneously;
VTE = venous thromboembolism.

an anti-Xa level of 0.4-0.7 U/mL is the goal of therapy (49). The
only LMWHs currently approved and labeled by the US Food
and Drug Administration for the treatment of acute VTE are
enoxaparin at a dosage of 1 mg/kg administered subcutaneously
twice daily (outpatient or inpatient therapy) or 1.5 mg/kg once
daily (inpatient therapy only), or tinzaparin at a dosage of 175
anti-Xa I1U/kg administered subcutaneously once daily.
Fondaparinux (<50 kg, 5 mg; 50-100 kg, 7.5 mg; >100 kg,
10 mg) administered subcutancously once daily is another
option; it is a synthetic inhibitor of activated factor X (Xa).

A meta-analysis of 11 randomized controlled trials with a
total of 3,674 patients demonstrated the safety and effectiveness
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of LMWH therapy for acute DVT. Compared with UH,
LMWH significantly reduced the risk of death over 3 to 6
months (absolute risk reduction [ARR] 1.65%; number needed
to treat [INNT] 61). A trend toward a reduction in recurrent
thromboembolic events was also observed (50). A subsequent
meta-analysis of 13 randomized controlled trials, with a total
of 4,447 patients with DVT or PE, confirmed these findings
(51). From this information, it is apparent that LMWH is at
least as safe and effective as UH for the treatment of DVT, and
that one death is prevented for every 60 patients treated with
LMWH instead of UH.

Several studies have shown the efficacy and safety of
administering LMWH at home. One study of 400 patients
with DVT compared home therapy with LMWH to inpatient
UH and failed to show any significant difference in the risk of
recurrent thromboembolism or major bleeding (52). No dif-
ference in these clinical outcomes was found in another
prospective study comparing patient self-injection with injec-
tion administered by a home care nurse (53). Most patients are
both capable and willing to participate in this treatment regi-
men; 91% were pleased with home therapy and 70% felt com-
fortable with self-injection of LMWH (54). It is generally
agreed that patients with an uncomplicated DVT, good car-
diopulmonary reserve, no excessive bleeding risk, and normal
renal function can be safely treated with LMWH at home.
Because of the risks of hypoxemia and hemodynamic instabil-
ity, initial outpatient treatment of PE is not currently advised,
although clinical trial evidence for its safety in carefully
selected patients is building.

There is emerging evidence that subcutaneous unfraction-
ated heparin given in a relatively high fixed dose is an alterna-
tive to LMWH or intravenous UFH. In a study of 708 patients
with VTE randomized to subcutaneous UFH (333 U/kg
initially followed by 250 U/kg every 12 hours) or LMWH,
outcomes were similar (55).

THROMBOLYSIS

Thrombolytic therapy is indicated in patients with massive PE
and associated hemodynamic instability. However, the role of
thrombolysis in the treatment of patients with submassive PE
remains controversial. In the largest study to date, improved
survival was observed in patients treated with alteplase plus
heparin compared with heparin alone. Using death and major
complications as the end point, the number needed to treat
was 7.3 for patients with PE and pulmonary hypertension or
right ventricular dysfunction but without arterial hypotension
or shock. One fewer death was observed for every 82 patients
treated with this combination therapy (56). In patients with
PE, the usual dose of 100 mg of alteplase is given by intra-
venous infusion over a period of 2 hours. Streptokinase is
given in a 250,000 IU loading dose, followed by 100,000 IU per
hour for 24 hours. Delivery of thrombolytics directly into the
thrombus by catheter has not been shown to be superior to
peripheral infusion.

VENA CAVA FILTER PLACEMENT

Placement of an inferior vena cava filter is reserved for patients
with a contraindication to anticoagulation, a serious complica-
tion of anticoagulation, or recurrent thromboembolism despite
adequate anticoagulation. To date there have been no random-

ized trials or cohort studies directly comparing inferior vena
cava interruption with standard anticoagulation therapy.
However, a clinical trial studied the effect of vena cava filter
placement in 400 anticoagulated patients and showed a signifi-
cant decrease in PE assessed at day 12 of therapy (ARR 3.7%;
NNT 27) but a significant increase in the rate of recurrent
symptomatic DVT over the next 2 years (absolute risk increase
[ARI] 9.2%; number needed to harm [NNH] 11) (57). The
available evidence does not support the use of a vena cava filter
in patients with an initial and uncomplicated DV'T.

ACTIVITY

Although patients with acute DVT have traditionally been
confined to bed rest for 3—7 days, there is no evidence that this
practice improves clinical outcomes. An observational study of
638 patients with DVT who were allowed to ambulate with
compression stockings showed a low incidence of V/Q lung
scan—documented PE as compared with that in the literature
(58). A more recent randomized trial of 126 patients with
acute proximal vein thrombosis compared 8 days of strict bed
rest with early mobilization; there was no statistically signifi-
cant difference in the incidence of scintigraphically detectable
PE (59). These studies do not support the previous recommen-
dation of bed rest for the acute treatment of DVT.

Long-term Management
EXTENDED ORAL ANTICOAGULATION

After the initial evaluation, stabilization, and treatment of the
patient with VTE, subsequent long-term therapy will mini-
mize the risk of recurrent thromboembolism and chronic
postphlebitic complications. Although unsupported by specific
evidence, most recommendations include discontinuing and
avoiding any exogenous estrogen therapy. Oral anticoagula-
tion with warfarin significantly decreases the incidence of
recurrent thromboembolic events. Because warfarin therapy is
contraindicated during pregnancy, long-term treatment with
LMWH should be substituted when VTE occurs in a preg-
nant woman (60).

For a patient presenting with VTE, oral anticoagulation
with warfarin should be started on the first day of treatment,
after heparin loading is complete. Adequacy of therapy is mon-
itored by measurement of the INR, a standardization of the
prothrombin time ratio now used to correct for the variance
between laboratories resulting from the use of different throm-
boplastin reagents. The full antithrombotic effect of warfarin
requires 3-5 days to establish; therefore, heparin is overlapped
with warfarin for at least the first 5 days of therapy.

Both 5- and 10-mg algorithms have been proposed and
validated for initiation of warfarin. Two studies in hospital-
ized patients receiving heparin found that the 5-mg algorithm
was preferable (61, 62), whereas a larger, more recent study in
outpatients receiving LMWH supports a 10-mg algorithm
(63). Unless new data demonstrate that one or the other of
these algorithms is definitely better, both should be considered
reasonable options for the initiation of warfarin (64); the algo-
rithms are shown in Tables 12.9 and 12.10. For older patients,
an initial 2.5-mg dose is sometimes used. The heparin may be
discontinued after 5 days if the INR is within the therapeutic
range of 2.0-3.0 (60).
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The optimal duration of oral anticoagulant therapy for a
first episode of VTE varies and depends on whether risk fac-
tors are transient or persistent. In general, patients with a clear
reversible risk factor for an initial DVT or PE, such as a long
plane flight or being postoperative, only require 3 months of
treatment. A comparison of 3 months anticoagulation with
extended oral anticoagulation of approximately 10 months for
patients with DVT or PE found a reduction in the risk of
recurrent VTE (ARR 26%; NNT 4), but an increased risk of
major bleeding (ARI 3.8%; NNH 26) in the extended therapy
group over a period of 2 years (65). In general, longer dura-
tions of oral anticoagulant therapy are associated with a
decreased risk of venous thromboembolic recurrence, yet an
increased risk of bleeding complications. A Cochrane review
of 2,994 patients with DVT or PE in eight studies similarly
found a decreased risk of recurrent VTE with prolonged war-
farin therapy (0.9% vs 7.8%; ARR 6.9%; NNT 14), but an
increased incidence of major bleeding (2.0% vs 0.2%; ARR
1.8%; NNH 56) (66). Therefore, some recent recommenda-
tions promote long-term anticoagulant therapy in those
patients with a first unprovoked VTE in whom risk factors
for bleeding are absent and for whom good anticoagulant
monitoring is possible (60).

