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Preface

This book presents the approach to selected problems that clinicians
often find difficult to diagnose or treat. At first, the topics may seem
eclectic, but they have been chosen to reflect areas in which I—as a
clinician like you—always seem to need to know more (such as ge-
netic disorders and diabetes mellitus), am sometime puzzled as to the
etiology (such as headache, thyroid disease, anemia, fatigue, and skin
rashes), or am frustrated when problems sometimes do not respond
to my best management efforts (such as when patients overeat, drink
too much alcohol, or misuse drugs). Also in the latter group are sleep
disorders, chronic pain, and other entities discussed in the pages that
follow.

In fact, what the seemingly diverse topics presented here share in
common is that they all cause both patients and physicians more than
their share of challenges.

The chapters in this book are drawn from the sixth edition of the
large reference book, Family Medicine: Principles and Practice,
which is widely used by family physicians in the United States and
abroad. The publisher and I believe that, in addition to family physi-
cians, the chapters in this book will also be useful to other clinicians
providing primary care, such as general internists, general pediatri-
cians, nurse practitioners, and physician assistants. The price of the
“big book” can be a deterrent to some; publication of a smaller book
on focused topics allows clinicians to purchase a book on the topics
that meet their specific needs. In addition, some find pocket-sized
manuals easier to handle than larger, heavy books.

Whatever the reason you picked up this book, I hope that you find
it useful in your daily care of patients. Comments are welcome.

Robert B. Taylor, M.D.



Clinical Practice
Notice

Everyone involved with the preparation of this book has worked
very hard to assure that information presented here is accurate and
that it represents accepted clinical practices. These efforts include
confirming that drug recommendations and dosages discussed in this
text are in accordance with current practice at the time of publica-
tion. Nevertheless, therapeutic recommendations and dosage sched-
ules change with reports of ongoing research, changes in govern-
ment recommendations, reports of adverse drug reactions, and other
new information.

A few recommendations and drug uses described herein have Food
and Drug Administration (FDA) clearance for limited use in restricted
settings. It is the responsibility of the clinician to determine the FDA
status of any drug selection, drug dosage, or device recommended to
patients.

The reader should check the package insert for each drug to de-
termine any change in indications or dosage as well as for any pre-
cautions or warnings. This admonition is especially true when the
drug considered is new or infrequently used by the clinician.

The use of the information in this book in a specific clinical set-
ting or situation is the professional responsibility of the clinician. The
authors, editors, or publisher are not responsible for errors, omissions,
adverse effects, or any consequences arising from the use of infor-
mation in this book, and make no warranty, expressed or implied,
with respect to the completeness, timeliness, or accuracy of the book’s
contents.
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1
Cultural, Race, and
Ethnicity Issues in
Health Care
Enrique S. Fernandez, 
Jeannette E. South-Paul, 
and Samuel C. Matheny

The world is facing movements of peoples unparalleled in history.
Even the heartland of the American continent, which has seen few
new population groups since the European immigration of the 19th
century, has felt the effects of this restive population shift during the
late 1980s and 1990s. Physicians who themselves have had little ex-
perience outside their own cultural environment are now dealing with
health and social issues of patients who approach their surroundings
in profoundly different ways than they might themselves. Yet the dif-
ferences have always been present.

Cultural groups exist in the United States in many forms, and each
has the potential for its members to interpret their world in a differ-
ent manner. In fact, the subtlety of the differences between peoples
with common languages and outward appearances may cause even
more misunderstandings and concerns than those with more obvious
external dissimilarities.



Western Medicine in the Context of Race,
Ethnicity, and Culture
The concepts of race, ethnicity, and culture frequently are addressed
interchangeably. Racial distinctions are probably the ones most com-
monly made in clinical settings—often as part of a rote introductory
clause in a patient history—and often have limited clinical utility, oc-
casionally establishing misleading and potentially harmful patient
stereotypes. An appreciation of how ethnic and cultural factors in-
fluence patient health and the clinical encounter is an important con-
sideration when providing effective disease prevention, health pro-
motion, and treatment interventions.

Race
Racial classifications are generally defined by physical characteris-
tics (e.g., skin color, facial features, hair type) that are shared by a
group of people. They form the basis for an assumption of a shared
genetic heritage among groups of humans. A presumption of shared
genetic traits by a group of people who bear superficial similarity
might apply to inbred populations that are geographically isolated,
but this distinction becomes less meaningful when one considers the
intermingling of human populations over the centuries. When one
considers that there is more genetic variation to be found within a
given race than between two different races, ascribing genetic traits
based on race designations alone adds little to the medical decision-
making process.1

Ethnicity
The word ethnic is defined by the American Heritage Dictionary as,
“of, or relating to, sizable groups of people sharing a common and
distinctive racial, national, religious, linguistic, or cultural heritage.”
Derivations can also be linked with race. The word ethnicity is de-
rived from the Greek terms ethnos, referring to the people of a na-
tion or a tribe, and ethnikos, equating with “national” or “national-
ity.”2 Ethnicity thus refers to a group affiliation, which is normally
expressed in terms of cultural characteristics. Although cultural char-
acteristics are associated with ethnic groups, the members of such
groups define and transmit cultural norms.

Culture
Culture can be described as the knowledge, skills, and attitudes
learned and passed on from one generation to the next. Cultural iden-
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tity is a dynamic, lifelong process that is constantly molded and re-
fined by personal experience. Cultural identity thus incorporates a
fluidity that defies conclusive statements about the characteristics of
populations that share a common culture. Cultural norms can be mod-
ified by level of education, socioeconomic status, and the number of
generations an individual is removed from the initial migration of his
or her family from one society to another. Indeed, there are often
more similarities to be found between two individuals of the same
socioeconomic status who are from different cultures than between
two individuals of the same culture who differ in socioeconomic sta-
tus.3 The degree of cultural identity determines the role that family
plays for the individual, as well as communication patterns, affective
styles, and personal values regarding level of control, individualism,
collectivism, spirituality, and religious beliefs. Culture is also mod-
ified by age, sex, vocation, disability, and sexual orientation.

Health professionals often participate in a variety of cultures si-
multaneously: the culture of a family of origin, that of the family of
a significant other, the profession entered, or even occasionally a cul-
ture dictated by other factors, such as sexual orientation. In turn, the
patient presents with a variety of layers of the same cultural cake;
recognizing these influences can be a complex, subtle, profound task.
As physicians, it is useful to consider the origins of our medical model
and how that model determines our approach to patients.

Western Medical Model
The Western medical model was developed in contemporary West-
ern society as a powerful analytic tool to deal with illness. This model
developed around the classical Greek myth of Pandora’s box in which
disease is an intrusion superimposed on humans from the outside.
The concept defines the social system within which a defined pro-
fessional group (i.e., physicians) takes responsibility for the care of
persons with compromised function. The model determines the type
of questions raised during the history-taking process. Emphasis on
physical symptoms often predisposes the interviewer to neglect ma-
terial of potentially great value (e.g., the social system of the patient).
Indeed, cultural factors may create profound differences between pa-
tient and physician perceptions of health.

In our medical model, disease is defined as some form of abnor-
mal structure or bodily function that leads to a specific pathology. In
this context, disease is a condition most readily identified by the
health professional, who attempts to place it in terms of the clas-
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sification of disorders that has traditionally developed in Western
medicine.

Illness, on the other hand, pertains more to the individual’s feel-
ings of a negative state of being or social function; it is the human
experience of sickness. Illness then may be said to be the perception
of the patient, whereas disease is the perception of the health provider.
In many cases these two views of sickness coincide, but frequently
there are major discrepancies between them. For example, a physi-
cian may detect an elevated blood pressure and communicate the di-
agnosis of hypertension to a patient, who feels perfectly well and has
no symptoms but may feel ill only when beginning the antihyper-
tensive medication. Conversely, a Mexican patient may decide that
he or she is suffering from susto, or emotional fright. This descrip-
tion of a state of anxiety may fail to be identified by a physician but
would be completely accepted and understood by anyone in this per-
son’s cultural group. Illness for the patient may have several distinct
meanings. It may represent a threat to the individual, in that it may
be perceived as possible punishment for a wrongdoing. Many cul-
tures, including groups in the United States, have on occasion viewed
various epidemics in this fashion, including human immunodefi-
ciency virus (HIV) infection.

Illness may be also viewed as a loss, as with the loss of indepen-
dence or the ability to communicate effectively, as would occur fol-
lowing a cerebrovascular accident or with other chronic, debilitating
conditions. Conversely, illness may be viewed as a gain, in that there
may be advantages to being ill that are more acceptable to society.

Clark4 described, in her classic study of a Mexican-American community, a
pregnant woman who had been struck by her husband. She sought the aid
of a curandera to prevent a case of susto in her unborn child, as described
above. This socially acceptable action allowed her to gain community sym-
pathy against her husband for the physical abuse, which would otherwise
have been denied her. The husband was convinced of the error of his ways,
and the couple was reunited.4

Lastly, the illness may convey no particular significance to the in-
dividual patient and may be viewed as a normal part of life. Because
biomedicine has been largely interested in the treatment of disease,
little attention has been paid to interpreting the meaning of illness.
Kleinman et al5 noted that “because illness experience is an intimate
part of social systems of meanings and rules for behavior, it is
strongly influenced by culture.” The lack of attention to illness, and
therefore to culture, often results in noncompliance or dissatisfaction
with health care delivery.
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Population Demographic Shifts
Today minority populations—those who often do not subscribe to
the Western biomedical model—are the fastest growing segments of
the United States population, representing a substantial proportion of
the work force for the 21st century.6 Southeast Asians and Central
Americans made up the largest numbers of immigrants in the late
1970s and 1980s. Census 2000 data revealed dramatic changes from
what was initially projected from 1990 results. For the first time, non-
Hispanic whites make up less than 70% of the overall population.
African Americans and Hispanics each comprise 12% of the popu-
lation, although Hispanics grew by 61% from numbers in 1990.7

Asian Americans grew by more than 45% to make up 3.6% of the
current population, while American-Indian representation remains
low at 0.7%. Furthermore, the 2000 census allowed a change in op-
tions for self-identification. Subsequently, 6.8 million people identi-
fied themselves as multiracial.8 Physicians of the 21st century will
provide care to a population whose characteristics differ markedly
from the population in the United States today. Over the next 30
years, the U.S. population will be larger by almost one third, it will
be more diverse, and it will be older. The U.S. Census Bureau esti-
mates that by the year 2050 only 52% of the American population
will be white, 16% black, 22% Latino/Hispanic, and 10% Asian.
These projected demographic trends will influence significantly the
patterns of disease and the health care of the population.9

Morbidity and Mortality Variations
The health care system is a reflection of current American society.
Lack of access to health care due to an inability to pay or lack of in-
surance, absence of translators when English is not the patient’s lan-
guage, differing health practices, psychosocial and environmental
factors, and cultural differences are all major contributors to differ-
ences in health status among the various subgroups that comprise the
American population.

Health Status of African Americans
A persistent gap exists in the United States between the health sta-
tus of African Americans and that of white Americans. Infant mor-
tality for African Americans continues to exceed that of whites and
is merely a prelude to other negative health indicators through life:
Being black is now considered a health hazard.10 Even when income
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differences are factored in and financial access to prenatal care is 
ensured, African-American women use prenatal care later and less 
intensively.11,12

In 1990 the life expectancy at birth for African-American boys and
girls was 64.5 and 73.6 years, respectively, whereas that for white
boys and girls was 72.7 and 79.4 years, respectively. The infant mor-
tality rate (per 1,000 births) in 1993 was 6.8 for whites compared
with 16.5 for African Americans. There was a larger decline in mor-
tality for African- American infants from 1992 to 1993 than for white
infants, but the dramatic differences persist.13

Health Status of Hispanics
Hispanics are at increased risk for diabetes, hypertension, tuberculo-
sis, HIV infection, alcoholism, cirrhosis, specific cancers, and vio-
lent deaths. Poverty and lack of health insurance are the greatest im-
pediments to health care for Hispanics. One third to one fifth of
various Hispanic populations (and one fifth of the African-American
non-Hispanic population) are uninsured for medical expenses, com-
pared with one tenth of the white non-Hispanic population.

Health Status of Native Americans
Native Americans suffer some of the worst health in the nation and
the lowest social status even among minorities and underserved peo-
ple. Access to health care for Native Americans is more difficult than
for the rest of the U.S. population because of their geographic isola-
tion in villages and communities that are large in area and have large
reservations, poor transportation, lack of efficient communications
systems, and lack of running water and sewage disposal. Travel may
require long distances on dirt roads or by air. Native Americans are
younger, less educated, less likely to be employed, and poorer than
the general population. These factors, combined with high rates of
sexually transmitted disease and drug use, favor the spread of HIV.
Alcoholism exacts a terrible toll among many Native Americans.
Tribal, cultural, educational, economic, and geographic diversity ex-
ist among Native Americans and affect their health care.14

Health Status of Asian-Pacific Americans
Important ethnic differences in risk factors indicate that Asian-
Pacific American (APA) groups should be targeted for public health
efforts concerned with obesity, hypertension, hypercholesterolemia,
and smoking.14 Conditions endemic in the country of origin and 
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case rates for tuberculosis among APAs (44.5/100,000) are greater
than for other minority groups: African Americans (29.1/100,000),
Hispanics (20.6/100,000), and American Indians/Alaska Natives
(14.6/100,000).14

Recognizing Cultural Differences
How we interpret and deal with illness is based on our explanations
of illness—explanations that are specific to the social positions we
occupy and the belief system we employ. These factors have been
shown to modify how we perceive symptoms, what labels we attach
to particular illnesses, and how we interpret these labels. How we
communicate our health problems, the manner in which we present
our symptoms, when and from whom we seek care, how long we re-
main in care, and our evaluation of that care are affected by cultural
beliefs.15

Most health care providers have a collection of anecdotes about
noncompliance by ethnically different patients. As these issues have
been studied by medical sociologists and anthropologists, the focus
of the problem has come to rest on the provider as much as on the
patient. The “fallacy of the empty vessel” is a phrase coined by an-
thropologists to describe cross-cultural blindness. People tend to ig-
nore parts of cultures (e.g., religion, health care traditions) that dif-
fer from their own. The anthropologist Hazel Weidman noted that
orthodox health care providers often view Western health institutions
as introducing something of significance into ethnic communities
where nothing existed before. Thus the existing health traditions in
such communities are ignored.

Borkan and Neher16 developed a framework for use in family prac-
tice training programs, modeled after one developed by Bennett.17

Bennett suggested a model with stages of individual development rel-
ative to cultural sensitivity. The Borkan and Neher model built on
this model by recognizing the importance of ethnosensitivity to un-
derstanding the whole person and by advancing doctor–patient com-
munication. They recognized that the individual trainee’s relation-
ship with other cultures may be more complex than implied by
Bennett’s model. The level of sensitivity exhibited by a trainee can
vary according to the group encountered (e.g., sensitive and empa-
thetic to Southeast Asians and culturally unaware with respect to
Haitians).

Thus Borkan and Neher suggested a model of ethnosensitivity con-
sisting of seven stages, with curricular strategies and goals to address
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each stage: (1) fear, (2) denial, (3) superiority, (4) minimization, (5)
relativism, (6) empathy, and (7) integration. Fear is the most prob-
lematic stage because it may preclude any efforts to provide medical
care. Denial can be addressed by attempting to heighten the aware-
ness of trainees to cultural differences. Superiority is the stage where
differences are recognized, but trainees tend to rank them according
to their own value system. With minimization, cultural differences
are viewed as unimportant against the background of basic human
similarities. Ethnic and cultural differences are finally acknowledged
in the relativism stage and are no longer seen as threatening. With
empathy, the trainee can adopt the frame of reference of patients in
order to experience events as they would. Integration is the most ad-
vanced level of physician awareness and allows the practitioner to
become enmeshed in more than one culture.

Physicians and patients have their own cultural identities. Only by
recognizing where one is on the cultural continuum can each en-
counter be placed in perspective. Knowing oneself and one’s views
and assumptions, therefore, is the first step in assessing and under-
standing others.

Individuals often submerge their identification with their past cul-
tural traditions and adopt the traditions of their new country. Har-
wood18 enumerated five major factors that may contribute to varia-
tion in an individual subscribing to the standards of a group of origin:
(1) acculturation, (2) level of income, (3) occupation, (4) area of ori-
gin in the mother country, and (5) religion. The level of accultura-
tion may be the most difficult to ascertain by a clinician; eight screen-
ing points are delineated for detecting those individuals who tend to
be most acculturated into middle-class American standards:

1. Relatively high level of formal education
2. Greater generational removal from immigrant status
3. Low level of involvement within an ethnic or family social net-

work
4. Experience with medical services that incorporates patient educa-

tion and personal care
5. Previous experience with particular diseases in the immediate fam-

ily
6. Immigration to this country at an early age
7. Urban, as opposed to rural, origin
8. Limited migration back and forth to the mother country

Harwood pointed out, however, that in times of stress, all individu-
als may revert to beliefs they do not consistently hold at other times.

8 Enrique S. Fernandez, Jeannette E. South-Paul, Samuel C. Matheny



Crucial Factors in the Cross-Cultural Clinical Encounter
It should be the goal of any clinical encounter that both the patient
and the clinician are able to develop mutual understanding and feel
comfortable in the relationship, and that quality health care is deliv-
ered in an efficient and timely manner beneficial to the patient. Sev-
eral factors are necessary for successful physician–patient experience:
an awareness of certain core cultural issues, an understanding of the
meaning of illness to the patient, an ability for the physician to ne-
gotiate across this “cultural divide,” and clarity of communication.
Certain elements have been identified as essential for assessing the
cultural attributes of a person, community, or group of people and
have been termed the domains of culture.

Language
Word usage may not be the same in the cultures of the clinician and
the patient, and care should be taken to use simple words that can be
easily understood in communication. If a patient does not speak the
language of the clinician or vice versa, it is especially important to
attempt to alleviate areas of confusion. Up to one third of minority
and immigrant households in the United States may be described as
linguistically isolated. These are households where no one over the
age of 14 speaks English. This poses significant challenges for the
physician–patient encounter, especially when translators are not read-
ily available.

A physician, newly arrived at his post on an Indian reservation in the south-
western United States, paid a courtesy call on the chair of the Tribal Coun-
cil for the group with whom he was assigned. During the course of a half-
hour of pleasant conversation, the chair told him that he hoped he would
enjoy his stay and find the reservation pleasant. The physician answered by
saying that he was sure that he would enjoy his tenure, but that his primary
purpose here was to practice medicine and that his enjoyment of his setting
was of secondary importance. Within a few hours, word had gotten out on
the reservation that the physician had come to the reservation to “practice”
(that is, experiment) on the tribe, a misunderstanding that nearly caused his
transfer.

Time
Different cultures may hold different concepts of time, which can
provide several areas of misunderstanding. For patients from certain
cultures, being on time for an appointment may mean within a 15-
minute window, within an hour, or within a half-day. The concept of
future time may also vary. In some rural-based cultures, advising pa-
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tients that they must undertake certain preventive measures to pre-
vent illness at some future time may be difficult to fathom, as their
consideration of time may exist only in the present or the next 
season.

Decision Makers
In some cultures, important decisions, including those involving med-
ical care, may be a communal decision by the extended family or by
a designated family leader instead of the spouse or other nuclear fam-
ily members. In an attempt to expedite an important decision, physi-
cians may alienate these designated decision makers or the patient.
Conversely, when the family leader is the patient, other family mem-
bers may be reticent to accept responsibility for decision making in
the event of the incapacity of the family leader involved.

Illness Models
There may be significant differences of opinion between the clini-
cian and the patient, and not just concerning the etiology of certain
symptoms. The very recognition of certain conditions as “illness” by
the patient and the physician may vary.

An African-American patient presented to a major city hospital emergency
room, complaining of nervousness, “shakes,” and weight loss over the past
several months. He had been unable to sleep and expressed generalized anx-
iety. Upon more intensive questioning, it was determined by one of the nurses
that he felt that one of his former female companions had placed a curse on
him, known in the southern coastal region as “the root.”

It was difficult in this case for the clinician to accept both the pa-
tient’s explanation of the etiology of the symptoms and the very ex-
istence of the illness described.

Treatment and Effectiveness of Intercession
On occasion, the patient and clinician agree that significant illness is
present, but the reasons for the illness and the appropriate treatment
may differ significantly.