There has been some recent investigation of the utility of
D-dimer measurement after completion of anticoagulation
therapy. A large randomized controlle trial showed that a
normal D-dimer 1 month after anticoagulation suspension for
unprovoked VTE was associated with a low risk of late recur-
rences (4.4% patient-years) (67). Another prospective multi-
center study, assessed the D-dimer time course and its relation

TABLE 12.9 Algorithm for Initiation of
Warfarin Using 5 mg Initial Dose
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Day INR Dosage

1 5.0 mg

2 <15 5.0 mg
1.5-1.9 25 mg
2.0-25 1.0-2.5 mg
>2.5 0.0 mg

3 <15 5-10 mg
1.5-1.9 2.5-5.0 mg
2.0-3.0 0.0-2.5 mg
>3.0 0.0 mg

4 <15 10 mg
1.5-1.9 5.0-7.5 mg
2.0-3.0 0.0-5.0 mg
>3.0 0.0 mg

5 <15 10 mg
1.5-1.9 7.5-10.0 mg
2.0-3.0 0.0-5.0 mg
>3.0 0.0 mg

6 <15 7.5-12.5 mg
1.5-1.9 7.5-10.0 mg
2.0-3.0 0.0-7.5 mg
>3.0 0.0 mg

TABLE 12.10 Algorithm for the Initiation of Warfarin Using 10 mg Initial Dose

Patients are given 10 mg of warfarin on days 1 and 2.

Warfarin Dose in mg Warfarin Dose in mg
Day 3 INR on Days 3 and 4 Day 5 INR on Days 5, 6, and 7
<13 15.0, 15.0 <2.0 15.0, 15.0, 15.0
13w 1.4 10.0, 10.0 2.0-3.0 75,5.0,7.5
3.1-35 0.0,5.0,5.0
>3.5 0.0, 0.0, 2.5
<2.0 75,75,7.5
1.5t 1.6 10.0, 5.0 2.0-3.0 5.0,5.0,5.0
1.7t0 1.9 5.0,5.0 3.1-35 25,25,2.5
>3.5 0.0,2.5,2.5
20t02.2 25,25 <2.0 5.0,5.0,5.0
231t03.0 0.0,2.5 2.0-3.0 25,5.0,2.5
3.1-35 0.0,2.5, 0.0
>3.5 0.0, 0.0, 2.5
<2.0 25,25,2.5
>3.0 0.0, 0.0 2.0-3.0 25,0.0,2.5
3.1-4.0 0.0,2.5, 0.0
>4.0 0.0, 0.0, 2.5

INR = international normalized ratio.

(Adapted from Kovacs MJ, Rodger M, Anderson DR, et al. Comparison of 10-mg and 5-mg warfarin initiation nomograms
together with low-molecular-weight heparin for outpatient treatment of acute venous thromboembolism. A randomized,

double-blind, controlled trial. Ann Intern Med. 2003;138:716.)
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TABLE 12.11
(INR goal: 2.0-3.0)

ACCP Recommendations for Long-term Anticoagulation in Patients with DVT or PE

Thromboembolism Anticoagulation Duration SOR
First episode of VTE with a reversible or time- Warfarin 3 months A
limited risk factor (e.g., trauma, surgery)
First episode symptomatic thrombosis confined Warfarin 3 months A
to deep veins of calf
First episode of idiopathic or unprovoked VTE Warfarin At least 3 months, A
consider indefinite
therapy
Recurrent VTE Warfarin Indefinitely A
Any episode VTE with cancer LMWH Indefinitely, or until A
cancer is resolved

ACCP = American College of Chest Physicians; DVT = deep venous thrombosis; PE = pulmonary embolism; VTE = venous thromboembolism.
(Adapted from Kearon C, Kahn SR, Agnelli G, et al. Antithrombotic therapy for venous thromboembolic disease: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines (8th ed.). Chest. 2008 Jun;133(6 Suppl):4545-545S.)

with late recurrences in patients with normal D-dimer
1 month after anticoagulation suspension for a first episode of
unprovoked VTE. Patients with a normal D-dimer 1 month
after stopping anticoagulation repeated D-dimer testing every
2 months for 1 year. The D-dimer was normal in 68%
(243/355) of patients 1 month after anticoagulation suspen-
sion. Patients in whom D-dimer became abnormal at the
third month and remained abnormal afterward had a signifi-
cantly higher risk of recurrence (7/31; 27% patient-years) than
patients in whom D-dimer remained normal at the third
month and afterward (4/149; 2.9% patient-years; adjusted
hazard ratio 7.9) (68). It has been suggested that repeated D-
dimer testing after anticoagulation suspension for a first
episode of unprovoked VTE may be used to further tailor the
duration of treatment.

In the case of recurrent VTE, lifetime anticoagulant ther-
apy should be encouraged in the absence of risk factors for
bleeding. The specific recommendations for duration of oral
anticoagulation have been adapted from the American College
of Chest Physicians and are included in Table 12.11 (60).

The incidence of recurrent VTE is increased in patients
with cancer, and these patients also are more likely to have
complications from long-term warfarin therapy. A large mul-
ticenter trial in patients with cancer and VTE found that the
likelihood of recurrent thrombosis was lower in the patients
who received long-term treatment with LMWH than in those
who received warfarin. In this trial, 13 patients needed to be
treated with LMWH instead of warfarin to avoid one episode
of recurrent DVT (69). However, 6 months of treatment costs
more than $10,000, making the cost of preventing one recur-
rent DVT in excess of $100,000.

COMPRESSION STOCKINGS

The addition of compression stockings to standard oral antico-
agulant therapy is supported by a study of 194 patients. Those
using knee-high 30- to 40-mm Hg custom-fitted graded com-
pression stockings for 2 years had a lower risk of developing

mild-moderate postphlebitic syndrome (ARR 27.1%; NNT 4),
and the incidence of severe postphlebitic syndrome was also
decreased (ARR 12%; NN'T 8) (70). Another study confirmed
that although there was no reduction in the rate of recurrent
VTE, extended use of compression stockings improved the
long-term clinical course and should be considered a valuable
addition in the management of DVT (71).

INVESTIGATION FOR POSSIBLE MALIGNANCY
OR INHERITED THROMBOPHILIA

Although there is an increased incidence of cancer at the time of
presentation in patients with idiopathic VTE (i.e., no clear pre-
disposing cause such as bed rest), a complete medical evaluation
including history, physical examination, and basic laboratory
studies, and further evaluation as indicated based on these find-
ings, has been shown to adequately detect malignancy in this
setting. A retrospective study with 986 consecutive patients (142
with DVT and 844 with DVT ruled out) found no difference in
the incidence of cancer over the next 34 months (72). A study of
260 patients with DVT followed for 2 years of regular visits
found that all subsequent cancers were diagnosed because the
patient became symptomatic and sought care from a family
physician (73). Beyond initial and age-appropriate cancer
screening, there is no evidence that an aggressive search for an
underlying malignancy is warranted.