A woman who had recently moved to Los Angeles from central Mexico pre-
sented an 11-month-old child to a physician’s office with signs of diarrhea
and mild dehydration. The mother, through an interpreter, told the clinician
that the child had mollera caida, literally “fallen fontanelle.” Her method of
treatment was to place salt on the fontanelle, turn the child upside down to
fill out the sunken spots, and give the child manzanilla (chamomile) tea. The
clinician, on the other hand, was concerned about the diarrheal etiology and
wished to initiate oral rehydration.

10 Enrique S. Fernandez, Jeannette E. South-Paul, Samuel C. Matheny



Traditional Role of Healer
For better or worse, much of the outcome deriving from the encounter
between the clinician and patient depends on the expectations and
experiences of the patient in his or her cultural group. If the healer
is expected to be omnipotent and make the diagnosis by observation
only, questioning by the clinician may be taken as a sign of igno-
rance or incompetence. The healer may also have been an integral
part of the community of the individual and be well respected and
liked, or the converse may have been true. These attitudes may be
transferred over to the clinician, who is unaware of the expectations
bestowed by the patient.

Managing Cross-Cultural Differences
Cultural sensitivity training is implemented regularly in only a small
number of medical schools. A 1991 study revealed that only 13% of
schools offered cultural sensitivity courses to their students, with all
but one being optional.19 A national survey of family practice resi-
dencies in 1985 revealed that only 26% provided learning experi-
ences in culturally sensitive health care.20 However, a 1998 Associ-
ation of American Medical Colleges’ survey revealed that almost
70% of the 94 schools that responded taught courses in cultural com-
petence. Fifteen percent plan to introduce it into the curriculum in
the near future. Approximately one third (36%) of residencies offer
some kind of formal teaching in this area.21,22 The Liaison Commit-
tee on Medical Education also launched a new Diversity Standard in
May 1999. It notes that students must understand and be able to deal
with various belief systems, cultural biases, and other culturally de-
termined factors that influence the manner in which different people
experience illness and respond to advice and treatment. Furthermore,
the Society of Teachers of Family Medicine (STFM) Task Force on
Cross-Cultural Experiences published recommended curriculum
guidelines to assist in training family physicians to provide cultur-
ally sensitive and competent health care.23 The goal in such training
is competence in recognizing bias, prejudice, and discrimination, us-
ing cultural resources, and overcoming cultural barriers to enhance
primary care.

Cultural differences can easily lead to differences in the models
by which a clinician or a patient might explain a presenting condi-
tion and the most effective course of management. Figure 1.1 sug-
gests the ultimate goal in cross-cultural medicine: effective integra-
tion of patient and clinician knowledge to produce a shared model
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of care. When a clinician recognizes that a possibility exists for sig-
nificant differences in the explanatory models of illness and the ap-
proach for management, it is necessary to supplement the traditional
history to ascertain these issues and develop a plan for coming to
some understanding with the patient.

LEARN Model
Berlin and Fowkes24 developed an instrument useful to clinicians for
negotiating the differences that may exist between patient and
provider. The LEARN acronym is based on the following five steps
(Fig. 1.2).

1. Listen. Ask the patient such questions as “What do you think is
causing this problem?” “Why do you think it started in this way?”
“What do you think this illness is doing to you?” “What do you
fear the most about this illness?” “How severe is it?” “What do
you think is going to happen to you?” “What kind of treatment
do you think you should receive?” These questions give the clin-
ician the framework to understand the patient’s model of etiology
of illness and the opportunity to demonstrate empathy and un-
derstanding.

2. Explain. With this step the clinician explains his or her interpre-
tation of the medical condition. It may be nothing more than a
supposition, but it is important that the clinician present an un-
derstanding based on Western medical tradition.

12 Enrique S. Fernandez, Jeannette E. South-Paul, Samuel C. Matheny

Fig. 1.1. Integration of patient and clinician knowledge to pro-
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3. Acknowledge. It is important to acknowledge the patient’s ex-
planatory model and begin to develop areas where agreement can
be met and conflicts between explanatory models can be resolved.

4. Recommend. In this stage, the clinician can recommend a plan for
action that incorporates the patient’s explanatory models of ill-
ness and those of the clinician.

5. Negotiate. Berlin and Fowkes consider this step the most impor-
tant. It includes incorporating the patient’s and clinician’s under-
standing and plans. The final step may well be an amalgamation
of the two belief systems that can be mutually tolerated.

In the case of the child with the mollera caida, the physician listened care-
fully to the mother’s explanation of the cause of the sunken fontanelle. She
then explained to the mother that in her view the cause of the sunken
fontanelle was the diarrhea, but acknowledged the concern of the mother for
restoring the fullness of the fontanelle. Because the mother was using boiled
manzanilla tea, she negotiated with the mother to add sufficient nutrients to
the tea to compose an oral rehydration solution and encouraged this part of
the traditional treatment to continue.

Working with Translators
Special care is needed with interviews involving translators to ensure
the accuracy and completeness of the information and the coopera-
tion of the patient. Clinicians must view the translator as part of a

1. Cultural, Race, and Ethnicity Issues in Health Care 13
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team whose members collaborate to arrive at a competent plan for
the patient:

1. Look at the patient when speaking. Always address the patient,
not the interpreter, and speak in the first person directly to the pa-
tient, asking the interpreter to interpret in a direct fashion.

2. Use comforting body language, recognizing that it is instanta-
neously interpreted by the patient.

3. Whenever possible, explain to the interpreter in advance what you
are trying to say and accomplish during the interview.

4. Assume that there will be misunderstandings, particularly when
you are using nonprofessional interpreters.

5. Remain aware and test your patient’s understanding. Some pa-
tients may understand your language even if they choose to use
an interpreter; or, conversely, patients who speak fairly well in
the language of the clinician may not have the same level of com-
prehension.

6. Keep the sentence structure simple, avoiding complex phrases.
7. If there are a significant number of patients in your practice who

speak a particular language, it alleviates some misunderstanding
if the clinician learns as much of the language as possible. This
effort increases the trust of the patient and allows the clinician to
more readily pick up errors by the interpreter.25

8. Be especially wary of the accuracy of interpretation from family
members, particularly concerning the sexual or gynecologic his-
tory of female patients. In certain cultures it is taboo to discuss
these topics with the patient, even when interpreting for the clin-
ician. Also, in many cultures children are particularly problematic
when acting as translators.
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2
Family Issues in
Health Care
Thomas L. Campbell, 
Susan H. McDaniel, and 
Kathy Cole-Kelly

Caring for families is one of the defining characteristics of family
practice. Families are the primary context within which most health
problems and illnesses occur and have a powerful influence on
health.1 Most health beliefs and behaviors (e.g., smoking, diet, exer-
cise) are developed and maintained within the family.2 Marital and
family relationships have as powerful an impact on health outcomes
as biologic factors,3 and family interventions have been shown to im-
prove health outcomes for a variety of health problems.4

Family members, not health professionals, provide most of the
health care for patients. Outside the hospital, health care profes-
sionals give advice and suggestions for the acute and chronic ill-
ness, but the actual care is usually provided by the patient (self-care)
and family members. Chronic illness requires families to adapt and
change roles to provide needed care. The aging of the population
and increasing medical technology leads to a significant increase in
the prevalence of chronic illness and disability and a rise in family
caregiving.

Unfortunately, families are often neglected in health care. Our cul-
ture is individually oriented, valuing autonomy over connectedness.
The impact of serious illness on other family members is often ig-
nored. Family practice developed around the concept of caring for
the entire family, yet many family physicians have received inade-



quate training in how to work with families. Some have even argued
that it is not practical and takes too much time to work with fami-
lies. The ability to work effectively and efficiently with families and
to use them as a resource in patient care is an essential skill for all
family physicians.

Despite rapid societal changes in the structure and function of 
families, the family remains the most important relational unit and
provides individuals with their most basic needs for physical and
emotional safety, health, and well-being. The family can be defined
as “any group of people related either biologically, emotionally, or
legally.”5 This includes all forms of traditional and nontraditional
families, such as unmarried couples, blended families, and gay and
lesbian couples. The relevant family context may include family
members who live a distance from the patient or all the residents of
a community home for the developmentally delayed persons. In daily
practice, family physicians are most often involved with family mem-
bers who live in the same household.

Premises of a Family Systems Approach
There are three basic premises upon which a family systems approach
is based. These premises are derived from systems theory, are sup-
ported by research, and help guide the clinical application of family
systems.

1. A family systems approach is based on a biopsychosocial model
of health care in which there is an interrelationship between bio-
logic, psychological, and social processes. This approach places
the patient and the illness in a larger framework involving multi-
ple systems. The family-oriented physician must recognize and
address the psychosocial factors as well as the biomedical factors
in understanding patients and their illness. A systems approach
emphasizes the interaction among the different levels of the larger
systems and the importance of continuous and reciprocal feedback.

2. The family has an influence on physical and psychological health
and well-being. This principle is well supported by research and
has important implications for clinical practice. Clinicians must
understand how the family can positively and negatively influ-
ence health and utilize the information to improve health care.
There are several corollaries to this basic premise.
a. The family is a primary source of many health beliefs and 

behaviors.
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b. The family is an important source of stress and social support.
c. Physical symptoms may have an adaptive function within a

family and be maintained by family patterns.
3. The family is the primary social context in which health care is-

sues are addressed. Although the patient is the primary focus of
medical care, the family is often the most important social con-
text that must be understood and considered when delivering
health care. It is not useful to think of the family as the “unit of
care.” Family physicians treat individuals within families, not fam-
ilies themselves. They must consider the family context and ad-
dress family relationships when they influence health problems.
This is important whether a physician cares for only one or every
member of a family.

Doherty and Baird6 have challenged the “illusion of the medical
dyad” between the physician and patient and have described the re-
lationship of the physician, patient, and family as a therapeutic tri-
angle (Fig. 2.1). This triangle emphasizes that the family plays a role
in all patient encounters regardless of whether family members are
present and the need to be cognizant of both the patient–family re-
lationship and the physician–family relationship.

Research on Families and Health
A large body of research has demonstrated the powerful influence
that families have on health. There are many randomized controlled
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trials demonstrating the effectiveness of family interventions for med-
ical disorders.4 A recent Institute of Medicine report on families,
health, and behavior reviewed the research on the influence of fam-
ily relationships on the management and outcomes of chronic dis-
eases.7 Several general conclusions can be made from a review of
this research:

1. Families have a powerful influence on health and illness. Nu-
merous large epidemiologic studies have demonstrated that social
support, particularly from the family, is health promoting. In an
1988 article in the journal Science, sociologist James House et al3

reviewed this research and concluded, “The evidence regarding
social relationships and health increasingly approximates the ev-
idence in the 1964 Surgeon General’s report that established cig-
arette smoking as a cause or risk factor for mortality and mor-
bidity from a range of disease. The age-adjusted relative risk ratios
are stronger than the relative risks for all cause mortality reported
for cigarette smoking.”

Family support affects the outcome of most chronic medical
illnesses. After suffering a myocardial infarction (MI), women
with few or no family supports have two to three times the mor-
tality rate compared to other women who are recovering from an
MI.8 Many stresses within the family, such as loss of a spouse
and divorce, significantly impact morbidity and mortality.

2. Emotional support is the most important and influential type of
family support. Social and family support can be divided into dif-
ferent types: instrumental, informational, and emotional. Instru-
mental support is the actual provision of services (e.g., driving the
patient to the hospital) or caregiving (e.g., giving insulin injec-
tions) provided by family members. Informational support usually
involves giving health-related information, such as advice on
whether to seek medical care. Emotional support provides a lis-
tening ear, empathy, and the sense that one is cared about and
loved. Although there is overlap among these categories, studies
suggests that family emotional support has the most important in-
fluence on health outcomes and therefore cannot be replaced with
social agencies or services that provide instrumental and infor-
mational support.

3. Marriage is the most influential family relationship on health.
Even after controlling for other factors, marital status affects over-
all mortality, mortality from specific illnesses, especially cancer
and heart disease, and morbidity. Married individuals are health-
ier than widowed, who are in turn healthier than either divorced
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or never-married individuals. Those who are married have health-
ier lifestyles and less disability, and they live longer. Bereavement
or death of a spouse increases mortality, especially for men.9 Sep-
aration and divorce is also associated with increased morbidity
and mortality. Studies in psychoimmunology have shown that di-
vorced and unhappily married men and women have poorer im-
mune function than those in healthier marriages.10

4. Negative, critical, or hostile family relationships have a stronger
influence on health than positive or supportive relationships. In
terms of health, “being nasty” is worse than simply not being nice.
Research in the mental health field with schizophrenia and de-
pression first demonstrated that family criticism was strongly pre-
dictive of relapse and poor outcome.11,12 Similar results have been
found with smoking cessation,13 weight management,14 dia-
betes,15 asthma, and migraine headaches. Physiologic studies have
shown that conflict and criticism between family members can
have negative influences on blood pressure,16 diabetes control,17

and immune function.
5. Family psychoeducation is an effective intervention for health

problems. There is a wide range of types of family interventions
that have been used for health problems, from simply providing
family members with information about the disease to in-depth
family therapy. The most consistently effective and studied fam-
ily intervention seems to be family psychoeducation, in which
family members are given training on how to manage and cope
with the illness and provided with emotional and instrumental 
support.18

An excellent example of an effective, family psychoeducational
intervention has been developed for family caregivers of Alzheimer
disease (AD) patients.19 In a randomized controlled trial, families at-
tended individual and group instructional and problem-solving ses-
sions where they learned how to manage many of the troublesome
behaviors of patients with AD. They also participated in ongoing fam-
ily support group and can access a crisis intervention service to help
them with urgent problems. The caregivers who received this inter-
vention were less depressed and physically healthier than those who
did not, and AD patients were able to remain at home for almost a
year longer than caregivers in the control group. The savings in nurs-
ing home costs were several times the cost of the interventions. This
study should serve as a model for other family intervention programs.

This research establishes that families have a strong influence on
overall health and on the outcome of specific illnesses. The impact
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is the greatest for illnesses in which there is a high burden on fam-
ily caregivers. Effective family interventions range from complex,
multifaceted programs (e.g., for AD patients) to educating family
members about the illness (e.g., hypertension). To implement any of
the interventions, family physicians must know how to work with
families and use them as a resource in patient care.

Working with Families
Much of what has been written about working with families has fo-
cused on the family conference, the most formal and uncommon form
of a family interview. It is useful to distinguish three approaches to
working with families: the family-oriented approach with an indi-
vidual patient, involving family members during a routine office visit,
and the family conference or meeting (Table 2.1). In all of these con-
texts, medical care is enhanced by obtaining information about the
family, assessing family relationships, and encouraging appropriate
family involvement.

A Family-Oriented Approach with an Individual Patient
A family orientation has more to do with how one thinks about the
patient than how many people are in the exam room. Since family
physicians meet with individual patients more often than with fam-
ily members, having a family-oriented approach to all patients is an
important skill. This approach complements a patient-centered ap-
proach in which the physician explores the patient’s experience of
illness, an experience that occurs in a family or relational context.
The patient’s presenting complaint can be thought of as an entrance
or window into understanding the patient in the context of the fam-
ily. By exploring the patient’s symptoms and illness, the physician
can learn more about the patient’s family, its relationship to the pre-
senting complaint, and how the family can be used as resource in
treatment. A key to being family oriented is choosing appropriate
questions to learn about the psychosocial and family-related issues
without the patient feeling that the physician is intruding or sug-
gesting that the problem is “all in your head.”

In a qualitative study of exemplar family physicians, Cole-Kelly
and colleagues20 examined the core components of a family-oriented
approach with individual patients. These family physicians used both
global family questions, such as “How’s everyone doing at home?”
as well as focused family-oriented questions, such as “How is your
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wife doing with that new treatment?” The exemplars frequently in-
quired about other family members and were able to keep a store-
house of family details in their minds that they frequently interspersed
in the visits. The physician would commonly punctuate the end of
the visit with a greeting to another family member: “Be sure to tell
John I said hello.”

A risk of being family-oriented with an individual patient is get-
ting triangulated between family members—the one speaking to the
physician and a family member being talked about. In Cole-Kelly et
al’s20 study, the exemplar physicians were sensitive to the dangers
of inappropriately colluding in a triangulated relationship with the
patient and were very facile at avoiding those traps. The exemplars
seemed to have an appreciation for the importance of understanding
the concept of triangulation and to use it for their and the patient/
family’s advantage. The exemplars often explored family-oriented
material during physical exams or while doing procedures, thus not
using extra time for these areas of inquiry. Visits with a high fam-
ily-oriented content occurred 19% of the time and family-oriented
talk was low or absent in 52% of the visits. The visits that had the
highest degree of family-oriented character were chronic illness vis-
its and well-baby and child visits.

Asking some family-oriented questions can metaphorically bring
the family into the exam room and provide a family context to the
presenting problem.21 Here are examples of family questions:

“Has anyone else in your family had this problem?” This question is
often part of obtaining a genogram. It reveals not only whether
there is a family history of the problem, but also how the family
has responded to the problem in the past. The treatment used with
one member of the family or in a previous generation may be a
guide for the patient’s approach to his/her illness or may describe
how a patient does not want to proceed.

“What do your family members believe caused the problem or could
treat the problem?” Family members often have explanatory mod-
els that strongly influence the patient’s beliefs and behaviors re-
garding the health problem.22 If the physician’s treatment plan con-
flicts with what important family members believe or have
recommended, it is unlikely the patient will comply.

“Who in your family is most concerned about the problem?” Some-
times another family member may be the one most concerned about
the health problem and may be the actual person who really wants
the patient to receive care. When the patient does seem concerned
about the health problem or motivated to follow treatment recom-
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mendations, finding out who is most concerned may be helpful in
creating an effective treatment plan.

“Along with your illness (or symptoms), have there been any other
recent changes in your family?” This question is a useful way to
screen for other additional stressors, health problems, and changes
in the patient’s family and how it is affecting the patient.

“How can your family be helpful to you in dealing with this prob-
lem?” Discovering how family members can be a resource to the
patient should be a key element of all treatment planning.

These questions can be integrated into a routine 15-minute office
visit with an individual patient and provide valuable family infor-
mation relevant to the problem.

Genograms
Genograms or family trees are one key to a family-oriented interview
with an individual patient. They are the simplest and most efficient
method for understanding the family context of a patient encounter23

(Fig. 4.2) and provide a psychosocial “snapshot” of the patient.
Genograms provides crucial information about genetic risks and any
family history of serious illnesses. With advances in genetic research,
a detailed genogram should be an essential component of every pa-
tient’s medical evaluation and database. Ideally a genogram should
integrate genetic and psychosocial information.

The genogram can be started at an initial visit and added to dur-
ing subsequent encounters. It may be quite simple and only include
the current household and family history of serious diseases or pro-
vide more detailed information about family events and relationships.
When possible, the genogram should include family members’
names, ages, marital status, significant illnesses, and dates of trau-
matic events, such as deaths. Computerized genogram programs are
available so that the genogram can be integrated into an electronic
medical record.

Obtaining a genogram can be a particularly effective way to un-
derstand the family context and obtain psychosocial information from
a somatically focused or somatizing patient. These patients often pres-
ent with multiple somatic complaints and try to keep the focus of the
encounter on their physical symptoms and distress. They are chal-
lenging patients, and it is often difficult to obtain family or psy-
chosocial information from them. Since obtaining a family history is
considered a routine part of a medical evaluation, it can often pro-
vide access to more relevant psychosocial illness. It provides a way
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to step back from the presenting complaints to obtain a broader view
of patients and their symptoms in a manner that is acceptable to the
patients. The genogram can also be used to screen for substance abuse
and family violence.23

Involving Family Members in Routine Office Visits
Routine visits, in which one or more family members are present, are
common and may be initiated by the patient, family members, or the
clinician. These visits allow clinicians to obtain the family members’
perspective on the problem or the treatment plan and answer the fam-
ily members’ questions. Family members accompany the patient to
office visits in approximately one third of all visits, and these visits
last just a few minutes longer than other visits. In some situations,
they may be more efficient and cost-effective than a visit with an in-
dividual patient because a family member can provide important in-
formation about the health problem, or the visit may answer ques-
tions that might later arise. Family members may serve various roles
for the patients, including helping to communicate patient concerns
to the doctor, helping patients to remember clinician recommenda-
tions, expressing concerns regarding the patient, and assisting pa-
tients in making decisions. Physicians report that the accompanying
family members improve their understanding of the patient’s prob-
lem and the patient’s understanding of the diagnosis and treatment.

There are many situations when a family physician may want to
invite another family member to the next office visit. Partners and
spouses are routinely invited to prenatal visits. Fathers and co-
parents should be invited to well-child visits, especially when the
child has a health or behavior problem. Whenever there is a diagno-
sis of a serious medical illness or concern about adherence to med-
ical treatments, it is helpful to invite the patient’s spouse or other im-
portant family members to come for the next visit. Elderly couples
are usually highly dependent on each other. It can be particularly ef-
fective and efficient to see them together for their routine visits. Each
can provide information on how the other one is doing and help with
implementation of treatment recommendations. Consulting with fam-
ily members during a routine visit is advised whenever the health
problem is likely to have a significant impact on other family mem-
bers or when family members can be a resource in the treatment plan.

Principles of Family Interviewing
The principles of interviewing an individual patient also apply to in-
terviewing families, but there are additional complexities. One must
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engage and talk with at least one additional person, and there is op-
portunity for interaction between the patient and family members. In
general, the physician must be more active and establish clear lead-
ership in a family interview. This may be as simple as being certain
that each participant’s voice is heard (“Mrs. Jones, we haven’t heard
from you about your concerns about your husband’s illness. Can you
share those?”) or may entail acting as a traffic cop with a large and
vocal family (“Jim, I know that you have some ideas about your
mother’s care, but I’d like to let your sister finish talking before we
hear from you.”).

When interviewing families, establishing rapport and an initial re-
lationship with each family member is particularly important. In a
family systems approach, this is known as joining. An essential com-
ponent of joining is making some positive contact with each person
present so that each feels valued and connected enough to the physi-
cian to participate in the interview. Family members have often been
excluded from health care discussions and decisions, even when they
are present. They may not expect to be included in the interview or
to be asked to participate in decision making. By making contact and
shaking hands with each person, the physician is making clear that
everyone is encouraged to participate in the interview.

There are several other important reasons for joining with family
members at the beginning of the interview. The physician often has
an established relationship with the patient, but may not have one
with other family members, who may feel either left out or that their
role is merely that of an observer. One common example of this oc-
curs commonly during hospital rounds when there is a family mem-
ber by the bedside. The usual approach is to either ask family mem-
bers to leave during the interview or to ignore them. This is
disrespectful of families and fails to use family members as a re-
source. It is recommended that the physician greet and shake hands
with each family member and find out something about each person.
At a minimum, this may be the family member’s relationship with
the patient and involvement in the patient’s health problems. It may
also involve thanking them for their presence and help.

All the principles of good medical interviewing can be extended
to family interviewing. It is helpful to encourage each family mem-
ber to participate and to be as specific as possible when discussing
problems. Individual and family strengths should be emphasized.
Emotions that are present in any family member during the interview
should be recognized and acknowledged: “Mr. Canapary, you look
upset. Is there anything about your wife’s health or her medical care
that you are concerned about?” In addition, the physician must take
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an active role in blocking persistent interruptions and preventing one
person from monopolizing the conversation.

Establishing a positive relationship with family members is par-
ticularly important and more challenging when there is conflict in the
family. In these cases, a family member may assume that the physi-
cian has taken the side of the patient in the conflict. The physician
must take extra steps to join with family members in conflict and es-
tablish one’s neutrality. The goal in these situations is to develop an
alliance with each family member and the patient without taking sides
in the conflict. An exception to this goal is when family violence
threatens and then safety must be the first priority.

In addition to establishing rapport and building a relationship
through verbal communication, the physician can also make use of
nonverbal strategies to enhance the relationship with the patient and
family members. Just as it is important to be sure that the physician
and an individual patient are in a comfortable sitting position and at
eye level with one another, it is important also that other family mem-
bers are sitting near enough that they can hear what’s being said and
be easily seen by the physician. This proximity will help the physi-
cian make eye contact with each person in the room.

Upon entering the room and seeing that one family member is sit-
ting very far from the physician or isolated from other family mem-
bers, the physician can gently motion the person to come closer to
enhance the sense of everyone being included in the patient visit and
being an important part of the encounter. Similarly, one family mem-
ber might dominate both the verbal and nonverbal space in the en-
counter, making it difficult for the other family members to have as
much involvement with the patient or physician. For these cases, the
physician must “direct traffic,” so all voices can be heard.

A physician who meets with multiple family members needs to
learn how to avoid taking sides with one family member at the ex-
clusion of another. It is very easy for the physician to unwittingly be
pulled into unresolved conflicts between family members. In the case
of an ill child, one parent may try to form a relationship with the
physician that excludes the other parent. Or a wife can try to get the
physician to side with her, hoping that the physician’s alliance will
bolster her position against her husband. To avoid getting caught in
the middle of a triangle, the physician must listen to each member
of the family but still remain neutral. Furthermore, the physician can
assert that it won’t be helpful to the family if the physician takes
sides with one member against another. The physician can empha-
size the importance of everyone working together as the most bene-
ficial way to enhance the health care of the patient (Table 2.2).
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Family Conferences
A family conference is usually a specially arranged meeting requested
by the physician, patient, or family to discuss the patient’s health
problem or a family problem in more depth than can be addressed
during a routine office visit (see Table 2.1). All the principles of fam-
ily interviewing discussed previously are used in a family confer-
ence. However, a family conference is usually longer than most of-
fice visits and involves more planning and structure.

Every family physician should have the skills to convene and con-
duct a family conference or meeting. In a randomized controlled trial,
Karofsky and colleagues24 examined the impact of an initial family
conference for new pediatric patients and their families through a ran-
domized controlled trial. The families that received the family con-
ference had fewer subsequent visits for health problems or to the
emergency room and more visits for health supervision (well-child
visits). This study suggests that family conferences may be cost-
effective by reducing health care utilization.

Meeting with entire families is most important when diagnosing
and treating life-threatening illnesses. Family members are usually
eager to obtain information from the physician and want to know
how they can be helpful. Most physicians meet with a patient’s fam-
ily at the time of a hospitalization to explain a diagnosis and treat-
ment plan. A family meeting at the time of hospital discharge should
be routine. Usually family members must assume the responsibility
for the care of the patient and need detailed information about the
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Table 2.2. Dos and Don’ts of Family Interviewing

Dos
Greet and shake hands with each family member.
Affirm the importance of each person’s contribution.
Recognize and acknowledge any emotions  expressed.
Encourage family members to be specific.
Maintain an empathic and noncritical stance with  each person.
Emphasize individual and family strengths.
Block persistent interruptions.

Don’ts
Don’t let any one person monopolize the conversation.
Don’t allow family members to speak for each other.
Don’t offer advice or interpretations early in a family  interview.
Don’t breach patient confidentiality.
Don’t take sides in a family conflict, unless some one’s safety is

involved.

Source: Adapted from McDaniel et al.5



patient’s condition and follow-up treatment. One study of couples
coping with a myocardial infarction found that the best predictor of
the wife’s emotional well-being 6 months after her husband’s heart
attack was whether she had an opportunity to meet and talk with his
physician prior to discharge.25 Under managed care, hospital stays
have shortened dramatically, and patients are going home with sig-
nificant health care needs that must be provided by family members
or assisted by visiting nurses.

Family conferences should also be a routine part of palliative or
end-of-life care, whether at home or in a hospice. Clarifying the pa-
tient’s diagnosis and prognosis with the family can be very helpful
for treatment planning. Family conferences are often essential to re-
solve conflicts about whether to move from curative to comfort care.
Some family members may resist a patient’s decision to stop che-
motherapy or other medical treatments, often because they are not
emotionally ready for the patient’s death. If the decision can be dis-
cussed and emotional reactions shared in a family meeting, these
problems or conflicts can be avoided. Finally, it is helpful to rou-
tinely meet with family members after a patient’s death to answer
questions, allow the sharing of grief, and assess how family mem-
bers are coping. With large families or difficult problems, the physi-
cian may wish to ask a family therapist to help conduct the meeting.

Conducting a family conference requires skills in addition to those
used when meeting with family members during a routine office visit.
There are usually, but not always, more family members involved.
A family assessment and some type of planned family intervention
may be required. The reason for convening the family may involve
difficult or conflictual issues, which require special skills to handle.

A detailed outline or blueprint for conducting a family conference
has been described elsewhere.5 Prior to meeting with the family, the
physician should have a clear rational and initial plan for the con-
ference. Here are the basic steps or phases of a family conference
that can guide the physician.

Joining Phase
As discussed previously, it is particularly important to spend time to
develop rapport with the family and get to know something about
each family member at the beginning of the conference. This step is
often neglected or given inadequate time by the inexperienced clin-
ician. The family may want to discuss the problem or issue at the
very outset, and the physician may lose the opportunity to join early
and learn more about the family. The physician can stop the discus-
sion of the problem and say, “I find it helpful to step back and learn
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a little bit more about each of you, before we discuss the problem.”
This joining phase, which may seem like social chat to the inexperi-
enced, helps to create a sense of trust between the physician and fam-
ily and an environment in which family members feel safe and sup-
ported. If the physician already knows the family well, this phase
may be abbreviated but should not be eliminated.

Goal Setting
It is helpful to jointly establish goals for the conference with the fam-
ily. This often begins with the physician’s statement about why the
family has been convened, for example, “to discuss your mother’s
illness and plans for further treatment.” It is then useful to ask what
the family wants to accomplish during the session. The family’s goals
may be quite different from the physician’s, and they need to be re-
spected and addressed. This is analogous to asking individual patients
what they were hoping to achieve during a routine office visit.

Information Exchange
The physician may ask what the family knows about the patient’s ill-
ness or problem. This is often more effective and informative than
launching into a detailed description of the patient’s problem with-
out knowing the family’s level of knowledge. It also allows the physi-
cian to directly address misunderstandings or misinformation and to
identify whether family members have varying views of the prob-
lem. It is important to get the views of all the family members pres-
ent, even if it’s as simple as having a family member say he or she
agrees with the others.

Obtaining further information about the family is usually very help-
ful in understanding the issues or problems that the family is deal-
ing with. Gathering a more detailed genogram is an easy way to ob-
tain this information, and families usually feel comfortable and often
enjoy this process. It is crucial to identify family strengths and sup-
ports during the interview. These are the resources that the family
members will use to cope with the problem or illness they are 
facing.

When conducting an interview with a large, conflictual, or en-
meshed family, the physician usually needs to be more active than
during interviews with individuals, directing the conversations be-
tween family members and managing arguments. Each family mem-
ber should be encouraged to speak, and no one should be allowed to
speak for someone else who is present. It is important not to let any
one person monopolize the conversation, and to interrupt and solicit
other family members’ opinion on the topic.
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Establishing a Plan
During this final phase, the physician should work with the family
to develop a mutually agreed upon treatment plan and to clarify each
person’s role in carrying it out. The patient, physician, and family
members should have input into the plan. For some families, this may
require writing up a formal care plan that everyone can agree on.

Confidentiality
When working with family members, the family physician must
maintain confidentiality with the patient. Prior to speaking with a
family member, it is important that the physician is clear about what
the patient feels can be shared and what, if anything, cannot be. A
family member may bring up difficult or awkward concerns, but the
physician may only disclose information the patient has approved
(unless the patient is incompetent). In most cases, patients will agree
that their care plan can be fully discussed with the family members.
However, in family meetings involving adolescents or divorced par-
ents, the rules for the meeting need to be clearly spelled out. The
physician may remind families at the beginning: “John has agreed
that I can talk with you about the options for his diabetes treatment.
He, of course, will be the one who will make the final decisions, but
we both think it will be helpful to have all of your thoughts about
what may be best.” Such discussions value both the doctor–patient
relationship as well as the patient–family relationships. The positive
support of these relationships is only one of the positive outcomes
of well-crafted family meetings.

Conclusion
The aging of the population, advances in medical research, and
changes in our health care delivery system will continue to have dra-
matic impact on family issues in health care. There are increasing
demands on families to provide care for aged and chronically ill pa-
tients, often without adequate services and insurance reimbursements.
Family caregiving has led to an increasing burden on family mem-
bers and poor physical and mental health for many caregivers. The
role of the family in end-of-life decision making is only beginning
to be addressed. Health care proxy laws allow patients to identify an
individual, usually a close family member, to make medical deci-
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sions if the patient is unable to, but little research has been done on
how patients make these choices, what they discuss with their des-
ignated health care agent, and whether family members follow the
wishes of the patient. Because of the genetic revolution, we will soon
have the ability to screen or test for hundreds of genetic disorders,
but the impact of this technology on families is just beginning to be
examined. Genetic counseling needs to address not only the genetic
risks of the individual but also the implications for other family mem-
bers. More family research is need in each of these areas.

One of the unique and distinguishing characteristics of family med-
icine is its emphasis on the family. No other medical specialty has a
family focus or uses a family-oriented approach. Under our chang-
ing health care system, there is increasing recognition of the impor-
tance and cost-effectiveness of involving the family in all aspects of
medical care. New models of care are being developed that empha-
size teamwork, prevention, and collaboration with patients and their
families. A family-oriented approach will become increasingly val-
ued and effective model in the 21st century.
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3
Genetic Disorders
John W. Bachman

In family medicine, knowledge of genetics is useful in evaluating the
risk a patient may have for a genetic disorder and to counsel patients
about possible risks associated with any future childbearing. Today’s
family physician assumes many roles in managing genetic issues
(Table 3.1). The explosion in science centering on genetics requires
all primary care physicians to be aware of the pragmatic advances in
this field.

The Basic Science of Genetics
There are 50,000 to 100,000 genes located in the 46 chromosomes
of the human cell. Each gene is composed of one copy originating
from the paternal side and the other from the maternal side. Genes
are composed of DNA, and the ultimate products of most genes are
proteins. The coding for a gene is its genotype. The physical result
in the organism is its phenotype. It may not necessarily mean that
the organism with the gene is expressed by its phenotype (recessive
gene).

Most changes in the DNA of genes do not result in a disease; these
are called polymorphisms. A change in the DNA of a gene that re-
sults in an abnormal protein that functions poorly or not at all is called
a mutation. The same mutation in a gene does not necessarily pro-
duce the same physical findings in affected persons. This difference
is called gene expression. Alleles are alternative forms of a gene at
a specific location on a chromosome. A single allele for each locus



is inherited from each parent. Damage to DNA is corrected by DNA
repair genes. Mutations of repair genes lead to an increased risk for
cancer.

Types of Testing

Indirect Analysis–Linkage Analysis
This type of testing is used when the location of a gene is not known
or it is too difficult to test for directly. It is used primarily in fami-
lies and requires that one affected person be tested to determine
whether the gene is located near some genetic material that can be
measured, such as another gene or a segment of DNA. If a marker
is found, it can be used in other family members to assess whether
they might have the gene. (You find the gene by knowing the com-
pany it keeps.) A geneticist might order this testing in a patient if
there is a clustering of a disease in the family.

Direct Mutation Analysis
This type of genetic analysis involves looking for the specific muta-
tion on the gene by one of several techniques. Common ones include
Southern blot analysis, multiplex polymerase chain reaction, and di-
rect sequencing of the gene. It does not rely on testing other mem-
bers of the family. A family physician or geneticist ordering this type
of testing is looking for a specific mutation on a gene, usually be-
cause of observing a patient’s phenotype. A limitation of this tech-
nique is that a disease may be caused by multiple mutations. An ex-
ample is cystic fibrosis, which is the result of the loss of phenylalanine
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Table 3.1. The Roles of Family Physicians in Genetic Medicine

Identify individuals who are at increased risk for genetic disorders or 
who have a disorder

Use common prenatal genetic screening methods and effectively use 
genetic testing to care for individuals

Recognize the characteristics of common genetic disorders
Provide ongoing care for individuals with genetic disorders by 

monitoring health and coordinating referrals
Provide informed options about genetic issues to patients and their 

families
Be aware of genetic services for patients with various genetic 

disorders for appropriate referral



at position 508 in about 70% of cases. The other 30% of cases are
caused by hundreds of other mutations on the gene. Therefore, it is
unrealistic to check for all of them when screening an individual. An-
other issue is that sometimes more than two genes are involved and
account for the same phenotype.

Molecular Cytogenetic Analysis
Chromosome rearrangements can be detected by fluorescence in situ
hybridization (FISH). The technique involves preparing a fluorescent
probe that identifies either the abnormal region (a visible color ap-
pears on examination) or a normal region (no color appears). The
technique is quick but often requires follow-up studies.

Types of Genetic Disorders
The types of genetic disorders that the patients of family physicians
may have can be classified as follows:

1. Chromosome disorders: These disorders are caused by the loss,
gain, or abnormal arrangement of one or more chromosomes.
Their frequency in the population is about 0.2%.

2. Mendelian disorders: These disorders are single-gene defects
caused by a mutant allele at a single genetic locus. The transmis-
sion pattern is divided further into autosomal dominant, autoso-
mal recessive, X-linked dominant, and X-linked recessive. Their
frequency is about 0.35%.

3. Multifactorial disorders: These disorders involve interactions be-
tween genes and environmental factors. The nature of these in-
teractions is poorly understood. It includes cancers, diabetes, and
most other diseases that develop during a patient’s life. The risks
of transmission can be estimated empirically, and their estimated
frequency in the population is about 5%.

4. Somatic genetic disorders: Mutations arise in somatic cells and are
not inherited. They often give rise to malignancies. Although the
mutation is not inherited, it often requires a genetic predisposition.

5. Mitochondrial disorders: These disorders arise from mutations in
the genetic material in mitochondria. Mitochondrial DNA is trans-
mitted through only the maternal line.

Each of these groups of disorders, except mitochondrial disorders,
is discussed below.
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Chromosome Abnormalities

Down Syndrome
The most frequent chromosome disorder (1 in 800 births in the United
States) is the one associated with Down syndrome. Down syndrome
is caused primarily by nondisjunction during development of the egg,
with failure of a chromosome 21 pair to segregate during meiosis.
The event is random. Another cause (3–4% of cases) is a robertson-
ian translocation, in which chromosome 21 attaches to another chro-
mosome. Although the amount of genetic material is normal, the num-
ber of chromosomes is 45 instead of 46. The offspring of a parent
with a robertsonian translocation have a 25% chance of having a
Down syndrome karyotype. Karyotyping is required for all newborn
children with Down syndrome to rule out robertsonian translocation.
Another cause of Down syndrome (1–2% of cases) is nondisjunction
after conception that leads to a mosaic pattern of inheritance, in which
some cells are trisomy 21 and others are normal. A normal karyotype
initially in a child with classic Down syndrome is possibly explained
by mosaicism and requires chromosome analysis of other tissue.
Down syndrome can be diagnosed during the prenatal period. The
definitive tests are amniocentesis and chorionic villus sampling. In-
dications for either procedure are as follows1:

1. Robertsonian translocation and previous birth of a child with
Down syndrome: For women younger than 30 years, the risk for
recurrent Down syndrome is about 1%. For those older than 30,
the risk is the same as that for other women of their age. The risk
for recurrence in a patient with a robertsonian translocation is high.

2. Increasing maternal age: The risks for Down syndrome and other
chromosome disorders according to maternal age are listed in
Table 3.2. Prenatal diagnosis should be offered to women older
than 35 years, who in fact comprise the largest group referred for
genetic testing prenatally. About 25% of all Down syndrome births
can be detected when age is used as a criterion.

3. Low serum levels of maternal �-fetoprotein: When testing for
neural tube defects, another subset of pregnant women can be iden-
tified as being at risk for having a child with Down syndrome.
Because the liver of a fetus with Down syndrome is immature, �-
fetoprotein levels are lower than normal. Another 20% of fetuses
with Down syndrome can be identified with this test (amniocen-
tesis rate of 5% of a pregnant population being tested). The test
also can be used to adjust patients older than age 35 years into a
lower risk group.
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4. Triple test: The risk for Down syndrome can be ascertained by
measuring the serum levels of �-fetoprotein, estrogen, and human
chorionic gonadotropin (hCG). The serum hCG level is higher and
that of unconjugated estriols is lower in a pregnant woman whose
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Table 3.2. Chromosome Abnormalities in Liveborn Infants, by 
Maternal Agea

Maternal Risk for Total risk for
age Down chromosome 
(years) syndrome abnormalitiesb

20 1/1667 1/526
21 1/1667 1/526
22 1/1429 1/500
23 1/1429 1/500
24 1/1250 1/476
25 1/1250 1/476
26 1/1176 1/476
27 1/1110 1/455
28 1/1053 1/435
29 1/1000 1/417
30 1/952 1/385
31 1/952 1/385
32 1/769 1/322
33 1/602 1/286
34 1/485 1/238
35 1/378 1/192
36 1/289 1/156
37 1/224 1/127
38 1/173 1/102
39 1/136 1/83
40 1/106 1/66
41 1/82 1/53
42 1/63 1/42
43 1/49 1/33
44 1/38 1/26
45 1/30 1/21
46 1/23 1/16
47 1/18 1/13
48 1/14 1/10
49 1/11 1/8

aBecause sample size for some intervals is relatively small, 95% confi-
dence limits are sometimes relatively large. Nonetheless, these figures
are suitable for genetic counseling.
b47,XXX excluded for ages 20 to 32 years (data not available).
Source: Simpson,16 by permission of Bailliere Tindall.



fetus has Down syndrome. Detection rates of 60%, with an am-
niocentesis rate of 5% of a pregnant population being tested, have
been reported.