The inherited thrombophilias are associated with an
increased risk for VTE, yet the diagnosis of one of these
defects does not substantially change the clinical management
of initial or recurrent VTE. Likewise, counseling regarding
the increased risk associated with prolonged immobiliza-
tion, surgery, pregnancy, and exogenous estrogen therapy
would be unchanged. A sensible approach may be to screen
for hereditary thrombophilias (factor V Leiden, prothrom-
bin G20210A mutation, protein C deficiency, protein S defi-
ciency, antithrombin IIT deficiency, anti-phospholipid anti-
bodies, and hyperhomocysteinemia) in the case of recurrent
VTE, a younger patient, or a patient with a family history of
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thromboembolic disease. If an inherited thrombophilia is
diagnosed, further screening and possible identification of
other family members could lead to avoidance of known sec-
ondary risk factors. The typical patient with an initial episode
of VTE will not benefit from the investigation for an inherited
coagulation defect.

PATIENT EDUCATION

Patients with VTE should be instructed about the importance
of an extended course of oral anticoagulation in decreasing the
likelihood of recurrent thromboembolism. Oral anticoagula-
tion therapy requires regular evaluation of the INR and
adjustment of the warfarin dosage. The patient should also
avoid periods of prolonged immobilization and exogenous
estrogen therapy in the future. Most importantly, each patient
should learn to recognize the symptoms of a recurrent VTE so
that therapy may be started in a timely fashion.
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e Use the Wells rule or another validated clinical decision
rule to determine the probability of VTE.

e D-dimer is useful when used as part of an algorithmic
approach, especially for ruling out VTE in low-risk
patients.

e High resolution CT is accurate for diagnosis of larger pul-
monary emboli but may miss smaller or subsegmental
lesions.

e Anticoagulation with low molecular weight heparin fol-
lowed by at least 3 months of warfarin (Coumadin) is the
standard of care for patients with uncomplicated VTE
with a clear provoking factor.

e Seclected patients with idiopathic or recurrent VTE should
be anticoagulated for a longer period.
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Diabetes
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CLINICAL OBJECTIVES -

1. Describe clinical situations that should prompt evalua-
tion for possible diabetes.

2. List the diagnostic criteria for diabetes.

3. Discuss how to convey the diagnosis of diabetes to a
patient.

4. Describe the initial evaluation and management of a
patient with diabetes.

5. List the necessary components to manage diabetes
over time.

Diabetes mellitus (DM) is a chronic disease characterized by
hyperglycemia resulting from defects in insulin secretion, insulin
action, or both. It is one of the five most common diagnoses in
primary care (1). An estimated 23.6 million people in the United
States have DM, more than 5 million of whom are undiagnosed
(2). Estimated costs attributed to DM in the United States are
$174 billion, including direct medical costs and indirect costs of
disability, work loss, and premature mortality (2). Type 1 DM
results from autoimmune B-cell destruction, which leads to
absolute insulin deficiency. Type 2 DM involves insulin resist-
ance, which leads to relative insulin deficiency. Type 2 DM is
much more common. Only 5-10% of patients diagnosed with
diabetes have type 1 DM (3). Throughout this chapter, we will
use the term “diabetes” to refer to both types of DM.

Diabetes causes multiple micro- and macrovascular
complications and often leads to premature death (2).
Microvascular complications include neuropathy, nephropa-
thy, and vision changes. Macrovascular complications include
heart disease, stroke, and peripheral vascular disease. Adults
with diabetes are two to four times more likely to die from
heart disease or have a stroke. Diabetes is the leading cause of
blindness among adults and the leading cause of kidney fail-
ure. More than 60% of people with diabetes have neuropathy,
and more than 60% of nontraumatic limb amputations are for
complications of diabetes (2). Periodontal (gum) disease is
more common among patients with DM. Poorly controlled
diabetes in pregnant women can also cause major birth defects
and excessively large infants.

Diabetes is a lifelong disease that requires a multifaceted
approach to prevent complications. This approach must
include lifestyle change, self-management, and negotiation of
behavior goals, in addition to the treatment of hyperglycemia
and addressing micro- and macrovascular risks.

DIAGNOSIS

Clinical Presentation and Differential Diagnosis

A person with diabetes can present with obvious symptoms or
can be completely asymptomatic. Classically, severe hyper-
glycemia generates symptoms of fatigue, weight loss, polydip-
sia (excessive thirst), polyphagia (frequent eating), and polyuria
(excessive urination). More subtle presentations of diabetes
require the physician to consider combinations of signs and
symptoms consistent with the disease and deserving of further
evaluation. Such signs and symptoms include:

® obesity

e recurrent infections (especially yeast vaginitis, skin infec-

tions, and periodontal infections)

slow healing wounds

neurological syndromes (especially focal limb neuropathies

presenting with paresthesias, burning, and tingling in the

extremities)

visual changes and blurry vision

abdominal pain from nonalcoholic fatty liver or chronic

pancreatitis (often from chronic excessive alcohol con-

sumption)

e heart disease or stroke, especially among people who have
not had consistent medical care

e in women, menstrual irregularity and obesity, polycystic
ovarian syndrome, history of gestational diabetes or giving
birth to an infant weighing more than 9 1b (4)

Red Flags: Hyperglycemic Crises

Diabetes can also present acutely as either diabetic ketoacido-
sis (DK A), which is common in patients with type 1 diabetes,
or hyperosmolar hyperglycemic state (HHS), which is more
likely to occur in type 2 diabetes. These conditions are jointly
referred to as hyperglycemic crises to emphasize their serious-
ness and the need for rapid and intensive management. Table
13.1 lists the common presenting signs and symptoms that
constitute “red flags” suggesting these states (5).

The hallmark of DKA is the triad of hyperglycemia,
ketosis, and acidosis. Common clinical settings for DKA
include previously undiagnosed type 1 diabetes or precipitating
conditions in patients with known diabetes. Precipitating con-
ditions include omission of previously prescribed insulin dose
as well as problems such as pneumonia, urinary tract infection,
alcohol abuse, trauma, pulmonary embolus, or myocardial
infarction (MI). Symptoms suggestive of DKA include a fairly
rapid course (<24 hours) of, nausea, vomiting, and abdominal
pain. Signs of DKA include rapid, deep respirations
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TABLE 13.1 Clinical Red Flags Suggesting a Hyperglycemic Crisis
Red Flags
Symptoms Signs Suggesting a Diagnosis of

Rapid onset (<24 hours)
Nausea and vomiting
Abdominal pain
Malaise

Mild dehydration
Rapid, deep breathing
Fruity smelling breath

Diabetic ketoacidosis (DK A)

Gradual onset

(days to a week or more)
Nausea and vomiting
Abdominal pain

More severe dehydration
Mental status changes
Obtundation

Coma

Hyperglycemic hyperosmolar
state

Headache Focal neurologic signs
Thirst (hemiparesis, visual
Polydipsia field deficits)
Polyuria Seizures

Weight loss

Lethargy

Dizziness

Headaches

(Kussmaul breathing), fruity smell to the breath, signs of
dehydration, and mental status changes.