All biochemical tests used for screening can produce false-positive
results. It is important to confirm gestational age with ultrasonogra-
phy before proceeding with amniocentesis to evaluate abnormal
serum findings. Generally, routine screening exclusively with multi-
ple biochemical markers is not recommended. None of the screening
studies can guarantee that a child does not have Down syndrome.
The definitive diagnostic study is amniocentesis or chorionic villus
sampling. The advantage of chorionic villus sampling is earlier de-
tection of Down syndrome so an abortion can be performed earlier
during the pregnancy. The disadvantage is that the sampling is not
useful for detecting neural tube defects.

When counseling patients, a family physician should discuss the
cost of the studies, the risks, and the concerns of the parents. During
a discussion about children with Down syndrome, important points
that should be made include the 33% chance of cardiac abnormali-
ties, the presence of other congenital conditions, intellectual devel-
opment to the level of the third to ninth grade, and the ability of most
children to leave home and live independently as adults. Although it
once was thought that only women who would have an abortion
should undergo testing for Down syndrome, it is acceptable to use
the tests to identify a high-risk pregnancy that may require care at a
tertiary medical center.

At birth, a child with Down syndrome is identified on the basis of
the following physical examination findings: hypotonia, craniofacial
features of brachycephaly, oblique palpebral fissures, epicanthal
folds, broad nasal bridge, protruding tongue, and low-set ears. The
child may have Brushfield spots; short, broad fingers; a single flex-
ion crease in the hand (the so-called simian crease, which is present
in 30% of children with Down syndrome and about 5% of normal
children); and a wide space between the first two toes. About a third
of the children have recognizable congenital heart disease, and the
risk of duodenal atresia and tracheoesophageal fistula is increased. It
is important to recognize congenital heart disease during the new-
born period, and echocardiography is mandatory. Irreversible pul-
monary hypertension with no recognizable signs can develop by 2
months. Ophthalmologic examination for cataracts, hearing tests, thy-
roid tests, and a complete blood cell count for leukemoid reaction
should be performed.
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An effective method has been described for informing parents that
their child has Down syndrome. The basic principle is to tell both
parents as soon as possible, with the baby present, in a quiet, private
room. The child is referred to by name, and the information is pro-
vided by a credible person who can provide a balanced point of view.
This person then gives the parents his or her telephone number should
they have additional questions, and the family is given time to ab-
sorb the information. Other suggestions include providing informa-
tion about the National Down Syndrome Society (1-800-221-4602)
and having other parents of children with Down syndrome visit the
new parents.

During the first 5 years of life, it is important to check for hy-
pothyroidism annually, evaluate vision and hearing at 6-month to 1-
year intervals, and provide special education. Growth charts are avail-
able online.2 All children with Down syndrome should stay with the
family, and most can be mainstreamed into kindergarten. It is im-
portant to use standard measures for Down syndrome to monitor
growth and development. A child with Down syndrome often has a
problem with verbal learning in school and does much better with
visual learning. Resources for enhancing education are available from
the National Association for Down Syndrome. A comprehensive re-
source for health supervision is available.3 Before children with
Down syndrome participate in sports, instability of the atlantodens
must be assessed on cervical radiographs. Children who require in-
tubation also may need evaluation. How frequent these radiographs
should be obtained is debatable. No child has become paralyzed in
the Special Olympics, and 90% of children in whom paralysis de-
veloped because of instability showed symptoms during the preced-
ing month.

Most people with Down syndrome are able to leave home, work,
and form relationships. Counseling them about contraceptive mea-
sures is appropriate. Alzheimer disease occurs in 25% of adults with
Down syndrome.

Turner Syndrome
Turner syndrome has an incidence of about 1 in 2000 births.4 The
syndrome involves errors in one of the X chromosomes, such as the
absence of one X chromosome (60% of cases), a structural abnor-
mality of an X chromosome (20% of cases), or mosaicism involving
the X chromosome of at least one cell line (20% of cases). Cases
now are often discovered with prenatal amniocentesis and ultra-
sonography.
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Heart Lesions
Many Turner syndrome patients have left-sided heart lesions, such
as postductal coarctation (up to 20%) and bicuspid aortic valves (up
to 50%), with or without stenosis. With time, distention of the as-
cending aorta may develop, leading to damage, possible dilation, dis-
section, and premature atherosclerosis. Echocardiography is recom-
mended during infancy and the second decade of life. Bicuspid valves
are an indication for prophylactic treatment for subacute bacterial en-
docarditis.

Bone Abnormalities
Osteoporosis is common with Turner syndrome, and calcium sup-
plementation is important. Medical therapy may be indicated de-
pending on bone density. Other skeletal characteristics include mi-
crognathia, short metacarpals, genu valgum, scoliosis, and a square,
stocky appearance.

Puberty
Oocytes degenerate by the time of birth in most cases of Turner syn-
drome. Between the ages of 12 and 15, puberty is induced with es-
trogens, and after 12 months progesterone is added to the regimen.
Pregnancy has occurred in spontaneously menstruating patients.
These patients usually have a mosaic pattern. In medical centers that
specialize in in vitro fertilization, pregnancy rates of 50% to 60%
have been reported with the use of both sister and anonymous donors.

Stature
Failure of growth occurs in virtually all patients with Turner syn-
drome. Often intrauterine growth failure is mild, height increases nor-
mally until age 3, growth velocity is progressive until age 14, and
the adolescent growth phase is long. The short stature responds to
treatment with growth hormone. It should begin when the stature is
less than the fifth percentile (usually at age 2–5 years). Estrogen treat-
ment may commence in adolescence.

Other Common Problems
Glucose intolerance, hearing loss over time, hypothyroidism (up to
50% by the time of adulthood), and congenital urinary tract abnor-
malities are more common among patients with Turner syndrome
(35–70%) than in the general population. Fetal lymphedema may
cause webbing of the neck, a low posterior hairline, and auricular
malrotation.
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Studies to consider for patients with Turner syndrome include chro-
mosome karyotyping, thyroid function tests (annually), a baseline
evaluation of the kidneys, and echocardiography.

Klinefelter Syndrome
Klinefelter syndrome is characterized by a 47,XXY karyotype.3,4 It
has an incidence of 1.7 in 1000 male infants. The disorder usually is
diagnosed at puberty or during an infertility evaluation. In adoles-
cents, its characteristics include gynecomastia (40%), small testicles
(�2.5 cm long), tall stature, and an arm span that is greater than the
person’s height. Klinefelter syndrome is the most common cause of
hypogonadism in males; testosterone levels are about half the nor-
mal value. The follicle-stimulating hormone and lactate dehydroge-
nase levels are increased. Treatment includes testosterone and occa-
sionally mastectomy for gynecomastia.

Other Chromosome Abnormalities
Trisomy 18 is the second most common trisomy (1 in 8000 births).3,4

Fewer than 10% of affected infants survive to age 1 year. Trisomy
13, the third most common trisomy, has an incidence of 1 in 20,000
births. Fifty percent of affected children die during the first month,
and fewer than 5% survive beyond age 3. Cri du chat syndrome is
due to a deletion involving chromosome 5. The incidence is 1 in
20,000 births. The clinical features include severe mental retardation,
hypotonia, and a kitten-like cry. Life expectancy is the same as that
for other patients with similar IQs.

Mendelian Disorders

Genogram
Knowledge of the family history is a powerful weapon for prevent-
ing premature death.5 The first step in detecting a mendelian disor-
der involves constructing a genogram of the family history. Although
genograms are used by fewer than 20% of family physicians, they
are useful for showing patterns of genetic inheritance. One study in-
dicated that three fourths of patients referred for genetic counseling
had another significant family disorder that could affect pregnancy.
Reports have demonstrated that 90% of doctors are able to interpret
data from a genogram written by other colleagues. To save time, a
medical assistant can initially question a patient about the family his-
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tory of genetic disorders before a physician obtains a complete med-
ical history. The information collected includes the following:

1. Demographic data: the names of relatives and their birth dates,
ages, sexes, spontaneous abortions, places of residence, and dates
of death.

2. Medical disorders: a listing of the diseases experienced by fam-
ily members

3. Social factors: relationships and the nature of these relationships
4. Other data: previous family crises

When a genogram is constructed, squares are used to represent
male members and circles to represent female members. Three gen-
erations should be represented, and each generation is on a horizon-
tal row. A first-degree relative is a parent, sibling, or child. A second-
degree relative is an aunt, uncle, nephew, niece, grandparent, or
grandchild.

Dominant Disorders
With classic dominant inheritance, the affected person has a parent
with the disorder. The parent usually mates with someone who does
not have the genetic disorder, and the offspring have a 50% chance
of having the disorder. Typically, predisposition for the disorder is
carried on one chromosome, and expression of the disorder is mod-
ified by the chromosome makeup of the other parent. The dominant
condition usually does not alter the ability to reproduce but tends to
alter materials that provide structure to a body. Examples of domi-
nant disorders include Marfan syndrome, Huntington disease, neu-
rofibromatosis, achondroplasia, and familial hypercholesterolemia.
About 6% of cases of breast cancer are inherited dominantly. For
construction of a genogram, an excellent screening question for dom-
inant disorders is, “Has anyone in your family had a serious disor-
der during adolescence or middle age?” Diseases that seem to be
present in each generation tend to be dominant.

Recessive Disorders
With classic recessive-disorder inheritance, both mates have a gene
for the disorder. The offspring have a 25% chance of having a nor-
mal gene pattern, a 50% chance of being a carrier, and a 25% chance
of having the disorder. Carriers tend to have a reproductive advan-
tage in certain environments; for example, sickle cell trait carriers
are more resistant to falciparum malaria than noncarriers. The disor-
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ders tend to involve enzymes, and siblings who have the disorder
tend to have the same severity because there is no modifying gene
as in a dominant disorder. If untreated, recessive disorders tend to
cause death at an early age.

Screening questions that are useful for revealing recessive disor-
ders include “Has anyone in your family had stillbirths?” and “Has
anyone in your family had children who died or were seriously ill
during early childhood?” An important consideration when screen-
ing for recessive disorders6 is to inquire about the nationality of the
patient. Certain nationalities are associated with recessive disorders.
For example, in patients of Caribbean, Latin American, Mediter-
ranean, or African descent, hemoglobin testing should be performed
to screen for sickle cell anemia or thalassemia disorders. Patients of
Ashkenazi Jewish origin should be screened for Tay-Sachs disease
and possibly Gaucher disease (1 in 450 births). There are exceptions
to this tendency. For example, hemochromatosis is a very common
recessive disorder and is often frequently missed because the symp-
toms occur late in life.

In addition to the medical history, laboratory screening tests per-
formed in the newborn detect recessive disorders. States require that
many of these tests be performed. Examples are phenylketonuria,
galactosemia, congenital adrenal hyperplasia, and hemoglobinopa-
thy tests. The ideal time for conducting these laboratory studies is
72 hours after birth, although with early hospital dismissal of new-
borns, this timing is difficult. The American Academy of Pediatrics
recommends that screening tests be performed in all infants before
dismissal from the hospital. If the infant is dismissed less than 
24 hours after birth, the screening tests should be repeated before
the infant is 2 weeks old. Many medical clinics recommend re-
screening if dismissal occurs at 48 hours. The diagnoses of phenylke-
tonuria and hypothyroidism may be missed if the infant is not
retested after early dismissal. In some states, other newborn screen-
ing tests are performed to detect galactosemia (incidence of 1 in
50,000 births; it involves a defect in the enzyme for converting glu-
cose to galactose), hemoglobinopathies, and congenital adrenal hy-
perplasia. Follow-up data for children with abnormal screening re-
sults have been published.7

Newborns who become progressively more ill usually are thought
to have a septic condition. An inborn error of metabolism should be
considered in a newborn who vomits and becomes progressively co-
matose. Also, it is important to remember that a mother who has
phenylketonuria should be placed on a rigorous phenylalanine-free
diet when pregnant to ensure that her condition does not cause men-
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tal retardation in the fetus. Ideally, this diet is started during the pre-
conception period.

Cystic Fibrosis
A recessive disorder currently discussed widely is cystic fibrosis.8,9

Nearly 30,000 people in the United States have this disorder. It is
carried by about 1 in 25 Caucasians in the U.S., and these carriers
often do not have a family history of cystic fibrosis. The clinical char-
acteristics of cystic fibrosis include pancreatic insufficiency (85% of
patients), pulmonary disease characterized by recurrent infections and
bronchiectasis, and failure to grow. In more than 60% of patients, the
diagnosis is made during the first year of life. Interestingly, the di-
agnosis is made in 5% of patients after age 15 years. Most authori-
ties believe that early diagnosis prevents pulmonary damage in early
life, but, currently, routine screening of infants is not recommended.10

The diagnosis is based on the concentration of chloride in sweat be-
ing greater than 60 mEq/L and clinical suspicion of the disease. Im-
provements in antibiotics, physiotherapy, and nutrition have in-
creased the average age of survival from 4 years in 1960 to 30 years
in 1995. Current advances in treatment include agents that break
down mucus and trials for gene therapy. The mucus produced in a
patient with cystic fibrosis provides an excellent medium for
Pseudomonas and other bacteria that damage lungs. Cross-infection
has led to cystic fibrosis organizations’ discouraging camps for pa-
tients and developing guidelines for limiting this problem. The gene
associated with cystic fibrosis was identified in 1989 on chromosome
7 and encodes the protein cystic fibrosis transmembrane conductance
regulator, which is a chloride channel in cells. The failure of this
channel to work properly causes excess chloride in sweat and changes
in fluid balance, which in turn cause thickened mucus in the lungs.
The most common defect in cystic fibrosis cells is the absence of
phenylalanine in the protein (deletion). Testing is recommended for
patients with a family history of cystic fibrosis and their partners.
There are more than 150 mutations of the cystic fibrosis gene, and
testing can detect 85% of the carriers.

Multifactorial Disorders

Neural Tube Defects
Neural tube defects (NTDs) are the disorders most commonly
screened for prenatally.
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Physiology
�-Fetoprotein is synthesized in the yolk sac, gastrointestinal tract,
and liver. The protein enters the amniotic fluid through urination, se-
cretions, and transudation from blood vessels, and small amounts leak
into the maternal serum.

Incidence
The incidence of NTDs is 1 to 2 in 1000 births. A family history of
NTDs and diabetes in the mother increase the risk significantly. If
the mother’s diet is supplemented with folic acid before conception,
the incidence of NTDs decreases. These defects are associated with
high mortality, high morbidity, and long-term developmental dis-
ability.

Screening
Of every 1000 pregnant females who are tested at 16 to 18 weeks’
gestation in the U.S., about 25 to 50 have increased levels of mater-
nal serum �-fetoprotein (msAFP) and 40 to 50 have low levels.9,10

The mothers with high levels of msAFP can undergo ultrasonogra-
phy to determine gestational age or the presence of a multiple ges-
tation or significant abnormality. An alternative is to repeat the test
within 1 to 2 weeks for mothers with abnormally high or low levels
of the protein. If the repeat studies confirm the previous abnormal
results, ultrasonography is performed. After screening with ultra-
sonography, about 17 of the patients with increased levels of msAFP
and 20 to 30 of those with low levels have no findings that explain
the abnormal values. Amniocentesis should be performed in these pa-
tients. Of the 17 patients with high levels, one or two have a fetus
with a significant NTD, whereas 1 in 65 of those with a low msAFP
have a fetus with a chromosome abnormality (1 in 90 chance of Down
syndrome). For a pregnant female with an abnormally high msAFP
level and a fetus with no NTD, the risk of stillbirth, low birth weight,
neonatal death, and congenital anomalies is increased. Excellent
summaries are available.11

Other Disorders
The overall risk for recurrent cleft lip, with or without cleft palate,
is 4% if a sibling or parent has the abnormality and 10% if it is pres-
ent in two previous siblings. Lip pits or depressions on the lower lip
of a newborn may be the manifestation of an autosomal-dominant
trait; the recurrence rate for a sibling is 50%.
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Generally, the incidence of multifactorial disorders is less than 5%.
The incidence of recurrence is 2% to 5% for cardiac anomalies, 1%
to 2% for tracheoesophageal fistula, 1% to 2% for diaphragmatic her-
nia, 6% to 10% for hypospadias, and 4% to 8% for hip dislocation.

General Considerations in 
Counseling Patients
In North America about 8% of pregnancies meet the criteria for per-
forming amniocentesis or chorionic villus sampling. The following
are basic points for prenatal testing:

1. All patients have the right to receive information about the ge-
netic risk associated with a pregnancy. It allows parents to make
an informed choice about having a child with an abnormality.

2. All patients have the right to refuse testing. What a patient de-
cides to do about any given risk factor is entirely up to the pa-
tient. Genetic testing is voluntary, except for what a state requires
(e.g., neonatal screening for phenylketonuria, hypothyroidism, and
other inborn errors of metabolism).

3. Referral to a geneticist is useful for difficult cases or patients with
complex or unusual genetic disorders.

4. Genetic screening is not expected to detect all genetic disorders
in a given population.

Cancer and Genetics
Certain families have an increased risk for specific cancers.12 Many
of these families have an identifiable gene associated with the dis-
order. Possession of the gene does not automatically mean that can-
cer will develop in the patient. Most genes can be altered by envi-
ronmental factors and by other genes. In some families a defective
gene is inherited, such as for retinoblastoma. With time there is a so-
matic mutation of the other normal copy of the gene. With colorec-
tal carcinoma there is a multistep process in which a cell mutates and
forms a family of abnormal cells, one of which mutates to form an-
other cell line. Over time, these accumulated multiple mutations form
a cell line that is cancer. Consequently, a risk can be predicted on
the basis of the history of the gene being found in other families. One
of the most important concepts to remember is that if an abnormal
cancer gene is found in a patient who is not a member of a family
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with a history of cancer, there is minimal evidence for determining
risk for the patient for that cancer. Most single-gene disorders that
predispose to cancer are rare. Colon cancer and breast cancer, de-
scribed below, are exceptions to this rule.

Colon Cancer
Inherited colon cancer represents 5% to 10% of colon cancer cases
and about 30% of adult genetic referrals. It is reassuring to family
members that no matter how extensive the family history of colon
cancer, the risk for development of colon cancer never exceeds 50%
in a family member.

Familial Adenomatous Polyposis (Gardner Syndrome)
Familial adenomatous polyposis has an incidence of 1 in 10,000 and
makes up less than 1% of colon cancers. It is caused by having an
autosomal-dominant gene located on chromosome 5 (APC gene).
Predictive testing of first-degree relatives is appropriate, and those
who have the gene need colon studies starting at age 12 years. Once
several polyps are found, colon resection is recommended. Regular
surveillance afterward is needed to assess potential cancers in the up-
per intestinal tract.

Hereditary Nonpolyposis Colon Cancer
Most observers believe that hereditary nonpolyposis colon cancer ac-
counts for 2% of colon cancers and is the result of a defect on hMSH2
found on chromosome 2 or four other genes. They are autosomal
dominant. All genes in this group are mismatch repair genes. The
genes function in repairing abnormal DNA. Consequently, for a tu-
mor to appear it must be altered and the genes for repair absent. This
is called the “two-hit hypothesis.” Colonoscopy is the preferred
method of screening at intervals of 18 months to 3 years depending
on the family history. Suggested surveillance guidelines can be found
in the literature.13

Breast Cancer
Among all women with breast cancer, 20% to 30% have at least one
relative with breast cancer. Among these cases, 5% to 10% are caused
by mutations in BRCA1 and BRCA2 genes. Inherited breast cancer
has the clinical features of younger age at onset (less than 45), bi-
laterality, and cancer at other sites. The genes are tumor-suppressor
genes (they repair damaged DNA), and the loss of both alleles is re-
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quired for the initiation of tumors. Testing is reasonable in patients
with the following:

1. One first-degree relative age 30 years or less with breast cancer
or a male relative with breast cancer.

2. Two first-degree relatives with breast cancer, one of whom is
younger than 50 years or both are younger than 60 years, or one
has bilateral breast cancer or both have ovarian cancer.