HHS can present with more extreme levels of hyper-
glycemia (more than 1,000 mg/dL) than seen with DKA, but
without ketosis or acidosis. The hyperglycemia causes pro-
found dehydration that leads to hyperosmolality. The typical
presentation is an insidious onset over days to weeks, with
increasing thirst, polydipsia, polyuria, weight loss, and mental
status changes. Physical examination reveals signs of dehydra-
tion and often includes mental status changes, obtundation, or
coma. HHS may also present as seizures or with focal neuro-
logic signs, such as hemiparesis or visual loss. Although HHS
is more common in older adults, it can present in adolescents
with previously undiagnosed type 2 diabetes.

History and Physical Examination

The initial evaluation should include a history, physical exam,
laboratory evaluation, and referrals for specialized evaluation.
The evaluation should classify the patient into diabetes type,
identify any current diabetes complications, and help develop
the patient’s diabetes continuity care plan (4).

The patient’s medical history, social history, health habits,
and family history can provide information regarding current
status and future risk of complications. Given the increased
risk of heart disease, a high priority is to identify other cardio-
vascular risk factors, especially hypertension, dyslipidemia,
and smoking. Symptoms to ask about include visual problems,
periodontal irritations, skin rashes, fatigue, sexual dysfunc-
tion, and paresthesias (4). Within the family history, you
should also ask about diabetes and premature cardiovascular
disease. If there is a family history of diabetes, inquire about
any complications of diabetes in family members. For women
who have had children, a history of gestational diabetes or hav-
ing a baby weighing more than 9 Ib are important evidence of
prior insulin resistance. In addition to current and past use of
alcohol and tobacco, the social history should include current

dietary habits (especially sweets, snacks, and regular soft
drinks) and current physical activity.

The physical examination (Table 13.2) should pay close
attention to organ systems and findings that indicate possible
complications. Body mass index (BMI) should be calculated
from height and weight. Blood pressure is critical and will
guide treatment. A funduscopic examination will assess for
cataracts and retinopathy. The oral cavity should be thor-
oughly examined for periodontal disease. Palpation of the thy-
roid and examination of the skin can give clues about possible
coexisting hypothyroidism. Because they are a common site of
neurological, vascular, and cutaneous manifestations of dia-
betes, the lower extremities should be a major focus of the
physical examination. The skin should be inspected and pal-
pated for skin color, temperature, dryness, nail thickness, and
hair distribution on the lower extremities and feet. Corns, cal-
luses, and any bony deformities deserve a thorough descrip-
tion. Neurologic examination includes vibratory sensation,
light touch, and proprioception of the feet; light touch can best
be assessed with the use of a monofilament. The dorsalis pedis

and posterior tibial pulse should be palpated and described.
Referrals

An initial referral for dilated eye exam is indicated for all
patients with type 2 diabetes shortly after diagnosis and for
patients with type 1 diabetes within 5 years of diagnosis
(Strength of Recommendation Taxonomy = B). Podiatry
referral may also be indicated depending on the findings on
the foot exam. Diabetes education and medical nutrition refer-
rals are also indicated to help support self-management.

Diagnostic testing

Table 13.3 lists the diagnostic criteria for diabetes. The best
test to obtain depends on the clinical presentation. In the pres-
ence of classic symptoms (polyuria, polydipsia, weight loss) or
if there is a concern of hyperglycemic crises, a random plasma
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TABLE 13.2 Components of Physical Exam of a Newly Diagnosed Patient with Diabetes

Exam Component Rationale Strength of Recommendation
Height, weight for Comparison to norms, identify/document obesity C
calculating BMI
Blood pressure Comparison to norms, identify hypertension A
Funduscopic exam Screen for retinopathy, cataracts B (for ophthalmologist/
optometry referral)

Oral exam Screen for periodontal disease C (for dental referral)
Thyroid palpation Increased risk of concomitant thyroid disease in diabetics C
Cardiac exam Screen for cardiovascular disease (e.g., CHF, murmurs) C
Abdominal exam Screen for hepatomegaly C
Evaluation of pulses Screen for peripheral vascular disease ©
Skin Screen for infections, signs of glucose intolerance C

(acanthosis nigricans), evaluate sites for blood glucose

monitoring
Foot and neurologic Screen for lesions and infections, evaluate for B

peripheral neuropathy

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; BMI = body mass index;

C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series; CHF = congestive heart failure.
For information about the Strength of Recommendation Taxonomy evidence rating system, see Attp://www.aafp.org/afpsort.xmi.

glucose is the appropriate test. Values greater than or equal to
200 mg/dL are diagnostic of diabetes. In the absence of these
classic symptoms, any one of three possible tests (glycosylated
hemoglobin [A1C], fasting plasma glucose, or the 2-hour oral
glucose tolerance test [OGTT]) can be used depending on
availability (3). In the absence of significant hyperglycemia,
these three tests require repeat testing for confirmation. An

TABLE 13.3 Diagnostic Criteria for Diabetes
and Categories of Increased Risk*

Diagnosis Criteria

Diabetes

Symptomatic and a random plasma
glucose =200 mg/dL.

OR

AIC =6.5%"

OR

Fasting plasma glucoses =126" mg/dL..

OR

2-hour (75 g) glucose tolerance test
=200 mg/dL.t

Increased risk | Fasting plasma glucose 100125 mg/dL.
for diabetes (impaired fasting glucose/
prediabetes)

2-hour (75g) glucose tolerance test
140-199 mg/dL (impaired glucose
tolerance/prediabetes)

Al1C5.7-6.4%

*Based on the 2010 American Diabetes Association recommendations (3).
Should be confirmed with repeat testing.

A1C level of 6.5% or higher has recently been recommended
(6) and added as an option by the American Diabetes
Association (ADA) (4). However, the A1C assay must be
one that is certified by the National Glycohemoglobin
Standardization Program; point-of-care A1C assays are not
accurate enough at this time to be used for diagnosis (3).
Patients may also be asked to return for a fasting plasma glu-
cose (i.c., after at least 8 hours without any calories). Any fast-
ing glucose result greater than 125 mg/dL is strongly sugges-
tive of diabetes and should be repeated; two results above 125
mg/dL from different days are needed to make the diagno-
sis. The 2-hour OGTT is rarely used for routine clinical use
given the cumbersome nature of the test.

All three tests include ranges that place patients at
increased risk for diabetes (3). If fasting plasma glucose is
greater than 100 but less than 126 mg/dL, the patient is said
to have impaired fasting glucose or prediabetes (4).
Additionally, OGTT values between 140 and 200 mg/dL
define impaired glucose tolerance or prediabetes. Patients
with an A1C of 5.7-6.4% are also considered at increased risk
for developing diabetes. Patients found to be in these increased
risk categories should be counseled on ways to lower their risk,
such as diet and physical activity (3).

In addition to confirming the diagnosis of diabetes, the
laboratory evaluation is used to obtain several baseline meas-
ures. Obtain hemoglobin A1C to examine blood glucose con-
trol over the previous 3 months. A fasting lipid profile is
obtained for cardiovascular risk stratification. Also, obtain a
serum creatinine and calculated GFR to assess for the pres-
ence of kidney disease. Screen all type 2 diabetics with a
microalbumin/creatinine test to determine future risk of
renal disease (type 1 patients begin after having had diabetes
for at least 5 years) (7). Finally, order a thyroid-stimulating


http://www.aafp.org/afpsort.xml

152 PART Il ¢« COMMON PROBLEMS

hormone in all patients with type 1 and if clinically indicated,
in those with type 2 diabetes.