3. One first-degree relative with breast cancer and one first-degree
relative with ovarian cancer.

4. One first-degree relative and one second-degree relative with
breast cancer if the sum of their ages at onset is less than 110 or
one has bilateral disease.

5. Two second-degree relatives with breast cancer if the sum of their
ages is 60 or less.

6. BRCA1 gene: The first identified gene for breast cancer is located
on chromosome 17, and more than 600 mutations have been de-
tected. A woman carrying a mutation is estimated to have a 56%
to 87% lifetime risk of having breast cancer and a 15% to 45%
chance of having a lifetime risk of ovarian cancer.

7. BRCA2 gene: The second gene for breast cancer was detected in
1995 and has more than 150 mutations. The lifetime risks for de-
velopment of breast cancer (37–87%) and ovarian cancer (10–
20%) are somewhat less than the risks associated with the BRCA1
gene.

Human Genome
On June 26, 2000, the Human Genome Project and Celera Genomics
jointly announced that the human genome had been sequenced. The
development of genetic information brought on by the sequencing of
the human genome is accelerating. How useful is knowledge about
sequencing of the human genome to clinicians? It certainly bodes
well for a single mendelian gene. However, most common diseases
rely on several genes. The situation has been described well by Holtz-
man and Marteau14:

It would be revolutionary if we could determine the genotypes of the ma-
jority of people who will get common diseases. The complexity of the ge-
netics of common diseases casts doubt on whether accurate prediction will
ever be possible. Alleles at many different gene loci will increase the risk of
certain diseases only when they are inherited with alleles at other loci, and
only in the presence of specific environmental or behavioral factors. More-
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over, many combinations of predisposing alleles, environmental factors, and
behavior could all lead to the same pathogenic effect.

The basic science of the human genome is not yet being applied
in the family physician’s office, but its use will follow predictable
patterns. The first stage is identification of a gene that causes an ill-
ness. The second stage is development of methods to do genetic test-
ing in a physician’s practice. With the ability to identify the gene
come the issues of carrier testing, presymptomatic genetic screening,
and odds of the gene being fully expressed. Currently, gene therapy
for altered DNA is restricted to protocols.

Current research efforts revolve around single nucleotide poly-
morphisms (SNPs, or “snips”). These are fragments of DNA that vary
by a single DNA alteration. There are thousands of these fragments,
and they make up less than 0.1% of a human’s DNA. They deter-
mine the essential differences between individuals. The first appli-
cation of SNPs is in drug use. For example, Glaxo developed a med-
ication called alosetron hydrochloride (Lotronex) for irritable bowel
syndrome. It was withdrawn from the market because 43 people had
side effects. By analyzing DNA from patients who had side effects,
it is hoped that the DNA difference that led to the side effect could
be determined. Testing patients for this difference before the drug is
used might lead to safe use. The use of SNPs to determine which pa-
tients are susceptible to medication reactions will probably be the
first application that family physicians will use widely. Testing most
likely will be done with a biochip made up of DNA strands; when a
patient’s DNA is compared with the chip, differences will be high-
lighted, pointing to significant problems with prescribing medication
or eventually subtyping diseases such as diabetes and autoimmune
diseases.

Finally, it is important to consider that genetic sequencing of patho-
gens will yield promising treatments. Mycobacterium tuberculosis
and Treponema pallidum are examples of organisms whose genomes
are now known.

Web Sites of Value
A reasonable way of keeping up with innovations is to use the In-
ternet. The following sites are useful:

The Human Genome Projects Information: http://www.ornl.gov/
hgmis.
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A useful site that includes maps, genes, and diseases is the GENAT-
LAS query: http://bisance.citi2.fr/GENATLAS/menu_an.html

PubMed has extensive resources for genetics15: http://www.ncbi.nlm.
nih.gov/Genbank/index.html. At this time the site is more useful 
to basic science. It has Molecular Biology of the Cell, a textbook,
online.

Montana State publishes a series of education topics quarterly. It is
located at http://www.mostgene.org/gd/gdlist.htm.

George Washington University produces lectures of high quality in
its Frontiers in Clinical Genetics: http://www.frontiersingenetics.
com/main.htm.

OMIM—Online Mendelian Inheritance in Man: http://www.ncbi.nlm.
nih.gov/Omim. The site tends to be comprehensive but focuses on
basic sciences.

A society-based site for education, National Coalition of Health Pro-
fessional Education in Genetics: http://www.nchpeg.org.

GeneClinics: http://www.geneclinics.org. An excellent all-around site
for information that is current and well supported for clinicians.

GeneTests: http://www.genetests.org/. This site has materials and di-
rectories for genetic testing.

The genetics and rare conditions site of the University of Kansas has
information for patients, http://www.kumc.edu/gec/geneinfo.html,
and providers, http://www.kumc.edu/gec/prof/geneelsi.html.
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4
Care of the 
Obese Patient
Michael T. Railey

An estimated 97 million adults in the United States are overweight
or obese. Obesity is the most common nutritional disease of the West-
ern world.1 The number of overweight Americans has increased from
20% to 34% over the last 10 to 12 years, with one half of adults over-
weight and one of three obese.2 Twenty-five percent of children and
adolescents are also considered obese.2,3 In the United States, the
prevalence of obesity is highest among African-American women
(48.6%) and Mexican-American women (46.7%).2 The reasons for
this are multifactorial and strongly imply that effective treatments
will have to include management plans that encompass cultural
awareness. Management of obesity is individualized, complicated,
and often frustrating for both patient and physician.4 Obesity is as-
sociated with numerous health risks. Excess body weight increases
the risk of developing cardiovascular disease, hypertension, diabetes,
and many other diseases5–8 (Table 4.1). The direct health care costs
of treating obesity and its related diseases have been estimated to be
$45.8 billion per year.1,9,10 Indirect costs due to loss of income
amounts to another $23 billion annually.9

Etiology
Obesity is a very complex and heterogeneous disease; its pathogen-
esis involves genetic influences combined with an imbalance between
caloric intake and energy output. Other elements that play an addi-



tional role in the development of obesity include race, age, gender,
and environmental and psychosocial factors. More specific evidence
is rapidly accumulating, in the study of the genetic components of
obesity. Researchers have identified an appetite suppressor released
from fat cells called leptin.11 Further interest has focused on the Ob
or “obesity” gene and its subtypes.11 The current model for a clini-
cal approach to this difficult-to-treat condition is that of a chronic
disease with a definite genetic influence requiring treatment on mul-
tiple levels, predominantly directed at environmental and behavioral
changes.

Diagnosis
The measurement of height and weight should be a part of every
comprehensive patient visit. Initially, the Hamwi principle can be
used to estimate ideal body weight (IBW) in screening for endoge-
nous obesity.9 IBW is estimated using this principle (Table 4.2).
When IBW is exceeded, body mass index (BMI) should also be cal-
culated or determined using Figure 4.1; this value is recorded in the
permanent medical record for future reference.5 The calculation can
be made by dividing the patient’s weight in kilograms by the square
of the height in inches as a BMI greater than or equal to 30. Morbid
obesity is considered a BMI of 40 or more.12
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Table 4.1. Health Complications of Obesity

Hypertension
Diabetes
Cancer (breast, possibly colon, others)
Dyslipidemias
Arthritis
Depression
Cholelithiasis
Coronary Artery Disease
Obstructive sleep apnea

Table 4.2. Determination of Ideal Body Weight

Men: 106 lbs for 5 feet in height plus 6 lbs for each additional inch
Women: 100 lbs for 5 feet in height plus 5 lbs for each additional inch
Light frame: reduce estimate by 10%
Heavy frame: add 10%



Deposits of fat in the upper body leading to particular configura-
tions also put an individual at higher risk for metabolic abnormali-
ties and the ravages of the obesity syndrome.5 Sometimes referred to
as “apple or pear” configurations, the waist to hip ratio (WHR) has
been the most widely accepted practical method of classifying body
fat distribution.13 Measuring the smallest circumference below the
rib cage and above the navel as the waist circumference, and the
widest circumference at the posterior of the buttocks over the greater
trocanters as the hip circumference, a ratio (waist to hip) is obtained.
A WHR of 0.95 or less for men and 0.85 or less in women are the
normal cutoff points.1,5,13 Elevated measurements indicate increased
risk for associated illnesses (see Table 4.1).5,9,13
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There are rare secondary causes of obesity, which must be con-
sidered prior to constructing a treatment plan. These secondary causes
include hypothalamic obesity due to trauma, malignancy, inflamma-
tory disease, Cushing syndrome, growth hormone deficiency, hy-
pogonadism, hypothyroidism, polycystic ovary syndrome, pseudo-
hypoparathyroidism, and insulinoma.9 These potential causes are
uncommon but should be considered as a part of the differential di-
agnosis. In each case, history, physical exam, and laboratory testing
can be used to rule out these disorders.

Multiple autosomal-recessive defects have been described in as-
sociation with human obesity. Dysmorphic mutations associated with
human obesity include Prader-Willi, Cohen, Carpenter, Bardet-Biedl,
and Alström syndromes.9

Medications occasionally are implicated in the genesis of obesity.
These include phenothiazines, steroids, lithium, antiserotoninergic
compounds, neuroleptics, and tricyclic antidepressants.9

Constructing a Treatment Plan14–18

Once a patient has been determined to be overweight or obese (hav-
ing ruled out secondary causes), a treatment plan must be formulated.
This should be discussed in detail with the patient. Obesity, espe-
cially in a society where beauty and thinness is held in high esteem,
is difficult to manage and often accompanied with bouts of depres-
sion and extreme frustration for patients.4 Depending on the staging
of the patient, a nutritional consultation can be extremely important
in getting off to a good start. The approach to management must be
multilevel, and include detailed instruction and planning for exercise
along with reduced-intake meal planning to create the necessary
caloric deficit. In some instances, medications are useful either in the
beginning of the treatment plan or as a continuous supplemental tool
to maintain consistent progress to goal.

The family physician must probe for any emotional and psycho-
logical issues that serve to impede or contribute to blocking weight
loss attempts. Personal family problems, marital dysfunction, and fi-
nancial worries can be at the root of inconsistent weight manage-
ment. Any significant social mores such as varied concepts of what
constitutes beauty and idiosyncrasies common to specific populations
should be taken into account in counseling. Obese patients are sur-
prisingly frequently unaware of modifying factors in their lives that
influence their success in losing weight.17,18 These factors include
personal health belief systems, such as believing extra weight is at-
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tractive to some persons; race; nutritional habits; and hair care issues,
such as avoiding perspiration to protect chemical treatments.15 If nec-
essary, supportive psychotherapy or referral for counseling might be
necessary, and should not be overlooked.

Exercise
Developing a pattern of routine exercise is one of the most difficult
areas of change for the overweight patient. Many patients have lost
or never had an appreciation of exercise for fun and energy produc-
tion.15,18 They instead envision the drudgery of work and depletion
of their energy in association with exercising. Exercise then becomes
an unpleasant task, and pleasure is not taken in the process. Long-
term success is in many respects dependent on changing these erro-
neous concepts.1,5,19 The patient who becomes “addicted” to an ex-
ercise regime invariably enjoys a better outcome even if weight loss
goals are incompletely realized, due to improved self-esteem. Chron-
ically overweight patients frequently overestimate the amount and
quality of effective calorie burning exercise that they accomplish
while underestimating the amount of food taken in.15 This is a deadly
self-deceit, which must be uncovered and brought into the patient’s
consciousness to increase the opportunity for success.18 If the clini-
cal history is not taken meticulously, the patient will continue be-
lieving misinformation about how much exercise is necessary for ef-
fective negative calorie balance.

A minimum of 4 or 5 days per week should be exercise days,5,12

with each session lasting for at least 20 to 30 minutes. The patient’s
pulse should reach 60% to 80% of the age-specific target heart rate
maximum as a goal.14,15 Physicians should give overweight pa-
tients—in writing, on a prescription pad—an “exercise prescription,”
including suggested length of time for activities and the target pulse,
which is calculated by subtracting their age from 220 and multiply-
ing by 0.6 and 0.8 to get a range. Patient education charts and hand-
outs with calorie-burning equivalents are very helpful to teach the
concept of caloric deficit through increasing activity and decreasing
intake. Encouraging incorporation of more walking, climbing stairs,
and manual activities into daily routine is also beneficial.1,14,16 It is
critical for the patient to understand that temperature and weather
changes must not deter efforts to maintain exercise. Many patients
believe that pleasant weather is the only time to exercise.15,18

Food Intake
Many physicians refer patients for dietary counseling to determine
and resolve the difficult problem of what and how much to eat. An-
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other relatively simple approach that primary care physicians can in-
corporate into their practice is to determine by dietary history an es-
timate of the calories consumed daily, and then to assist the patient
in diminishing 500 calories per day from that starting point.5,16 This
sets a goal of approximately a 3500-calorie deficit per week, leading
minimally to a 1 pound per week weight loss calorie deficit. Many
patients have difficulty in ascertaining exactly how much of each type
of food on a percentage basis they should eat. Keeping daily total fat
under 30% is a fair approximation of a more healthy diet. Generally
the normal healthy diet has 30% to 35% fat, 15% protein, and about
50% carbohydrate (combined simple and complex). Measuring ex-
act quantities of food often leads to “burn out” over the long haul.
Changing habits by reducing excessive quantities of the wrong types
of foods in large amounts frequently leads to better compliance.15

Medications
Overweight patients often inquire about the use of medications to
enhance weight loss. These agents can be very helpful, but should
not be considered the primary solution. Consider medications for pa-
tients who have a BMI �30, or for those with a BMI �27 and a
condition such as arthritis, diabetes, or hypertension. Be aware of
the contraindications. The following medications are currently
thought to be useful as adjuncts for weight loss. The patient should
be warned that behavioral and lifestyle changes must accompany
any medications if success is to be realized. The development of tol-
erance to these medications is also very common, and physicians
must be prepared with new plans and encouragement when plateaus
are reached. In all cases, cessation of the drug has been shown to
result in rapid reaccumulation of weight if lifestyle changes are not
accomplished and maintained.1,20

Sibutramine (Meridia)
This drug suppresses appetite by blocking reuptake of norepineph-
rine and serotonin. Long-term safety is unknown. The medication has
been associated with blood pressure elevation, dry mouth, insomnia,
headache, and constipation. The usual dosage is 10 to 15 mg daily.1,20

One approach is to try 10 mg for 60 days, and then 15 mg for an-
other 60 days. If satisfactory weight loss is not achieved after this
regime, the likelihood of success is very low.

Orlistat (Xenical)
Orlistat has been used safely in studies for up to 2 years. Patients
have been found to lose weight with slow regain. Chemically, tetrahy-
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drolipstatin is a lipase inhibitor and it decreases absorption of dietary
fat. Use of this medication is contraindicated if the patient has a
chronic malabsorption syndrome.20 Adverse gastrointestinal effects
are oily spotting, flatus, increased defecation, and fecal incontinence.
The usual dose is 120 mg three times a day, taken with the three main
meals.1

Phentermine (Adipex-P, Ionamin)
This medication stimulates release of norepinephrine and is given be-
fore meals to reduce appetite. The usual starting dose is 24 to 37.5
mg daily given either in divided doses or a single dose. Drugs from
this group tend to produce more adverse effects than sibutramine.20

These include dry mouth, gastrointestinal (GI) discomfort, nervous-
ness, dizziness, hypertension, insomnia, tachycardia, agitated states,
and libidinous changes.1,20,21 This class of drugs also includes di-
ethylpropion (Tenuate) and phendimetrazine (Bontril). Their con-
traindications and side effects are similar to those of phentermine.

Surgical Options
There is a place for surgical or bariatric treatment for obesity,1 which
should be reserved for patients who are clinically severely obese with
a BMI �40 kg/m2. Patients with a BMI �30 and one or more co-
morbid risk factors, such as diabetes, hypertension, arthritis, hyper-
lipidemia, or sleep apnea; and have been resistant to nonsurgical ther-
apy are also considered candidates. Individuals who have made only
minimal effort to lose weight by exercising and reducing intake
should not be routinely referred for bariatric surgery for their con-
venience.

Currently, for those patients who appropriately qualify, the most
successful procedures have been the Roux-en-Y gastric bypass or
vertical banded gastroplasty procedures.1 These surgeries have re-
sulted in a 40% to 70% loss of excess body weight. The gastric by-
pass procedure is more effective than gastroplasty alone.1 In expe-
rienced hands at most large medical centers, perioperative mortality
is less than 1%. Many of these patients become independent of an-
tihypertensive and diabetic medications. Improvements in the symp-
toms of degenerative arthritis can be anticipated. Risks include anas-
tomotic leaks, wound infections, stomal stenosis, and incisional
hernia.1,14,16 Postoperative metabolic complications include vitamin
and mineral deficiencies, especially iron and vitamin B12. Some pa-
tients experience chronic nausea, vomiting, dumping syndrome, or
constipation.1
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Fad Diets
A fad diet is a weight loss scheme that touts a rapid result with very
little effort. Many of these diets work for short periods of time, but
usually have drawbacks of craving, nutritional inadequacy, or diffi-
culty in maintenance. The successful diet always results in dimin-
ished overall total daily calories while simultaneously providing ap-
propriate nutrients, vitamins, and minerals. Each diet should be
analyzed individually for adequate amounts of protein, carbohydrate,
fat, and fluid content. If necessary, seek a certified dietary consulta-
tion to evaluate diets or dietary supplements. Caution patients about
the use of diets that include appetite-suppressant additives or over-
the-counter food supplements, which could prove to be metabolically
dangerous,1,20,21 especially with comorbid conditions such as hyper-
tension. Many of these supplements have caffeine, guarana, and or
ma huang (ephedrine) to make the patient feel energetic about the
program. There are no easy “fad” diet answers to the difficult prob-
lem of obesity.

Summary
Obesity is a serious chronic disease fraught with frustration, low self-
esteem, multiple setbacks, and a poor prognosis for most patients.5

Success must be measured individually, and patients must remain un-
der continuous periodic medical attention to detect psychological,
personal, and behavioral influences that can lead them back to pre-
vious bad habits. Restraint in eating, evaluation, therapy for emo-
tional problems, continuous exercise, and lifestyle changes are the
only interventions that can result in permanent weight loss.9,11,21 In
some cases personal and or genetic influences are so powerful that
surgery is the only option left. Physicians treating these patients must
take special care to remain encouraging and nonjudgmental in man-
aging this tremendous medical problem that affects a large segment
of society.
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5
Care of the Patient
with Fatigue
John Saultz

Everyone experiences fatigue periodically as a result of hard physi-
cal labor or loss of sleep. Fatigue, loss of energy, and lassitude are
also common symptoms experienced by patients with any of a large
number of diseases. A patient who complains of fatigue presents a
difficult problem for the family physician because there are many
possible explanations for it. The subjective nature of the complaint
and the potential seriousness of some of the diseases in the differen-
tial diagnosis compound this difficulty.

Background
Fatigue is common in the general population and is present in at least
20% of the patients who visit a family physician.1–4 Community-
based surveys indicate that as many as 50% of the population report
fatigue if asked.2,3 In the United States, fatigue is responsible for at
least 10 million office visits and up to $300 million in health costs
each year.5 Valdini and colleagues6 determined that 58% of family
practice patients with a chief complaint of fatigue were still fatigued
1 year after the initial visit. But, in the absence of identifiable un-
derlying organic diseases, 19 studies examining the prognosis of
chronic fatigue found only three deaths among 2075 patients.7

Chronic fatigue lasting over 6 months has a population prevalence
of 1775/100,000 to 6321/100,000.1 Fatigue consistently ranks among
the most common presenting complaints to family physicians re-



gardless of practice setting or culture. A systematic, organized, effi-
cient evaluation of these patients represents an essential skill for all
family physicians.