Conveying the Diagnosis

The first task of the clinician who has made a diagnosis of dia-
betes is to convey this news to the patient. Patients with a
recent diagnosis of diabetes need additional time and atten-
tion. Diabetes is a condition that requires patient participation
in its management. Patients face the prospect of a lifelong
medical condition with the potential for serious complications.
If they are supported and well informed it encourages their
involvement in self-management of diabetes at an early stage.

When delivering a new diagnosis of diabetes it is useful to
present the information quickly and clearly and then use open-
ended questions and reflective listening to explore the patient’s
reaction to the diagnosis. One technique that fosters open discus-
sion is: deliver information (inform), allow for patient response
(listen), and reflect response back to patient (ask guiding ques-
tions) (8). For example, “It sounds like you have had many fam-
ily members who have had diabetes. Tell me more about that.”
Exploring the meaning of diabetes for your patient can provide
valuable clues that can help you identify his or her individual
motivation. Often patients will have erroneous information
about diabetes, and this can be an opportunity to dispel those
myths. If your patient relates that a grandmother had kidney
failure from diabetes, this can open a conversation. For example,
you might say, “It sounds like your grandmother had many of
the problems that are related to diabetes including kidney fail-
ure, dialysis, and other complications.” This statement can lay
the groundwork for a discussion about managing diabetes. You
could say something like, “The good news is we know so much
more about the treatment of diabetes now than we did even a
few years ago. I want to work with you to reduce your chances
of developing the problems your grandmother had.”

At this point you are ready to introduce the basic concepts of
managing diabetes. Being able to convey the importance of mak-
ing lifestyle changes in a nonjudgmental way is important and
critical to getting the patient “on board” with self-management
9). Developing the skill of discussing the consequences of
unhealthy choices without passing a moral judgment of the
behavior takes practice. For example, if the patient relates that
he developed diabetes because of laziness or lack of exercise,
acknowledge the response and follow it with a possible solution
or open ended question, such as, “Yes, lack of exercise might
have contributed, but it’s not too late to start exercising now, and
you can really make a difference in your blood sugar.” Exploring
practical strategies with the patient can be helpful. Asking the
patient if he can take walks in the neighborhood may be more
practical than asking him to join a gym, for example.

Although having a patient go from accepting the diagno-
sis to making a solid commitment to longstanding behavior
change will often take more than one visit, you will want to
touch on the key issues of behavior change as part of this ini-
tial visit. Closure of the visit acknowledges that it takes time to
learn to live well with diabetes. A key message the patient
should hear is that he or she can make a difference in his dia-
betes care and that you will work with the patient to keep him
or her healthy. It is a good idea to provide the patient with
some reading materials that will reinforce these initial con-
cepts. The ADA website (weww.diabetes.org) has good and reli-
able information for patients.

MANAGEMENT

Comprehensive management of diabetes must deal with both
the metabolic problems and the increased risk of cardiovascu-
lar disease. It requires ongoing attention to cardiovascular risk
factors, education, and support in self-management of the dis-
ease, and a focus on metabolic goals of therapy. To meet these
goals, patients and their physicians need to combine behavioral
strategies with pharmacologic interventions. Table 13.4 sum-
marizes the components of comprehensive management of dia-
betes. Within the table and in the subsequent discussion, differ-
ent management strategies are prioritized by the evidence.

Blood Pressure Control

Evidence from well done clinical trials demonstrates the impor-
tance of blood pressure (BP) control in the comprehensive care
of people with diabetes (10-13). Tight management of BP to
goals of a systolic BP <130 mm Hg and a diastolic BP <80 mm
Hg lowers the risk of both macrovascular and microvascular
complications. In one large randomized trial, control of BP to a
goal of <130/85 mm Hg reduced diabetes-related endpoints by
24%, compared with a BP goal of <150/105 mm Hg (10). In
contrast, tight blood glucose control reduced the same endpoints
by only 12% (10). In another randomized trial, the number
needed to treat (NNT) for 10 years to a diastolic BP goal of
80 mm Hg (compared with a diastolic BP goal of 90 mm Hg)
to prevent | cardiovascular death was 14 (11).

In addition to diet and activity, many patients will require
medications to reach BP targets. Antihypertensives that have
been shown to reduce cardiovascular events in diabetic
patients include angiotensin-converting enzyme (ACE)
inhibitors, angiotensin receptor blockers (ARBs), [3-blockers,
diuretics, and calcium channel blockers. Although all of these
drug classes have proven efficacy against macrovascular com-
plications in patients with diabetes, the ACE inhibitors (e.g.,
enalapril) and ARBs (e.g., losartan) have particular benefit in
reducing the risk of microalbuminuria and the progression to
nephropathy. With ACE inhibitors and ARBs, renal function
and serum potassium require monitoring (14).

Drug therapy for hypertension in diabetes mellitus should
include an ACE inhibitor or ARB with the addition of a thi-
azide diuretic to achieve BP targets. The ADVANCE trial (12)
examined the combination of an ACE inhibitor with a diuretic
and showed a reduction in the risk of major macrovascular and
microvascular events (NNT of 77 over 4.3 years). In patients
with any degree of albuminuria or nephropathy who are
unable to tolerate ACE inhibitors or ARBs, BP management
with B-blockers, diuretics, or nondihydropyridine calcium
channel blockers is indicated (15). See Chapter 11 for further
information on treatment of hypertension.

Tobacco Cessation

One of the most important things that a smoker with diabetes
can do to improve his or her health is to quit smoking (16).
Smoking cessation counseling from a provider is particularly
effective (17). The number needed to counsel for one smoker
to quit varies between 8 and 13 depending on the length of the
counseling and the number of counseling sessions (16). Quit
lines (e.g., 1-800-QUIT-NOW) can assist busy physicians by
providing follow-up phone counseling to smokers who are
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TABLE 13.4 Management of Diabetes: Key Recommendations for Practice

Strength of
Area/Topic Recommendation NNT Recommendation*
Treatment of Maintain BP below 130/80 mm Hg NNT for 10 years A
hypertension to prevent 1 diabetes-
related endpoint: 6
Advise patients to follow DASH diet C
If microalbuminuria is present, treat A
with ACE inhibitors or ARBs
Smoking cessation Counseling on smoking cessation NNT for 10 years to A
save | life: 11
Aspirin therapy to For women with increased 10-year risk NNT for 10 years to A
prevent stroke of stroke: take 81 mg aspirin daily to prevent 1 stroke: 16
reduce risk of stroke NNT for 10 years to
For men with increased 10-year risk of prevent 1 MI: 46
CHD: take 81 mg aspirin daily to
reduce risk of heart attack
Management of Use statins to treat to LDL goal NNT for 10 years to A
dyslipidemia <100 mg/dL prevent 1 major CHD
event: 15
Management of A team approach to care (e.g., provider, A
hyperglycemia nurse, pharmacist, diabetes educator)
improves outcomes and patient
satisfaction
Long-term A1C below or around 7.0% NNT for 10 years to A
lowers risk of microvascular and prevent 1 diabetes
possibly macrovascular complications related endpoint 17;
NNT for 10 years to
prevent 1 CVD
event: 47
Metformin is the initial drug of choice A
for patients who can take it
When insulin is started, oral agents A
should be continued, to reduce total
insulin needs and weight gain
Glucose self monitoring improves C
overall management of hyperglycemia
in patients treated with insulin
Monitor A1C every 6 months ©
and more frequently if target levels
have not been reached
Screening for and In patients with retinopathy, control of A
management of blood pressure and glucose, laser
complications photocoagulation, vitrectomy, and other
interventions can help preserve sight
Screen for nephropathy annually using ©
the spot microalbumin/creatinine ratio
(<30 mg/g is normal)
Screen annually for peripheral neuropathy B
Perform foot exam annually ©
A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; BP = blood pressure;

CVD = cardiovascular disease; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series; CHD = coronary heart disease;
DASH = Dietary Approaches to Stop Hypertension; NN'T = number needed to treat; MI = myocardial infarction.