Although fatigue is common and often persistent, many chroni-
cally fatigued patients defy diagnostic categorization. For centuries
physicians have been perplexed by the diagnostic difficulties inher-
ent in evaluating patients with chronic fatigue. Clinical syndromes
have been defined to explain chronic fatigue including terms such as
febricula, neurasthenia, nervous exhaustion, Da Costa syndrome,
chronic brucellosis, hypoglycemia, total allergy syndrome, chronic
candidiasis, and chronic Epstein-Barr virus infection.8 In 1987 the
United States Centers for Disease Control (CDC) established a clin-
ical definition for the chronic fatigue syndrome (CFS).9 It was hoped
that such categorization would facilitate clinical investigation of the
causes and most successful treatments for this problem. But the case
definition did not clearly identify a clinically useful subset of chron-
ically fatigued patients, and the definition was revised in 1994.10 This
chapter reviews a contextual, biopsychosocial differential diagnosis
of fatigue and outlines a practical approach to evaluating and help-
ing patients who complain of fatigue

Clinical Presentation
What are the characteristics of patients who complain of fatigue to
the family physician? There is a bimodal distribution of patient age,
with a peak between the ages of 15 and 24 and a second peak at 60-
plus years. Women complain of fatigue to the physician at least twice
as often as men.3–6,9,11,12 This excess may be explained by a higher
incidence of fatigue in women, that women are more likely to tell
the physician about fatigue, or that physicians are more sensitive to
the ways in which women complain about fatigue. Fatigued patients
tend to score lower than nonfatigued patients on tests that measure
physical activity. They also score significantly higher than control
patients on standardized instruments measuring anxiety and depres-
sion, and have a higher lifetime likelihood of being diagnosed with
these disorders.5,13,14

It is useful to consider the clinical presentation of fatigue in dif-
ferent contexts depending on how the patient describes the problem.
Some patients experience fatigue as part of a larger symptom com-
plex in which the fatigue is identified only on detailed history or re-
view of systems by the physician. Other patients present with a chief
complaint of fatigue. A third group of patients presents to the physi-

64 John Saultz



cian specifically with questions about CFS. Patients rarely report
acute fatigue to the physician when they have an understanding of
why the fatigue is present. For example, a patient who is experienc-
ing a common viral illness usually expects fatigue to be part of the
symptom complex and is less likely to be concerned enough to com-
plain about fatigue to the physician. Such patients would not present
to the family physician complaining of fatigue but would admit to
fatigue on a review of systems. Thus fatigue is a secondary symp-
tom to these patients.

Most studies that have addressed fatigue in family practice have
examined only those patients in whom fatigue was the chief or pri-
mary complaint. Such a complaint generally causes the physician to
consider a long differential diagnosis of diseases that may cause fa-
tigue as a primary symptom. In this clinical situation, the ability to
address a broad differential diagnosis in a cost-efficient manner is
essential. CFS has received substantial publicity in the lay press. For
this reason, a number of patients present to the family physician with
questions about this disorder. It is important for the family physician
to understand the diagnostic criteria of CFS and to be familiar with
the latest research in this area.

Diagnosis
Few patient problems illustrate the inadequacies of the biomedical
model of diagnosis more clearly than does fatigue. A diagnostic
model that examines the patient’s complaint and attempts to deter-
mine its cause and then apply a treatment regimen to that cause is
called an “epidemiologic model.” The traditional biomedical model
of diagnosis is largely an epidemiologic model. A contextual model
of diagnosis, instead of attempting to identify cause, attempts to iden-
tify associated symptoms and factors that make the patient’s com-
plaint easier to understand and manage.15 Contextual diagnosis can
include a biomedical approach to the patient but necessarily also in-
cludes family, community, and sociocultural considerations. What
follows is a contextual approach to diagnosis when a patient com-
plains of fatigue as a secondary concern or chief complaint, or has
concerns about CFS.

Fatigue as a Secondary Symptom
Many of the most common problems seen by family physicians are
problems associated with fatigue. Chronic medical conditions such
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as diabetes, commonly prescribed medications such as antihyperten-
sives, acute illnesses such as viral hepatitis, physiologic changes such
as pregnancy, and stressful life situations such as divorce may be as-
sociated with fatigue. In these situations, fatigue often is identified
as a secondary symptom and, from a diagnostic point of view, may
be relatively unimportant. From a contextual point of view, however,
the family physician is interested in the degree to which the patient’s
fatigue is interfering with job performance, family relationships,
physical activity, or sexual activity. The contextual approach requires
the physician to be as interested in the effects of symptoms as in their
cause. Thus when fatigue is a secondary symptom, its importance
may rest with its effect on the patient’s lifestyle and coping skills for
the underlying illness.

Fatigue as a Presenting Complaint
Few clinical situations more fully exercise the skills of a family physi-
cian than the patient who presents with a chief complaint of unex-
plained fatigue. Table 5.1 lists some of the medical and psychoso-
cial problems associated with a chief complaint of fatigue. Evaluation
of such a patient begins with a careful, comprehensive medical his-
tory, which includes a detailed psychosocial history including symp-
toms of depression, sleep disorders, anxiety disorders, substance
abuse, and the marital and sexual experience.

The most common causes of fatigue as a presenting complaint to
a family physician are depression, life stress, chronic medical ill-
nesses, and medication reactions. The history must also include in-
formation about the other symptoms of such illnesses as those listed
in Table 5.1.

The complete medical history is followed by a careful physical ex-
amination. Areas of particular importance on the physical examina-
tion are the thyroid gland, cardiovascular system, rectum, pelvis, and
mental status (for associated signs of depression or anxiety disorders).

Laboratory evaluation of the patient who presents with chronic fa-
tigue, though important to consider, is unlikely to be helpful in most
cases. Sugarman and Berg16 found that laboratory testing was help-
ful in securing a diagnosis in only nine of 118 fatigued patients in a
university family practice clinic. An appropriate laboratory evalua-
tion is directed by the history and physical examination. For most
patients, testing includes a complete blood count, a serum chemistry
profile, an erythrocyte sedimentation rate (as a screen for inflamma-
tory disorders), and thyroid-stimulating hormone level (as a screen
for hypothyroidism). Other laboratory tests, including a chest radio-
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graph, electrocardiogram, urinalysis, and tuberculin skin testing, may
be indicated, depending on the results of the history and physical 
examination.

Patients without a readily apparent explanation for their fatigue
should also be evaluated with a careful family assessment. Such an
assessment may include convening a family meeting, preparing a
family genogram, or using other family assessment instruments. An
assessment of the occupational history, living environment, and so-
cial and financial circumstances should also be included in the com-
plete evaluation of patients with fatigue.
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Table 5.1. Diagnoses Associated with Fatigue

Infectious diseases
Viral syndromes
Mononucleosis
Hepatitis
Pharyngitis
Endocarditis
Urinary tract infections
HIV infection
Tuberculosis

Toxins and drug effects
Medication side effects
Alcohol and drug abuse
Chronic poisoning

Endocrine and metabolic 
problems

Electrolyte disturbance
Hypothyroidism
Hypoglycemia
Diabetes
Hyperthyroidism
Starvation or dieting
Obesity
Adrenal insufficiency

Neoplastic conditions
Occult malignancy
Leukemia and lymphoma
Carcinoma of the colon

HIV � human immunodeficiency virus; COPD � chronic obstructive
pulmonary disease.

Vascular disorders
Atherosclerotic heart disease
Valvular heart disease
Congestive heart failure
Cardiomyopathy
Congenital heart disorders

Pulmonary conditions
Asthma/COPD
Allergic disorders
Restrictive lung diseases

Miscellaneous conditions
Anemia
Pregnancy
Systemic lupus erythematosus
Iron deficiency
Renal failure
Chronic liver disease
Multiple sclerosis
Sleep disorders including sleep apnea

Psychosocial problems
Depression
Anxiety disorders
Adjustment reaction
Situational life stress
Alcohol and drug abuse
Sexual dysfunction
Spouse abuse, child abuse, or other 

family violence
Occupational stress and professional 

burnout syndrome



Chronic Fatigue Syndrome
The CDC’s definition of CFS is outlined in Table 5.2.10 The purpose
of establishing these diagnostic criteria was to identify a subgroup of
fatigued patients to direct future research studies. Research projects
have since focused on learning more about patients who meet these
criteria. Because of obvious similarities to infectious mononucleosis,
a number of studies have searched for an association with viral in-
fections. Although these investigations continue, there is no good ev-
idence to link CFS and viral infections.17–20 Other research has ex-
amined the immune function of patients with CFS. Although
measurable immune abnormalities have been associated with CFS,
no consistent pattern has been delineated from study to study.17,19,20

Another area of ongoing research has been an attempt to associate
connective tissue and autoimmune diseases with CFS. Only a few
patients have abnormal autoantibodies, and no association with au-
toimmune diseases has been clearly established.21 More recent stud-
ies have examined the hypothesis that abnormalities of the central
nervous system or changes in the regulation of the hypothalamic-
pituitary-adrenal axis might explain chronic fatigue. At this time, ev-
idence of a clinically useful association is inconclusive.18,19,22,23 Fi-
nally, studies have examined the relationship between chronic fatigue
and psychiatric disorders. These studies suggest that depression alone
is insufficient to explain most cases of chronic or persistent fa-
tigue.19,22 Several recent studies have raised questions about the de-
gree of diagnostic overlap between chronic fatigue and other condi-
tions such as fibromyalgia and irritable bowel syndrome. Clinically
important fatigue is present in over 75% of patients with fibromyal-
gia and many patients with chronic fatigue have demonstrable trig-
ger points on musculoskeletal exam. Some authors suggest that the
family of functional somatic syndromes may in fact be different man-
ifestations of the same process.24–26 It now seems clear that patients
with CFS are not a homogeneous group and are not different from
other patients with chronic fatigue in most respects.

It is also clear that chronic fatigue is much more common than
CFS. Fewer than 5% of patients who present with chronic fatigue to
a family physician ultimately fulfill the diagnostic criteria for CFS.1,11

Patients who present to the family physician concerned about CFS
represent a complex challenge. Some patients are simply looking for
information, a need that can be met by discussing questions and pro-
viding educational resources. Many patients who are concerned about
CFS do not satisfy the criteria listed in Table 5.2 sufficiently to qual-
ify for this diagnosis. These patients require a contextual diagnostic
approach from the physician.
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Table 5.2. Case Definition: Chronic Fatigue Syndrome and
Idiopathic Chronic Fatigue

Prolonged fatigue is self-reported, persistent fatigue lasting 1 month
or longer. Chronic fatigue is self-reported persistent or relapsing
fatigue lasting 6 or more consecutive months.

A case of chronic fatigue syndrome is defined as chronic fatigue
that is not explained by medical conditions that adequately explain
the fatigue (see below) with the presence of the following:
1. clinically evaluated, unexplained, persistent or relapsing chronic

fatigue that is of new or definite onset, is not the result of ongoing
exertion, is not substantially relieved by rest, and results in
substantial reduction in previous levels of occupational,
educational, social, or personal activities; and

2. the concurrent occurrence of four or more of the following
symptoms, all of which must have persisted or recurred during 6
or more consecutive months and must not have predated the
fatigue:

self-reported impairment in short-term memory or concentration 
severe enough to cause substantial reduction in previous levels
of occupational, educational, social, or personal activities

sore throat
tender cervical or axillary lymph nodes
muscle pain
multijoint pain without joint swelling or redness
headaches of a new type, pattern, or severity
unrefreshing sleep
postexertional malaise lasting more than 24 hours

A case of idiopathic chronic fatigue is defined as clinically
evaluated, unexplained chronic fatigue that fails to meet the criteria
for chronic fatigue syndrome.

The following conditions exclude the patient from being classified as
unexplained chronic fatigue:

Any active medical condition that may explain chronic fatigue
including medication side effects

Any previously diagnosed medical condition whose resolution has
not been documented beyond a reasonable doubt and whose
continued activity may explain chronic fatigue

Any past or current diagnosis of a major depressive disorder with
psychotic or melancholic features, bipolar affective disorder,
schizophrenia of any subtype, delusional disorders of any
subtype, dementias of any subtype, or bulimia nervosa

Alcohol or substance abuse within 2 years before the onset of
chronic fatigue or at any time afterward

Severe obesity defined as a body mass index equal to or greater
than 45

(continued )



Evaluation of the chronic fatigue patient should begin with a com-
prehensive history and physical examination. Most patients have pre-
viously seen other physicians for this problem, and copies of previ-
ous medical records from these physicians should be obtained. At the
initial visit it is imperative that the physician discuss in detail the way
in which chronic fatigue has affected and changed the patient’s life.
A careful family assessment should be completed, including con-
vening the family whenever possible. Although chronic fatigue pa-
tients have a high prevalence of depression, anxiety disorders, som-
atization disorders, and family dysfunction, patients may not be
receptive to discussing psychosocial issues early in the process of
caring for this problem. Because biomedical evaluation is unlikely to
yield a definitive diagnosis, a complete biopsychosocial evaluation
beginning at the initial visit is crucial. Patients should be seen fre-
quently, and the laboratory evaluation should include those studies
described above for the patient with a chief complaint of chronic fa-
tigue. At the present time there is little justification for extensive im-
munologic or autoimmune diagnostic testing. Focused laboratory
tests should be ordered when indicated from the history and physi-
cal examination.

Management
In an epidemiologic model, management of the problem begins af-
ter the correct diagnosis has been determined. With a contextual ap-
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Table 5.2 (Continued).

The following conditions do not exclude the patient from being
classified as unexplained chronic fatigue:

Any condition defined primarily by symptoms that cannot be
confirmed by diagnostic laboratory tests, including fibromyalgia,
anxiety disorders, somatoform disorders, nonpsychotic or
nonmelancholic depression, neurasthenia, and multiple chemical
sensitivity disorder

Any condition under specific treatment sufficient to alleviate all
symptoms related to that condition and for which the adequacy
of treatment has been documented

Any condition, such as Lyme disease or syphilis, that was treated
with definitive therapy before development of symptomatic
sequelae

Any isolated and explained physical examination finding or
laboratory or imagining test abnormality that is insufficient to
strongly suggest the existence of an exclusionary condition



proach, management begins at the time of initial contact between the
patient and physician. Caring for patients with a primary complaint
of fatigue requires a contextual approach, which means that the physi-
cian’s diagnostic inquiry must include the broadest possible scope.
The physician begins at the initial visit to assist the patient in delin-
eating ways to cope with the symptoms more effectively. What fol-
lows are the basic principles of a systemic management plan for a
patient with a primary complaint of chronic fatigue.

1. The physician must be as interested and concerned about the ef-
fects of the patient’s fatigue as about its cause. Delineating the
effects of the symptom on the patient’s life is an important step
in understanding the symptom and managing the problem.

2. The physician should explain to the patient at the initial visit that
the most common causes of fatigue as a presenting complaint
are depression and psychosocial problems. The physician should
ascertain what this information means to the patient and whether
the patient thinks that psychosocial issues may play a role in the
fatigue.

3. The physician should discuss the other common causes of fa-
tigue with the patient at the initial visit and ask the patient to
think about these possibilities between the initial and first fol-
low-up visit. At the first follow-up visit the physician can then
inquire as to whether the patient has had an opportunity to con-
sider possible explanations for the fatigue and if there is new in-
sight into the problem.

4. The physician should continue to return to the discussion of fam-
ily, occupational, psychosexual, and substance abuse issues at
each of the follow-up visits. This can take place while a detailed
biomedical evaluation of the patient’s symptoms is progressing.
Even if fatigue is being caused by a physical disorder, there are
important effects on family and job.

5. The physician can consider convening the family to explore the
attitudes and ideas of other family members. This point is espe-
cially important if the patient has a spouse or significant other.

6. The physician should be able to discuss professional burnout, ca-
reer dissatisfaction, and other issues that are outside the usual
biomedical model of thinking about patient problems. It may be
helpful to provide patients with copies of articles about fatigue.
Some studies suggest that cognitive-behavioral therapy may be
beneficial for patients with chronic fatigue.27

7. If the physician believes that a psychosocial problem is of pri-
mary importance to the patient’s condition but the patient is un-
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willing to accept this explanation, the biomedical workup should
be paced slowly and scheduled across several follow-up visits.
This will allow the doctor–patient rapport to deepen and discus-
sions about psychosocial concerns to continue.

8. The physician should refer the patient to a consultant only for a
well-specified purpose. It is essential to communicate with con-
sultants in advance and to avoid using consultants who lack so-
phistication about psychosocial issues.

9. Prolonged rest is more likely to harm than help patients with
chronic fatigue. A gradual program of activity has resulted in
improved functional status in some studies.

10. Tricyclic or selective serotonin reuptake inhibitor antidepressants
may benefit some patients, particularly those with disturbed sleep
patterns. When used, these medications should be started in low
doses and their therapeutic effect should be carefully moni-
tored.28,29

Summary
Acute fatigue may be a presenting complaint for a large number of
important diseases. Fatigue has a large biomedical differential diag-
nosis and requires a broad contextual approach to optimize diagno-
sis and management. Although few presenting complaints are more
challenging, few patient problems more urgently require the broad
contextual diagnostic approach that can best be provided by the fam-
ily physician.
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6
Care of the Patient
with a Sleep Disorder
Thomas A. Johnson, Jr. 
and James J. Deckert

Sleep is a periodically recurring physiologic state of lessened re-
sponsiveness from which one can be readily awakened. The quality
and quantity of sleep vary with age. Newborns sleep an average of
16 hours each day in randomly fragmented fashion. As an individ-
ual matures, sleep usually coalesces into a single prolonged night-
time period, with an average length of 7 to 8 hours in adults. A few
individuals function well with as little as 4 hours per day, whereas
others require 10 hours or more.

Sleep architecture also evolves with age. Slow wave sleep (SWS),
the stage of deepest sleep, is maximal in young children and decreases
gradually through midlife.1 Older adults often take longer to fall
asleep, take daytime naps, and experience more frequent awakenings.
A wide variety of disorders can interfere with normal sleep patterns.

Insomnia
Insomnia can be clinically defined as any difficulty falling or stay-
ing asleep that results in impaired daytime functioning. Inadequate
sleep can result in fatigue, decreased concentration, and irritability.
Insomnia can be classified as acute or chronic.

Acute insomnia is difficulty sleeping that lasts 1 month or less.
The cause is generally some situational stress readily identified or



even anticipated by the patient. Examinations, funerals, vacations,
and illnesses are examples of stresses that frequently precipitate acute
insomnia. Patients often tolerate this brief disruption without bring-
ing it to the attention of their physician.

In contrast, chronic insomnia is a significant health problem, of-
ten frustrating to patients and their physicians. The etiology is often
multifactorial. Underlying causes cover a spectrum of behavioral,
psychiatric, and medical disorders (Table 6.1). It is essential that the
physician clarify, as much as possible, the cause of insomnia before
attempting treatment.
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Table 6.1. Causes of Insomnia

Drug-induced insomnia
Nonprescription: alcohol, decongestants, caffeine, nicotine (smoking)
Prescription: amphetamines, stimulating tricyclics, thyroid hormones, 

�-agonists, aminophyllines, beta-blockers, steroids, diuretics, 
sedatives (withdrawal), serotonin reuptake inhibitors, oral 
contraceptives

Psychiatric disease
Affective disorders: depression, bipolar disorder, dysthymic disorders
Anxiety disorders: generalized anxiety disorders, panic disorder, 

posttraumatic stress
Schizophrenia

Medical problems
Gastrointestinal: reflux esophagitis, peptic ulcer disease, inflammatory 

bowel disease
Cardiac: angina, paroxysmal nocturnal dyspnea
Genitourinary: pregnancy, urinary tract infection, benign prostatic 

hypertrophy, uremia
Respiratory: chronic obstructive pulmonary disease, asthma
Endocrine: hyperthyroidism, diabetes, Cushing syndrome, Addison 

syndrome, menopause
Skin: pruritus
Central nervous system: dementia, delirium, seizure disorder
Musculoskeletal: arthritis, fibromyalgia
Pain from any source

Primary sleep disorders
Poor sleep hygiene
Primary insomnia
Circadian rhythm disturbance
Sleep apnea
Periodic limb movements and restless legs syndrome



Evaluation
Patients often seek physician advice regarding insomnia. However,
more than half of patients with concerns about sleep fail to discuss
the problem with their doctor.2 Incorporating a brief sleep history
into the review of systems is helpful in detecting these individuals.
If the history is consistent with chronic insomnia, the following ar-
eas need to be explored.

Drugs
A review of the patient’s drug use is essential. Alcohol, often self-
prescribed to induce sleep, can produce abnormal sleep architecture
and early awakening. Caffeine has a long half-life (8–14 hours) and
can interfere with sleep onset long after consumption. Nicotine,
through smoking or administered as a drug, can produce enough
arousal to interfere with sleep initiation. A variety of over-the-counter
and prescription drugs can cause insomnia (Table 6.1). If discontin-
uation of the offending medication is not feasible, a change in the
timing of administration may be helpful.

Psychiatric Disorders
Psychiatric disorders, particularly depression and anxiety, are com-
mon causes of sleep disturbance. Screening questions for these dis-
orders can generally uncover the diagnosis. Referral to a psychiatrist
is sometimes appropriate if more severe psychiatric disorder, such as
schizophrenia, is suspected.

Medical Disorders
A variety of medical problems can cause insomnia (Table 6.1). Oc-
cult medical problems are a particularly common etiology of sleep
disruption in the elderly. A complete history, physical exam, and ap-
propriate laboratory testing should be conducted to rule out suspected
medical causes.

Primary Sleep Disorders
Poor sleep hygiene frequently contributes to insomnia, but it is sel-
dom the sole cause. The rules of good sleep hygiene are listed in
Table 6.2. Patients can initially be evaluated by history, but a more
accurate assessment is obtained by utilizing a sleep diary to record
details of the sleep pattern over a period of 1 to 2 weeks.

Circadian rhythm disturbance is also common. Patients whose
jobs require shift work or excessive plane travel are often unable to
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fall asleep on schedule. These individuals should be questioned re-
garding drug use, as they often aggravate their sleep disturbance by
excessive use of caffeine, nicotine, alcohol, and sedatives. Another
type of circadian rhythm disturbance is delayed sleep-phase syn-
drome. This syndrome consists of early night insomnia with chron-
ically late bedtimes and arising times. Delayed sleep-phase syn-
drome is particularly common in adolescents. In contrast, older
individuals often complain of early morning waking with a tendency
to fall asleep too early in the evening. This is designated advanced
sleep-phase syndrome. Jet lag, perhaps the most common circadian
rhythm disturbance.

Finally, primary insomnia is the diagnosis of exclusion and should
be reserved for patients in whom known secondary causes have been
ruled out or treated.

Treatment
The easiest, most effective treatment for insomnia is specific to an
identified cause. A change in drug use or treatment of an underlying
psychiatric/medical disorder often results in a dramatic improvement
in sleep pattern. Nonspecific treatment for primary insomnia is gen-
erally less effective.

Nonpharmacologic Measures
A number of nonpharmacologic interventions have been found help-
ful in treating insomnia. These interventions include sleep hygiene
education, cognitive therapy, sleep restriction, relaxation techniques,
and light therapy.
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Table 6.2. Rules of Good Sleep Hygiene

Maintain regular bedtime and time of arising.
Avoid naps.
Exercise regularly, but avoid exercise just prior to bedtime.
Control sleep environment to avoid temperature extremes and 

excessive noise.
Provide for a wind-down time of at least 30 minutes of non-stressful 

activities prior to bedtime.
Reserve the bedroom for sleep and sexual activity only, eliminating 

stimulating activities such as watching television, reading, paying 
bills, making phone calls.

Go to bed only when ready for sleep and leave if unable to sleep 
after 30 minutes.



Sleep Hygiene Education. Education regarding the rules of good
sleep hygiene (Table 6.2) is helpful for most patients with insomnia.
A sleep diary is valuable for identifying needed improvements and
monitoring progress. The physician can help the patient select
changes and can provide follow-up to encourage compliance.

Cognitive-Behavioral Therapy. Cognitive-behavioral therapy is a
training program designed to correct misconceptions about sleep that
may be adversely affecting a patient’s sleep pattern. In some indi-
viduals, for example, concerns about amount of sleep needed or ex-
aggerated fears about the effect of insomnia may generate excessive
anxiety. This anxiety, in turn, interferes with their ability to initiate
and maintain sleep. The goal of therapy is to diminish the anxiety
surrounding sleep by changing the patient’s understanding and atti-
tude about the problem.3

Sleep Restriction Therapy. Sleep restriction therapy is a technique
used to improve sleep efficiency. This approach is most useful for
patients who spend an excessive amount of sleepless time in bed. Pa-
tients are instructed to limit the amount of time they spend in bed to
the average amount of time they actually spend sleeping based on
their sleep diary. Initially this practice results in some degree of sleep
deprivation, but it helps to consolidate the sleep pattern. The patient
is then instructed to gradually increase time in bed while maintain-
ing sleep efficiency at more than 85% (i.e., more than 85% of time
in bed is spent sleeping).

Relaxation Techniques. A wide variety of relaxation techniques
may be useful for treating insomnia. Common approaches include
progressive muscle relaxation, abdominal breathing, meditation, self-
hypnosis, biofeedback, and imagery. All of these techniques are about
equally effective, so choice is based on the therapist’s experience and
patient preference. Relaxation works best in patients with primary in-
somnia and those with associated anxiety disorders. Referral to a be-
haviorist is generally required unless the physician is skilled in teach-
ing these techniques.

Light Therapy. Light therapy consists of exposing patients to bright
light to manipulate their biologic clock. Exposure during the evening
tends to cause a phase delay (i.e., delays sleep onset), whereas early
morning exposure causes a phase advance (i.e., promotes earlier sleep
onset). Light therapy is most useful for circadian rhythm disturbances.
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Pharmacologic Therapy
Prescription Drugs. Hypnotic drugs are clearly useful for the treat-
ment of transient insomnia. Prescribing a short-acting hypnotic can
minimize sleep disruption during a stressful period and improve day-
time functioning.

The role of hypnotics in chronic insomnia is more controversial.
Although hypnotics are widely used for these patients, most pub-
lished guidelines caution against using drugs in this setting. If a drug
is prescribed for chronic insomnia, it should be prescribed in the low-
est effective dose to minimize side effects. Recent studies suggest in-
termittent use of a short-acting hypnotic (i.e., 3 to 5 nights per week)
may be the safest, most efficacious approach.4,5

The most commonly used hypnotics are the benzodiazepines and
benzodiazepine receptor agonists (Table 6.3). The critical difference
among these drugs is their duration of action. Short-acting drugs such
as zolpidem (Ambien) produce minimal daytime sedation, but they
are more likely to result in early awakening. Conversely, long-
acting drugs such as flurazepam (Dalmane) reliably produce a full
night’s sleep at the cost of increased daytime drowsiness and poten-
tial accumulation effects.6

The newest hypnotic available in this class is zaleplon (Sonata).
This drug is a pyrazolopyrimidine that binds selectively to benzodi-
azepine receptors. Zaleplon (Sonata) has an extremely short half-life,
resulting in a duration of action of approximately 4 hours.6 This brief
duration of action allows PRN administration during the night, after
the patient has experienced difficulty falling asleep.

The choice of hypnotic depends on the patient’s specific needs. In-
dividuals who have difficulty initiating sleep would be good candi-
dates for a short-acting drug. Patients with symptoms of daytime anx-
iety or early awakening may do better with an intermediate- or
long-acting drug.
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Table 6.3. Selected Hypnotics

Duration Half-life Usual daily
Drug of action (hours) dosage (mg)

Zaleplon (Sonata) Ultra-short 1 5–10
Zolpidem (Ambien) Short 2.4 5–10
Triazolam (Halcion) Short 1.5–5.5 0.125–0.250
Estazolam (ProSom) Intermediate 10–24 1–2
Temazepam (Restoril) Intermediate 8–10 15–30
Flurazepam (Dalmane) Long 47–100 15–30
Quazepam (Doral) Long 39 7.5–15.0



A number of older prescription hypnotics such as barbiturates,
chloral hydrate, and meprobamate are still available. These drugs are
not recommended due to their relatively high toxicity and the in-
creased risk of dependence.6

Some patients are not good candidates for hypnotic drugs. These
drugs are relatively contraindicated in patients with known drug abuse
potential, including those with a history of alcohol dependence. Pa-
tients taking other central nervous system (CNS) depressants, such
as pain relievers or antidepressants, should be dosed carefully with
an awareness of possible drug potentiation. Hypnotics should be
avoided if sleep apnea is suspected. Pregnancy is a contraindication
owing to possible effects on the fetus. Individuals who must func-
tion well when awakened during the night (e.g., physicians, firemen)
should be warned of possible impairment. Finally, hypnotics must be
used with caution in the elderly. Older patients are more likely to ex-
hibit side effects, such as confusion, amnesia, and dizziness. They
are also at risk for secondary complications including hip fracture.7

Because of age-related prolongation of half-life, long-acting drugs
are more likely to accumulate to toxic levels and should seldom be
used in this age group.

Sedating antidepressants are often prescribed for insomnia. Tra-
zodone (Desyrel) in doses of 25 to 150 mg at bedtime is widely used.
However, in the nondepressed patient, there is little data to support
this approach. The clearest indications for treating insomnia with an-
tidepressants are in patients with underlying depression or in those
with a history of substance abuse.

Nonprescription Drugs. Two antihistamines are currently approved
and marketed as “sleep-aids”: diphenhydramine (Nytol) and doxy-
lamine (Unisom). These drugs are long acting and only modestly ef-
fective. They can produce daytime drowsiness, impair performance,
and have a high incidence of anticholinergic side effects such as dry
mouth and urinary retention.

Melatonin is an over-the-counter hormone preparation that has at-
tracted considerable public attention for its proposed hypnotic prop-
erties. Although secreted by the pineal gland during nighttime hours,
it is not clear that melatonin supplementation induces or maintains
sleep. There are few controlled studies, the therapeutic results are
mixed, and long-term safety has not been established. The most con-
vincing trials have demonstrated efficacy in blind patients and oth-
ers with circadian rhythm disturbances.8 Despite its possible benefits
and apparent short-term safety, melatonin probably should not be rec-
ommended to most patients until better studies are conducted.
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Herbal therapy is increasingly used by those seeking “natural” al-
ternatives. Valerian root, kava, chamomile, passionflower, lemon
balm, and lavender are among the herbal options marketed for in-
somnia. Of these, valerian root is the best studied and is mildly ef-
fective in bedtime doses of 200 to 900 mg. However, as with most
herbal products, the optimal dose is uncertain and purity/safety is a
major concern.

Narcolepsy
Narcolepsy is a relatively uncommon sleep disorder that typically
presents in adolescence or early adulthood. The illness is character-
ized by excessive daytime sleepiness with a tendency to fall asleep
uncontrollably even during stimulating activities. These irresistible
sleep episodes generally last 10 to 30 minutes and sometimes occur
suddenly, without warning. This sudden onset can put the patient at
risk while participating in dangerous activities such as working or
driving. The other major symptom of narcolepsy is cataplexy. Cata-
plexy occurs in about two thirds of patients with narcolepsy and con-
sists of a sudden loss of muscle tone precipitated by an emotion such
as laughter or surprise. When present, cataplexy is considered patho-
gnomonic for the disorder. Other associated symptoms can include
sleep paralysis and hypnagogic hallucinations.

Evaluation of patients suspected of having narcolepsy is complex
and generally requires referral to a sleep laboratory. This evaluation,
which should include a multiple sleep latency test (MSLT), can fre-
quently confirm the diagnosis. Confirmation is important, as treat-
ment includes potent CNS stimulants with addictive potential and
black-market value. Narcolepsy is sometimes feigned to obtain these
drugs.

Behavioral therapy consists chiefly of optimizing sleep hygiene
and scheduling daytime naps. Drug therapy focuses on administra-
tion of stimulants for control of daytime sleepiness. Stimulants typ-
ically used include methylphenidate (Ritalin), dextroamphetamine
(Dexedrine), and modafinil (Provigil).9 Cataplexy may respond to an-
tidepressants, including tricyclics and selective serotonin reuptake in-
hibitors (SSRIs).

Sleep Apnea
Sleep apnea consists of repeated episodes of complete (apnea) or par-
tial (hypopnea) pharyngeal obstructions during sleep. These physio-
logic events plus the symptom of daytime somnolence characterize
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the obstructive sleep apnea syndrome (OSAS). This important syn-
drome is common, dangerous, and underdiagnosed. Approximately
2% to 4% of middle-aged adults have OSAS.10 Sleep apnea is typi-
cally a disease of middle age and beyond. Also children can develop
sleep apnea, typically from adenotonsillar hypertrophy. Although
pregnant women often snore, overt OSAS is uncommon.

The recurrent arousals and associated episodes of transient hyper-
tension followed the next day by daytime somnolence of OSAS of-
ten results in significant increased risk of traffic accidents, poor job
and social performance, as well as cardiovascular and cerebrovascu-
lar disease. There is a 37% death rate over 8 years of diagnosis seen
in untreated OSAS.11

There is significant overlap between hypertension and sleep ap-
nea. Approximately 30% of middle-aged men with primary hyper-
tension have OSAS, and more than 40% of patients with OSAS have
daytime hypertension. Also, the treatment of OSAS frequently re-
duces daytime systemic blood pressure.12 It is, therefore, important
to inquire about sleep apnea symptoms in patients with hypertension.

Diagnosis
Apnea is defined as cessation of airflow for at least 10 seconds. This
is typically associated with what is called sleep fragmentation as mea-
sured by electroencephalographic (EEG) arousal during an overnight
polysomnogram and a 2% to 4% decline in oxygen saturation dur-
ing the apneic episode. An hypopnea is a reduction in airflow that
results in an arousal and/or oxygen desaturation.

An overnight polysomnographic study is the best way to diagnose
this syndrome. It should be performed for (1) patients who habitu-
ally snore and report daytime sleepiness and (2) those who habitu-
ally snore and have observed apnea (regardless of daytime symp-
toms). Snoring is generally the first symptom of sleep apnea. It is
produced by vibration of soft tissues within the upper airway. The
polysomnogram report will include a measure of the respiratory dis-
turbance index (RDI), which is the number of abnormal breathing
events per hour of sleep.

The characteristic nocturnal symptom pattern is loud snoring or
brief gasps that alternate with 20 to 30 seconds of silence. These ap-
nea events are noted by 75% of bed partners. Snoring intensity in-
creases with weight gain and sedative or heavy alcohol intake, all of
which lead to flaccidity of the pharyngeal tissues. Also, the pharyn-
geal trauma resulting from the repeated vibrations of untreated OSAS
causes further pharyngeal changes, resulting in worsening of the syn-
drome in that patient. Half of patients toss and turn at night. About
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a quarter have choking or dyspnea and also about a quarter have noc-
turia four to seven times a night.13

The daytime fatigue may be subtle or dangerous, such as falling
asleep while driving. It is important for the physician to look for sub-
tle symptoms of driving while tired, such as excessive need for cof-
fee. There are often reductions in dexterity, judgment, memory, and
concentration. Patients sometimes report irritability, anxiety, aggres-
siveness, depression, decreased libido, and erectile dysfunction.

Treatment
The goals of treatment are to establish normal nocturnal oxygenation
and ventilation, abolish snoring, and eliminate disruption of sleep due
to upper airway closure. Any decision to treat should be based on
daytime symptoms and cardiopulmonary function, rather than the
RDI. Patients need to avoid factors that increase the severity of up-
per airway obstruction (e.g., sleep deprivation, heavy alcohol use es-
pecially near bedtime, sedatives, and obesity).

Continuous Positive Airway Pressure
Most patients will also need nasally applied continuous positive air-
way pressure (CPAP). This is the “gold standard” of treatment of
OSAS. It provides a pneumatic splint for the collapsed pharyngeal
airway of sleep apnea. CPAP quickly corrects the anatomy of the air-
way, improves sleep efficiency, and reduces the cardiovascular risk
and daytime somnolence found in this syndrome.

Oral Appliances
Oral appliances can effectively treat snoring and mild to moderate
OSAS. There are many appliances that can change the three-
dimensional configuration of the airway. Patients often prefer them
instead of CPAP, but they are not uniformly effective.

Surgical Therapy
Surgical therapy is invasive and not uniformly effective. There are
several surgical options. Nasal reconstruction is the most commonly
used. Very rarely, even tracheostomy is needed for patients with mor-
bid obesity with severe hypoxemia. Tonsillectomy is typically cura-
tive for children with sleep apnea from adenotonsillar hypertrophy.

Restless Legs Syndrome
Patients with restless legs syndrome (RLS) have dysesthetic sensa-
tions at rest. These sensations are described as “pins and needles” or
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as “creepy, crawly” sensations. There is an almost irresistible urge
to move the legs trying to find relief. Symptoms are usually worse
later in the day and at bedtime. They sometimes awaken the patient
from sleep. The sleep disruption that sometimes occurs can cause
daytime somnolence.

RLS is a common disorder. Epidemiologic studies have indicated
that 2% to 15% of the population may experience RLS symptoms.14

Primary RLS is a central nervous system disorder with a high fa-
milial incidence. Secondary causes of RLS are also important. Iron
deficiency, even without anemia, as demonstrated by a low serum
ferritin level (�50 �g/L) can cause RLS. Up to 19% of women dur-
ing pregnancy develop RLS. It usually subsides within a few weeks
postpartum. Spinal cord and peripheral nerve lesions as well as ure-
mia and certain medications, including tricyclic antidepressants, as
well as selective serotonin reuptake antagonists, lithium, and dopa-
mine antagonists can also cause RLS.

Diagnosis
A sleep study is not usually indicated in the workup of RLS. Labo-
ratory tests include serum ferritin and serum chemistry tests to rule
out uremia, diabetes, and hypothyroidism.

Treatment
Nonpharmacologic treatment includes reduction in caffeine and al-
cohol intake and cessation of smoking. Drug treatment of RLS can
be challenging. L-dopa with carbidopa (Sinemet one-half to one
25/100 mg tablet before bedtime can be helpful. Sometimes a mid-
dle of the night dose is needed. Dopamine agonists such as pergolide
(Permax) and pramipexole (Mirapex) are also useful. Mirapex is bet-
ter tolerated and used in doses of 0.375 to 1.5 mg per night. This
class of drugs is highly effective, but the role of their long-term use
is unknown.15 They can cause severe nausea and more importantly,
sleepiness, which has been reported to be severe enough to cause au-
tomobile accidents.16 They need careful dosing to optimize symptom
control and minimize side effects. Opioids including codeine, hy-
drocodone, oxycodone, propoxyphene, and tramadol can be used in-
termittently or continuously. Tolerance and dependance can occur.
Benzodiazepines such as clonazepam and temazepam are helpful
when other medications are not tolerated. Anticonvulsants such as
carbamazepine and gabapentin are considered when dopamine ago-
nists have failed. They are most helpful with coexisting peripheral
neuropathy.17
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Augmentation is a worsening of RLS symptoms in the course of
therapy. Typically, symptoms can occur earlier in the day than be-
fore therapy began. It can occur at any time in the course of RLS
therapy. Augmentation has been reported with dopamine agonists and
may occur with other medications.17

Periodic Movements During Sleep
Almost all patients with RLS also have stereotyped repetitive move-
ments during sleep. These are called periodic leg movements during
sleep (PLMS). These movements consist of extensions of the big toe
and dorsiflexions of the ankle with occasional flexions of the knee
and hip. They last about 0.5 to 5.0 seconds, recur about every 20 sec-
onds, and cluster into episodes lasting minutes or hours.
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7
Care of the 
Alcoholic Patient
Gerald M. Cross, Kenneth A. Hirsch,
and John P. Allen

The abuse of alcohol is one of the major health problems in our so-
ciety. Individuals with alcohol problems are disproportionately rep-
resented in the primary care population. In that setting, 11% to 20%
of patients meet diagnostic criteria for alcohol dependence or abuse.1

The family physician’s role in the care of patients with alcohol prob-
lems may include screening, brief intervention, identification of af-
fected family members, pharmacotherapy, detoxification, treatment
of associated medical problems, and referral for consultation and 
rehabilitation.2

Background

Prevalence
Misuse of alcohol has a dramatic impact on many facets of life. The
economic burden to society of alcohol abuse exceeds that of either
illicit drugs or tobacco. The annual cost to U.S. society associated
with alcohol abuse has been estimated as $184.6 billion for 1998.
The major economic impact of alcohol abuse is on productivity losses
due to alcohol-related illness and premature death. Over $26 billion
of the total cost of alcohol abuse derives from treatment and pre-
vention.3 Annually, more than 100,000 deaths are believed to be 
alcohol-related.



Approximately 7.4% of Americans meet the diagnostic criteria for
alcohol abuse or alcoholism (Table 7.1).2 Their medical care costs
up to three times more than that of the general population.4 Fifty per-
cent of all alcohol is consumed by 10% of the drinking population.
More people drink heavily in the 21- to 34-year age group, and the
fewest people drink heavily in the over 65 age group.5

Specific Populations
Ethnicity
Employment status, ethnicity, age, and gender influence the severity
of alcohol abuse and treatment outcome. African-American men have
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Table 7.1. Definitions

Adult children of alcoholics (ACOA): This group has an increased
risk for alcohol problems and may have personality traits such as
perfectionistic attitude with low self-esteem.

Alcohol: Refers to ethanol.
Alcohol abuse: Diagnostic and Statistical Manual of Mental Disorders

(DSM) category for individuals who suffer adverse consequences of
drinking that are not sufficient to meet the definition for alcohol
dependence.

Alcohol dependence: A group of cognitive, behavioral, and
physiologic symptoms defined by the DSM. It encompasses
individuals who are unable to control their drinking despite the
adverse consequences of drinking.