*For information about the Strength of Recommendation Taxonomy evidence rating system, see hztp://wwuw.aafp.orglafpsort.xml.
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ready to quit. See Chapter 47 (Addiction) for further informa-
tion on smoking cessation.

Aspirin Prophylaxis

Any patient with diabetes and any form of cardiovascular dis-
ease (coronary heart disecase [CHD], cerebrovascular disease
[CRVD], or peripheral arterial disease) will benefit from
aspirin as a secondary preventive intervention. Doses of 81 mg
to 325 mg daily have been tested in many trials. The most
recent update of the Antiplatelet Trialists Collaborative meta-
analysis reported that in patients with CHD, risk of death
from any cause is reduced by 20% (OR = 0.80, 95% CI
0.75-0.86) with aspirin. For patients with a history of CRVD,
aspirin reduced the risk of all-cause mortality by 9% (OR=
0.91, 95% CI 0.85-0.98) (18).

For patients with diabetes who do not have cardiovascular
disease, the use of aspirin for primary prevention is less well
established. Multiple primary preventive trials have found
modest benefits for aspirin in the primary prevention of CHD
for men and CRVD for women. These benefits of aspirin have
to be weighed against the risks of gastrointestinal (GI) bleeding
and hemorrhagic stroke. The US Preventive Services Task
Force (USPSTF) has recently reviewed the available evidence
and updated their recommendations (19). The benefit of
aspirin, stated as numbers of MIs prevented, varies based on the
10-year risk of heart disease. On the other hand, the risk of
aspirin from GI bleeding varies with age. Evidence-based rec-
ommendations need to take both of these factors into account.

In practice, the 10-year risk of CHD or CRVD is easy to
calculate using internet-based tools. A tool that is specific for
patients with diabetes is based on the UKPDS study and can
be downloaded from hsp://www.dtu.ox.ac.uk/index.php?main
doc=/riskengine/. The majority of men with diabetes older
than age 45 and women with diabetes older than age 55 will
have risks of CHD or stroke that are above the thresholds
where benefits of aspirin outweigh the risks.

Two recent randomized controlled trials of aspirin as a pri-
mary preventive strategy in patients with diabetes have been
reported (20, 21). Ogawa and colleagues randomized 2,539
patients with type 2 diabetes from more than 160 institutions
throughout Japan. After a median follow up of 4.37 years, there
were no statistically significant differences in atherosclerotic
events (hazard ratio of 0.80, favoring aspirin, but 95% CI
0.58-1.10). In terms of cardiovascular mortality, there was 1 death
in the aspirin group (stroke) and 10 deaths in the nonaspirin
group (5 strokes and 5 fatal MIs). This difference was statistically
significant (HR = 0.10, 95% CI 0.01-0.79). There was a 10%
reduction in all cause mortality in the aspirin group, but this did
not achieve statistical significance (21). Despite these data, many
other trials have found benefit in specific populations and based
on cardiovascular risk, aspirin should still be considered.

A meta-analysis of aspirin for primary prevention of
CVD events in patients with diabetes included seven trials
with a total of 11,618 patients (22). Aspirin therapy reduced
risk of cardiovascular events by 8% (RR = 0.92, 95% CI
0.71-1.27), which was not statistically significant. The authors
did find that trials with a higher percentage of male partici-
pants showed a 29% nearly significant reduction in MI risk
from aspirin (RR = 0.71,95% CI 0.5-1.0, p = 0.05). In a hypo-
thetical cohort that was 55% male, one would need to treat 95
people for 4.5 years to prevent one MI. Trials with more

women showed a 33% reduction in risk of stroke (RR = 0.67,
95% CI 0.48-0.92). Similarly, in a hypothetical cohort that is
86% women, one would need to treat 56 women for 3 years to
prevent one stroke. The rationale for recommending aspirin
as a primary preventive strategy for patients with diabetes may
vary based on gender, but the end result is in keeping with the
USPSTF recommendation. The number of GI bleeds with
aspirin overall is low (0.4 to 6.0 per 1,000 person/years depend-
ing on age/gender in patients with no GI bleeding risk factors,
and the cost is very low) (23, 24).

Even in those with a history of GI bleeding or prior pep-
tic ulcer, the benefit of aspirin is still possible. Such patients
should be tested for Helicobacter pylori and treated if infected.
If the patient is on a second antiplatelet agent, on concomitant
anticoagulant therapy, or has GI symptoms of dyspepsia or
reflux, coadministration of a proton pump inhibitor with
aspirin is appropriate (25). For patients with an absolute con-
traindication to aspirin therapy, other antiplatelet therapy may
be an option, but the evidence is scant (19).

Lipid Lowering

Diabetes is associated with multiple lipid abnormalities, includ-
ing increased total cholesterol, triglycerides, and low-density
lipoprotein (LDL) cholesterol, and a decreased high density
lipoprotein (HDL) cholesterol. These abnormalities often clus-
ter with obesity, insulin resistance, and hypertension to form the
metabolic syndrome or, more recently, the construct of global
cardiometabolic risk (26). Behavioral management with the
DASH diet and exercise improves all of these abnormalities
(27). Use of statins to lower LLDL-cholesterol to levels as low as
70 mg/dL (non HDL-cholesterol <100 mg/dL) has been proven
to reduce CVD events in diabetics with a 10 year CVD risk of
12 percent or greater (28,29). In this group of patients with dia-
betes and no CHD, the number needed to treat for 1 year to pre-
vent 1 CHD event is 150. Now with generic statins available at
low cost and given their low incidence of side effects, statins are
a reasonable and advocated measure to decrease overall cardio-
vascular risk in people with diabetes.

The most recent guidelines from the ADA advocate an
LDL target of less than 100 mg/dL for all adults with diabetes,
with less than 70 mg/dLL deemed an ‘option’ for those with
known cardiovascular disease (4). Achieving these lipid targets
requires a combined approach with statin therapy and
lifestyle modification in most patients. If the target LDL goal
<100 mg/dL cannot be reached with maximal doses of statin
therapy, reduction in LDL of 30-40% is an acceptable alterna-
tive goal (4). In patients unable to take a statin, consider
fibrates over other antihyperlipidemics as they have been
shown to decrease cardiovascular events (30).

In addition to lowering LDL, the ADA has identified
triglyceride levels less than 150 mg/dL and high density lipopro-
teins (HDL) greater than 40 mg/dL in men and greater than
50 mg/dL in women as desirable, although these goals are sec-
ondary to the LDL targets mentioned previously (4). Patients
with combined hyperlipidemia and very high triglyceride levels
(>400 mg/dL) may need to have the triglyceride abnormalities
addressed primarily, usually with either a fibric acid derivative
or niacin. Non-statin drugs might also be considered for
patients whose HDL cholesterol is lower than target and whose
LDL cholesterol is less than 140 mg/dL. Niacin has been found
to be effective in a secondary prevention trial in such patients
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(31). Although historically there have been concerns of worsen-
ing glucose levels in people treated with niacin to improve
HDL, other evidence has shown that the negative effect on
blood glucose is minimal (32). Overall, the level of evidence for
combining statins with other agents is not as strong as high-dose
statins alone, and combination therapy increases the risk of liver
abnormalities, myalgias, and rhabdomyolysis (33).

Glucose Control

Long-term successful management of blood glucose to a goal of
A1C below 7.0 % clearly lowers the risk of microvascular com-
plications. This has been shown for both type 1 (34) and type 2
(35) diabetes. The relationship between management of hyper-
glycemia and risk of macrovascular complications has histori-
cally been less clear. The Action to Control Cardiovascular
Risk in Diabetes study halted the glycemic control trial because
of increased mortality in the intensive control arm (A1C <6%)
versus the standard control arm (A1C 7-7.9%) (5% vs 4%; HR
1.22, 95% CI 1.01-1.46, number needed to harm = 100) (36).
For patients with type 1 diabetes, a 17-year follow-up from the
Diabetes Care and Complications Trial demonstrated that suc-
cessful management of blood glucose to a goal A1C of 7.0%
early in the course of disease is associated with a 3.6% statisti-
cally significant reduction in absolute risk of CHD events.
Thus, the NNT for an A1C target of 7.0% to prevent one patient
from developing CHD over 17 years (heart disease death, nonfa-
tal MI, angina, coronary revascularization) is 28 (37). The
relationship between glycemic control and subsequent compli-
cations is more logarithmic than linear. Clinically, this means
that there is a greater reduction in subsequent risk of complica-
tions from lowering an A1C from 10% to 8% than there is from
lowering the AIC from 8% to 6%. As one might expect, the
risk of hypoglycemic complications goes up as the AIC value
gets closer to 6%. Management of hyperglycemia begins with
behavioral management. For women of reproductive age, con-
traception until excellent glycemic control has been achieved is
important to minimize risk of fetal abnormalities.

BEHAVIORAL MANAGEMENT

The initial behavioral changes that are required with diabetes
include dietary changes and physical activity. Carbohydrates
(CHO) are the nutrients that have the largest effect on blood
sugar levels and remain the initial focus in a patient with dia-
betes. A major nutrition goal therefore is limitation of CHO
intake. Patients should learn the sources of CHO in their diet
and how to balance CHO intake with oral medication or
insulin. Most patients will have to eliminate high CHO items
(e.g., regular sodas, syrup, fruit juices, sweeteners) to be able to
regulate their blood sugar. Helping the patient identify the
CHO sources in his or her diet can provide ideas for clear
practical changes. For example, if a patient tells you he is hav-
ing sugar-sweetened tea each night with dinner, you might ask
if he would be willing to switch to unsweetened tea or tea with
an artificial sweetener. Open discussion of changes patients are
willing to make empowers them in mastering the dietary
changes that diabetes often requires (38). Non-nutritive or
artificial sweeteners are considered safe when used in recom-
mended amounts. Reducing overall calorie intake is recom-
mended for weight loss but popular low CHO diets (<130
g/day) are not recommended. Patients on such diets may
demonstrate greater weight loss and blood sugar lowering
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effect in early months of the diet, but both weight and blood
sugar levels are similar at 1 year (39). Further, low-CHO diets
are difficult to maintain and can raise LDL cholesterol levels.
Other general dietary recommendations include increasing
fiber intake, whole grains, fruits and vegetables, and reducing
saturated fats and trans fats. Some patients may benefit from a
visit with a registered dietician who can provide an individu-
alized nutrition assessment and plan.

Patients with diabetes should be encouraged to exercise.
Exercise is an essential component of management of diabetes.
The ADA exercise recommendation is 150 minutes per week
or 20 minutes per day of moderate intensity aerobic physical
activity, and in the absence of comorbid contraindications,
strength training 2 days per week. In one trial, an endurance
and strength training program of 24 months’ duration
reduced participants’A1C levels, insulin levels, and blood
pressure. Of note, A1C values decreased from an average of
8.2 to 7.6% (40). Exercise, whether moderate or vigorous has
been shown to increase insulin sensitivity in patients with dia-
betes (41). Another study found that exercise lowered abdom-
inal visceral fat, increased insulin sensitivity, and improved
lipid profiles (42).

Many patients may be resistant to exercise. Emphasis
should be on “starting low and going slow” if they have not
been exercising on a regular basis. Often patients need help
identifying barriers to exercise. Open ended nonjudgmental
questions will help patients come up with their own ideas. For
example, you might ask, “If you were going to exercise, what
would you do?” This may lead to, “What keeps you from
exercising?” Asking questions that prompt patients” own solu-
tions will help overcome the barriers to making behavior
changes.

PHARMACOLOGIC MANAGEMENT

For patients who do not reach their A1C goal with behavioral
management, drug therapy is recommended. There are three
major classes of oral agents available for treatment of type 2
DM: metformin, the sulfonylureas, and the thiazolidinediones.
Table 13.5 summarizes the common medications and their use.

The United Kingdom Preventive Diabetes Study
(UKPDS) provides the best evidence to guide the initial choice
of medication to control hyperglycemia. The major findings of
this 10-year study can be summarized as follows:

e Sulfonylureas, metformin, and insulin were equally effec-

tive as initial therapy at reaching the intensive goal of an

AlIC of 7.0%.

Over the 10 years of follow-up, glycemic control deterio-

rated equally in all groups, requiring dosage increases

and/or additional agents to reach glycemic goals.

The risk of major hypoglycemic episodes was lower for met-

formin (0.6% per year) than for sulfonylureas (1% per year)

or insulin (2% per year).

e Patients randomized to metformin had fewer deaths than
patients randomized to other forms of intensive therapy or
to conventional therapy (NNT for 1 year to prevent one

death = 141).

Given the UKPDS findings along with its low cost and
lack of associated weight gain, metformin is recommended as
initial pharmacologic therapy for people with type 2 DM

when behavioral management is unsuccessful in meeting
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TABLE 13.5 Medications Commonly Used for the Treatment of Diabetes Mellitus

Medication
Medication Brand Name Dosing Forms Dosing Pearls Comments
Biguanides
Metformin Glucophage, Tablets Renal excretion (avoid Watch for signs and
Glucophage Oral solution in men with SCr >1.5 symptoms of lactic
XR XR tablets mg/dL or women with acidosis
SCr >1.4 mg/dL)
Start at a low dose to
avoid GI side effects
Sulfonylureas
Glimepiride Amaryl Tablets Titrate dose to effect Renal excretion
Glipizide, Glipizide Glucotrol, Tablets Titrate dose to effect Renal excretion
extended release Glucotrol XL ER tablets May be best for
(ER) use in elderly or
decreased renal
function because of
shorter half-life
Glyburide DiaBeta, Tablets Titrate dose to effect Renal excretion
Micronase,
Glynase
Micronized Glynase Tablets Titrate dose to effect Renal excretion
Glyburide PresTab
Thiazolidinediones
Pioglitazone Actos Tablets Titrate dose to effect Hepatic elimination
Risk of CHF
Expensive
Rosiglitazone Avandia Tablets Titrate dose to effect Hepatic elimination
Risk of CHF
Expensive
Newer Agents
Sitagliptin Januvia Tablets Renal elimination Expensive
Dose for renal function Risk of pancreatitis
Exenatide Byetta Injection Administer 60 minutes Very expensive
Solution before food or drugs Risk of pancreatitis
Injection that require threshold
pens
CHF = congestive heart failure; CrCl = creatinine clearance; CV = cardiovascular; GI = gastrointestinal; LFTs = liver function tests; OCPs = oral

contraceptives; SCr = serum creatinine; TZD = thiazolidinediones; XR/ER = extended release.

glycemic management goals (43). It was the only glycemic
therapy in the UKPDS trial to show a positive impact on mor-
tality and was associated with the lowest risk of hypoglycemia.

Metformin

As discussed previously, metformin is recommended as initial
pharmacologic therapy for type 2 DM. It acts primarily by
reducing hepatic glucose production and increasing peripheral
glucose utilization. It lowers A1C by an average of 1.5-2.0%.
In addition to its beneficial effects on blood glucose, met-
formin also positively affects other important physiologic
processes in patients with diabetes, including blood lipids,
blood pressure, and clotting activity. Metformin also consis-

tently causes weight loss of 1-5 kg when compared with thiazo-
lidinediones, second-generation sulfonylureas, or combination
therapy with metformin and a second-generation sulfonylurea,
all of which tend to increase weight (44). Metformin is elimi-
nated by the kidneys; therefore, it is to be avoided when the
serum creatinine is 1.5 mg/dL or greater in men or 1.4 mg/dLL
or greater in women.

The most common side effects of metformin are gastroin-
testinal; they include nausea, vomiting, anorexia, and diarrhea.
These effects tend to be transient for 2—4 weeks after initiation
or dosage increases, and are dose-related. To minimize these
effects, start at 500 mg once per day (with the evening meal)
and increase the dose slowly, titrating upward on a weekly



basis. The maximum dose is 2,550 mg daily given in divided
doses with meals. If side effects occur, the dose can be reduced
for a period of time or the drug can be stopped temporarily.
Metformin alone rarely causes hypoglycemia; however, hypo-
glycemia can occur with strenuous exercise without caloric
intake or with concomitant intake of alcohol or other hypo-
glycemic medications.

Metformin inhibits lactate metabolism, and the greatest
risk of metformin is lactic acidosis, occurring at a rate of 3-5
cases per 100,000 patient-years (45). Risk factors include age
older than 80 years, concurrent diuretic therapy, recent radi-
ographic contrast, and dehydration (e.g., from acute diarrhea
or vomiting, septicemia, impaired hepatic function, acute
renal failure, hypoxemia, or alcohol abuse). To minimize the
risk of lactic acidosis, metformin should not be used in peo-
ple with renal insufficiency (creatinine level =1.5 mg/dL in
men, 1.4 mg/dL in women). Also, the drug should be discon-
tinued before and for 48 hours after radiographic studies
with intravenous contrast that may transiently affect renal
function.

Caution should be used in patients who are pregnant or
lactating, have active liver disease, chronic obstructive pul-
monary disease, or active alcoholism. Education for patients
prescribed metformin should include temporarily stopping its
use when undergoing any radiographic procedure involving
intravenous contrast and during any acute GI illness with
vomiting or diarrhea.

The monthly cost of generic metformin is approximately
$13.00-32.00 depending on dose. The only advantage of the
more expensive extended release form is that the maximum

dose can be taken once a day (46, 47).

Sulfonylureas

Sulfonylureas lower blood glucose by stimulating pancreatic
insulin secretion and increasing tissue sensitivity to insulin.
Sulfonylureas lower A1C an average of 1.5-2.0%. Although
there are seven sulfonylureas, only the three second-generation
drugs (glipizide, glyburide, and glimepiride) are commonly
used. Several general principles guide the use of these agents:

e Choose an agent with a relatively short half-life to minimize
the risk of hypoglycemia (glipizide has the lowest rate).

e Start with a low dose given with the morning meal.

e Increase the dose every 57 days, as needed to reach glycemic
goal.

e Divide doses above 50% of the maximum—the second dose
given with the evening meal.

® Do not switch back and forth between agents. There are no
major differences in their efficacy, and switching from one
to another is rarely helpful.

The biggest risk of sulfonylureas is hypoglycemia, occur-
ring in about 1% of patients per year. This risk is higher
when using drugs that have a longer half-life and in patients
with impaired renal function. For this reason, education for
patients prescribed sulfonylureas should include reducing
the dose if they are going to skip a meal or are not eating
because of an acute GI illness. All of the sulfonylureas are
now available generically; the monthly cost is approximately
$12.00-20.00 depending on dose. There is no advantage to
the long-acting forms except that they can be given once per

day (46, 47).
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Thiazolidinediones

The two thiazolidinediones (TZDs), pioglitazone and rosiglita-
zone, act primarily by decreasing peripheral insulin resistance in
skeletal muscle and adipose tissue. These drugs lower A1C by
an average of 1.0% to 1.5%. In addition to lowering glucose val-
ues, they also lower triglycerides slightly and increase both LDL
and HDL cholesterol. They can be used alone or in combination
therapy with metformin, sulfonylureas, or insulin.

T7ZDs are extensively metabolized in the liver; therefore,
they are contraindicated in patients with active liver disease or
liver enzymes greater than 2.5 times normal. Elevations in
liver enzymes and liver failure can occur due to these agents,
so liver transaminases (aspartate aminotransferase or alanine
aminotransferase) should be monitored before beginning these
drugs and every 2 months during the first year of therapy.
Signs and symptoms of liver disease at any time require imme-
diate testing of liver function, and the development of jaun-
dice should prompt immediate drug discontinuation while
further evaluation is pending.

TZDs can cause fluid retention, which can lead to weight
gain, edema, and new or worsening congestive heart failure
(CHF). Therefore, preexisting New York Heart Association
Class IIT or Class IV CHF is a contraindication to their use. A
meta-analysis of published and unpublished trials evaluating
rosiglitazone and the effects on cardiovascular outcomes
revealed an increased risk of MI (RR 1.43;95% CI, 1.03 to 1.98;
p = 0.03) (48). Subsequent studies have neither confirmed nor
refuted these findings for rosiglitazone. The current black box
warning on the Food and Drug Administration (FDA) pack-
age insert for rosiglitazone states that its effects on myocardial
ischemia are inconclusive.

The TZDs have not been evaluated in pregnant or lactat-
ing women and therefore should not be used during preg-
nancy or breastfeeding. They can occasionally induce ovula-
tion in premenopausal women who are anovulatory; there-
fore, women of childbearing age taking these drugs need to
use effective contraception.

Given the possible risks of cardiovascular events with
rosiglitazone and lack of a similar association with pioglitazone,
pioglitazone is the TZD of choice (49). Certainly, education fo