Alcoholic: Used as the equivalent of the DSM diagnosis of alcohol
dependence.

Binge drinking: Five or more drinks at a single setting.
Blackout: Anterograde amnesia associated with drinking.
Co-dependent: Usually a nonalcoholic family member who suffers as

a result of the alcoholic’s behavior and who attempts to control
that behavior.

Cross-tolerance: Tolerance often carries over to other drugs of the
same class.

Enabler: A spouse, friend, coworker, physician, or other individual
who makes excuses for the alcoholic’s behavior so the alcoholic
does not have to face the consequences of his or her drinking.

Heavy drinking: Fourteen or more drinks per week.
Kindling: Phenomenon of progressively increased neuroexcitation

during repeated withdrawals.
One drink: Equivalent to 12 ounces regular beer, 5–6 ounces wine,

or 1.5 ounces “hard liquor.”
Tolerance: The individual requires larger amounts of alcohol to

produce the same effect. It is partially due to accelerated liver
metabolism of alcohol and cellular resistance to alcohol’s effects.



only a slightly higher incidence of drug and alcohol disorders than
do Caucasian men.6 Among these two groups employment status was
a better predictor of the severity of alcohol problems than was race.7

American-Hispanic teenagers drink more heavily than either their
African-American or Caucasian age peers, and Hispanic men suffer
more alcohol-related problems than either African-American or Cau-
casian men. Alcohol abuse is a particularly serious problem for Na-
tive Americans. Although drinking behavior varies widely from tribe
to tribe, most Native-American families are affected by alcoholism.
Accidents, liver disease, homicide, and suicide, all of which may be
alcohol related, rank among the top 10 causes of Native-American
mortality.6 Asian Americans have the lowest level of alcohol con-
sumption and the lowest frequency of alcohol-related problems of
any ethnic group in the United States. Within this group, drinking
seems to be more socially controlled. Genetic factors may also di-
minish the risk of alcohol problems in this group.

Age
Overall, the earlier the age when drinking begins, the greater the long-
term risk of alcohol abuse. Those who begin drinking during pre- and
early adolescence are more likely to develop an alcohol disorder.8

Many children and adolescents fall into this group. Among high
school seniors, 80% report that they have already used alcohol, and
33% report having been drunk in the past 30 days.3 Compared to
parental influence, peer group norms more strongly influence the ado-
lescent’s drinking behavior. An adolescent’s involvement with alco-
hol and tobacco serves as a predictor of subsequent experimentation
with other illicit drugs.9 Alcohol-associated violence and vehicular
accidents have become the leading cause of death for America’s
youth.9 Suicide victims often have a positive blood alcohol concen-
tration (BAC). Unlike older patients, adolescents usually present psy-
chosocial rather than physical signs of alcohol abuse. Elderly people
typically drink less alcohol than do young people. Reduced con-
sumption among older individuals may be due to health problems,
decreased income, or changes in metabolism and the distribution of
alcohol (higher BAC for equivalent amount of alcohol consumed).
The combined use of medications and alcohol is a particular risk for
elderly patients. Alcohol interacts with medications and can alter the
effects of medication, especially in this age group (Table 7.2).

Gender
Men and women have differences in the way they absorb and me-
tabolize alcohol. After consuming the same amount of alcohol,
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women reach a higher blood alcohol concentration, probably due to
their smaller amount of body water and due to a lower activity of the
enzyme alcohol dehydrogenase (ADH). These differences make
women more susceptible to alcohol-induced liver and heart damage.10

Women also experience a modest dose-response relationship between
breast cancer and alcohol consumption.3 Alcohol metabolism alters
the balance of reproductive hormones, decreasing testosterone levels
in men and increasing estradiol levels in women.

Throughout all age groups, men are two to five times more likely
to be “problem drinkers” than are women. Although women drink
less alcohol than men, they and their children are often the victims
of family members who abuse alcohol.6 Women who enter the labor
force tend to drink somewhat more alcohol than other women.11

Etiology
Several models have been proposed to explain alcoholism.12 Histor-
ically, the moral model has influenced Western culture. This model
views alcoholism as a character weakness and recommends willpower
as the solution for alcohol problems. Some proponents of this model
remain, and the United States Supreme Court once labeled alcoholism
“willful misconduct.” The learning model provides another view of
alcoholism, describing it as a maladaptive habit. The model contends
that new learning can reverse the habit. Although this model is gen-
erally consistent with a goal of complete abstinence, it raises the un-
fortunate belief that the alcohol-dependent patient can someday re-
sume drinking safely.

Today a modified or developmental disease model provides a
widely accepted explanation of alcoholism.13 Alcoholism is viewed
as a complex disorder influenced by environmental and genetic in-
fluences. The goal of treatment is complete abstinence. Although not
without criticism, the disease model has the advantage that it avoids
blame and supports treatment. As with other diseases, biopsychoso-
cial factors (ethnicity, age, gender, environment, genetics) and per-
sonal choices can affect the onset and outcome of alcoholism. Re-
lated to this is the concept of problematic alcohol use developing as
a consequence of depression, e.g., self-medication. To the extent that
this is valid for a given patient, treatment for depression as an inde-
pendent disease entity becomes crucial.

Evidence that a significant portion of our vulnerability to alco-
holism is genetic has greatly influenced the direction of alcohol re-
search and established a biologic basis of alcoholism.3 Twin and
adoption studies suggest a genetic predisposition to alcoholism and
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pattern of alcohol consumption. A study of Finnish twins14 revealed
that the quantity of alcohol consumed over a period of 6 years was
influenced more by heredity than by environmental factors. The ge-
netic predisposition to alcohol abuse may also be related to alcohol
sensitivity due to genetic variants in metabolism of acetaldehyde, as
is found in the Chinese Han people. A variant form of the enzyme
aldehyde dehydrogenase-2 (ALDH2) has a dominant inheritance pat-
tern and results in slower clearing of acetaldehyde.13 This sensitiv-
ity to alcohol results in rapid flushing, which may protect against
heavy or frequent use.15 Attention has focused on serotonin (5-
hydroxytryptamine, 5-HT) dysfunction as part of the biologic basis
of alcoholism. 5-HT modulates impulse control and mood. Substan-
tial evidence points to defects in 5-HT neurotransmission in alco-
holics, generally indicating that alcoholics have decreased 5-HT neu-
rotransmission.16 Predisposition toward alcoholism is clearly not
predestination for alcoholism, but a family history of alcoholism does
increase the vulnerability to developing it. As with atherosclerosis
and other diseases, individuals with a positive family history for al-
coholism can modify their behavior to decrease their risk of alcohol
dependence. Early tolerance may be a marker for a genetically re-
lated increased risk of alcoholism.17

Physiology
Alcohol is absorbed through the gastrointestinal tract, largely me-
tabolized in the liver, and goes on to affect every organ system. Al-
cohol absorption is increased when concentrated drinks are taken on
an empty stomach. Food (especially fat) in the stomach slows alco-
hol absorption by dilution and by delayed emptying into the small
intestine where absorption is faster. Alcohol passes through the liver
before it reaches the circulatory system. High concentrations of al-
cohol exceed the metabolic capacity of the liver, allowing more al-
cohol to reach the blood and brain. Typically, after one standard drink
(12 ounces of beer, 5 ounces of wine, or 1.5 ounces of 80-proof dis-
tilled spirit), the BAC will peak within 30 to 45 minutes.

Alcohol metabolism proceeds at a constant rate (zero-order kinet-
ics). Alcohol is first metabolized to acetaldehyde. The ADH enzyme
carries out most of this metabolic step, but there are genetic varia-
tions in its activity. With chronic exposure to alcohol, the microso-
mal ethanol-oxidizing system (MEOS), another metabolic pathway
for alcohol, may accelerate the rate of metabolism. Although indi-
viduals vary greatly in their ability to metabolize alcohol, an aver-
age man can metabolize about 10 mL of absolute alcohol (or one
drink) per hour.
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Acetaldehyde is subsequently metabolized to acetate owing to the
action of aldehyde dehydrogenase. Disulfiram (Antabuse) inhibits
several enzymes that metabolize acetalde-hyde. In the presence of 
alcohol, disulfiram causes acetaldehyde to accumulate, leading to
flushing, tachycardia, nausea, vomiting, and later a drop in blood
pressure. These signs and symptoms are referred to as the disulfiram-
ethanol reaction.

About 5% to 10% of alcohol is released unchanged in breath and
urine. Alcohol in alveolar air correlates directly with the arterial BAC,
whereas levels in urine correlate with the current level of intoxica-
tion only if the bladder is emptied and the subsequent urine is tested.

Alcohol interacts with both water and lipids, allowing it to pene-
trate and disorder cell membranes. There is no blood–brain barrier
to alcohol. Because of the brain’s vascularity, the concentration of
alcohol in the brain may in fact exceed the level in the venous pe-
ripheral blood until the alcohol equilibrates in total body water. Un-
til this balance is reached, the blood alcohol concentration may be
less than the cerebrospinal fluid (CSF) concentration.18 The placenta
is unable to protect the fetus from exposure to alcohol in the mother’s
blood. Similarly, breast milk conveys some of the alcohol in the
mother’s blood to the infant.

Clinical Presentation

Mental Status
In the emergency room, intoxicated patients often present with a his-
tory of recent drinking and demonstrate socially inappropriate be-
havior, impaired judgment, and altered consciousness. Hospitalized
patients who show mental status impairment combined with sympa-
thetic signs should be evaluated for withdrawal from alcohol, other
sedative-hypnotics, or both. These patients may have anterograde am-
nesia, referred to as a blackout. Head trauma should be ruled out by
both examination and by the patient’s own report. Serial mental sta-
tus examinations using a standardized format such as the Mini-
Mental Status Examination are needed until substantial cognitive
clearing is demonstrated. Alcoholics may present with frank delir-
ium (altered consciousness, impaired attention, sleep–wake cycle dis-
turbance, cognitive disorganization, dysperceptions), dementia (in-
tellectual decline and personality changes resulting in social
impairment), or both. Fluctuation in the patient’s level of function-
ing argues for delirium, which should be considered a medical emer-
gency until the etiology is clearly identified. To differentiate between
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delirium and a psychotic disorder, a generally valid guideline is that
the predominance of visual or tactile hallucinations suggests an or-
ganic etiology (e.g., delirium), whereas predominantly auditory hal-
lucinations are more suggestive of a psychotic disorder.

Many alcoholics appear anxious or depressed, conditions that of-
ten resolve after detoxification. Sometimes clinical depression coex-
ists with or underlies alcoholism. If depression does not diminish
within several weeks of drinking cessation, treatment with an anti-
depressant is recommended. Treatment of primary depression may
reduce the risk of a return to drinking because of continued depres-
sion, and if treatment is with a serotonergic agent, craving for alco-
hol (and other drugs) may be reduced, further promoting abstinence.

Brain
Chronic alcoholics lose both gray and white matter volumes. Neu-
ronal damage may result from increased levels of reactive oxygen
species and lipid peroxidation products, exceeding the capacity of the
body’s normal nucleotide excision repair of damaged DNA.19 Or-
ganic brain syndromes among alcohol-dependent patients can usu-
ally be categorized as Wernicke-Korsakoff syndrome or alcoholic
dementia. Wernicke’s disease includes a triad of signs: confusion,
ocular disturbances, and ataxia, caused by thiamine deficiency. Kor-
sakoff’s psychosis may be the chronic phase of Wernicke’s disease.
It includes impaired recent memory and the inability to learn new in-
formation. Confabulation, or making up details to fill in gaps in mem-
ory, has been associated with Korsakoff’s psychosis. Alcoholic de-
mentia includes total intellectual decline with dysphasia, apraxia, and
cerebral atrophy. This condition may be difficult to distinguish from
Alzheimer’s disease. The long-term effect of alcohol on the brain,
even after prolonged abstinence, is demonstrated by the extreme ra-
pidity with which tolerance is redeveloped if the patient returns to
drinking.

Neurotransmitter function constitutes an important area of alcohol
research. Broadly summarized, it appears that withdrawal phenom-
ena are mediated by dopaminergic pathways, pleasure from alcohol
and drugs (and other stimuli) by opioid pathways, and craving by
serotonergic pathways. This hypothesis has given rise to potential
treatment options (discussed under Management, below).

Liver
Alcohol is hepatotoxic even in the presence of adequate nutrition. A
single weekend of heavy drinking may be all that is necessary to pro-
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duce a fatty liver. This may represent a stress reaction, as the adren-
als contribute to the mobilization of fatty acids while the liver is oc-
cupied metabolizing alcohol. Continued drinking may produce alco-
holic hepatitis. Whereas the fatty liver is asymptomatic, alcoholic
hepatitis produces jaundice, fever, and loss of appetite. The size of
the liver may increase, and enzyme levels may be elevated. Liver bi-
opsy may reveal polymorphonuclear leukocytes and necrosis near 
the central vein. A typical, but nonspecific, feature of hepatocytes
damaged by alcohol is the Mallory body, a hyaline inclusion. These
effects on the liver may be due to the combination of a hepatic hy-
permetabolic state following alcohol exposure and inadequate oxy-
genation. Necrosis appears where the oxygen tension is lowest.
Whereas fatty liver and alcoholic hepatitis are reversible, cirrhosis is
not. It develops after continued necrosis and scar formation. The cir-
rhotic liver tends to be small and hard. Histologic findings of fatty
liver, alcoholic hepatitis, and cirrhosis can be found concurrently in
the same patient.20 Although the risk of cirrhosis is a function of the
amount of alcohol consumed, individual susceptibility also plays a
role, and only about 10% of heavy drinkers develop clinically ap-
parent cirrhosis.

The high prevalence of hepatitis C in the substance abusing pop-
ulation complicates the medical status of patients, their efforts at ab-
stinence, and their psychiatric status (the latter adversely impacted
by interferon treatment).

Pancreas
Acute pancreatitis seems to occur randomly among heavily drinking
men.21 The combination of heavy alcohol consumption, increased
amylase, upper abdominal pain, nausea, and vomiting suggest the di-
agnosis, but it can be confirmed only at laparotomy or autopsy. The
absence of an elevated amylase level does not rule out the diagno-
sis. Some alcoholics have an increased amylase level in the absence
of pancreatitis due to amylase from the salivary glands. Radiographic
findings may include a sentinel loop. Acute hemorrhagic pancreati-
tis can be fatal. Acute pancreatitis may be a separate entity or the
early stage of chronic alcoholic pancreatitis. Seventy-five percent of
cases of chronic pancreatitis in the United States are related to alco-
hol abuse.21 Deep epigastric pain radiating to the back following al-
cohol ingestion or a heavy meal is the characteristic presentation.
There may be few physical findings. Amylase levels may be normal.
Ultrasonography, computed tomography, and endoscopic retrograde
pancreatography are useful tests for confirming the diagnosis. Relief
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of pain and abstinence from alcohol are the foundation for the treat-
ment of chronic alcoholic pancreatitis. Abstinence may allow the pa-
tient to avoid more severe disease but does not necessarily normal-
ize pancreatic function.

Prenatal Effects
Alcohol consumption during the first trimester is associated with mul-
tiple fetal anomalies. Exposure during the second and third trimesters
is associated with growth retardation and neurobehavioral changes
such as sleep disturbances and decreased attentiveness. Moderate to
heavy drinking pregnant women experience a two- to fourfold in-
crease in the incidence of second trimester spontaneous abortions.
Fetal alcohol syndrome (FAS) describes a set of fetal abnormalities
associated with alcohol consumption during pregnancy. The preva-
lence of FAS in the United States ranges from 0.5 to 3.0 per 1000
live births, and higher in some populations.3 Criteria for FAS are pre-
natal or postnatal growth retardation (or both), central nervous sys-
tem (CNS) involvement, and specific craniofacial dysmorphic fea-
tures (microcephaly, hypoplastic maxilla, thinned upper lip, short
upturned nose, and short palpebral fissure). Facial features associated
with FAS tend to disappear during adulthood. Until recently, infants
of alcoholic mothers who partially meet the criteria were diagnosed
as having fetal alcohol effect (FAE). The Institute of Medicine of the
National Academy of Sciences has classified prenatal alcohol expo-
sure into five categories. Three categories represent children who
have all or some of the FAS facial features. The other two categories
do not have FAS facial features: alcohol-related neurodevelopmen-
tal disorder (ARND) and alcohol-related birth defects (ARBDs).
Magnetic resonance imaging (MRI) scans of children with FAS show
proportionally reduced basal ganglia, a smaller corpus callosum and
cerebellum. The peak BAC contributes more to the development of
FAS than does the amount consumed.6 The more severe morphologic
defects occur with more extreme levels of alcohol consumption.
There is substantial individual variation in susceptibility to alcohol’s
effect on the fetus. Not all women who drink heavily deliver FAS
infants, but no ethnic or racial group is invulnerable to the terato-
genic effect of alcohol.22 In light of the severity of the risk of FAS,
it is not yet possible to recommend that any level of alcohol con-
sumption is safe for a pregnant woman.

Cardiac Effects: Risk Versus Benefit
Advice to patients should include a discussion of the potential 
risks and benefits associated with alcohol consumption. Caucasian-
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American men who report drinking fewer than three drinks per day
were found to be less likely to die over a 12-year follow-up period
than men who reported complete abstinence. Meta-analysis found
that the lowest overall mortality for men was associated with an al-
cohol consumption of 10 g (less than one drink) per day for men and
less for women. At 20 g of alcohol per day (between one and two
drinks) women had an overall mortality significantly higher than ab-
stainers.3 The improved outcome is primarily associated with reduced
coronary artery disease. Some risks of alcohol consumption may oc-
cur at moderate levels of consumption, including hemorrhagic stroke,
vehicular accidents, harmful interactions with more than 100 med-
ications and alternative medications, a 50% increase in breast cancer
among women drinking three to nine drinks per week, and decreased
intelligence quotient (IQ) of children born to mothers reporting as
few as two drinks per day while pregnant. Heavy alcohol consump-
tion over a period of years is associated with heart failure secondary
to cardiomyopathy and susceptibility to a variety of other illnesses
including tuberculosis (TB) and human immunodeficiency virus
(HIV). Binge drinking has been associated with cardiac dysrhyth-
mias, especially atrial fibrillation.

Physicians should inform their patients about these known trade-
offs. Individuals who have a very low risk of heart disease are un-
likely to experience reduced mortality from moderate drinking. The
reverse appears to be true for those with a high risk of heart disease.
Individuals with a family history of alcoholism should be frankly dis-
couraged from drinking. The National Institute of Alcohol Abuse and
Alcoholism recommends that people 65 and older limit their alcohol
consumption to one drink per day.

Diagnosis
Alcoholics may be difficult to identify, and collateral information is
often critical for evaluating the patient’s history. Alcoholics often
minimize alcohol’s impact on their life, but collateral information
from family and friends typically reveals personal and marital prob-
lems related to drinking. During any routine medical examination all
adolescents and adults should be asked about alcohol use. No single
symptom or test can diagnose alcoholism, although the screening tests
described below23,24 are useful. Screening may itself be beneficial by
drawing the patient’s attention to problems related to drinking, and
it may promote self-monitoring and behavioral change.25 The diag-
nostic criteria in the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (DSM-IV)26 (Table 7.3). defines alcohol abuse
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as recurrent problems in one or more of the four areas of function-
ing; dependence is defined by the presence of at least three of seven
specific areas of dysfunction.

Screening
A variety of self-report instruments are available to screen for alco-
hol problems.27 Administration times generally range from less than
a minute to about 5 minutes. Perhaps the most common measure is
the CAGE, an acronym for the key word in each of four questions
related to drinking28:

1. Have you ever felt you should Cut down on your drinking?
2. Have people Annoyed you by criticizing your drinking?
3. Have you ever felt Guilty about your drinking?
4. Have you ever had a drink first thing in the morning to steady

your nerves or to get rid of a hangover (Eye-opener)?
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Table 7.3. Diagnosis of Alcohol Use Disorders

Alcohol abuse
For a diagnosis of alcohol abuse the patient must show one or more
of the following, related to alcohol, on a recurrent basis:

1. Failure to fulfill major role obligations
2. Use in physically hazardous situations
3. Legal problems
4. Continued use despite having persistent or recurrent social or

interpersonal problems related to alcohol use
Alcohol dependence
For a diagnosis of alcohol dependence at least three of these seven
criteria must be met:

1. Clinically significant tolerancea

2. Clinically significant withdrawal
3. Recurrent failure of intent
4. Recurrent failure of control
5. Preoccupation with alcohol
6. Predominance of alcohol-related activities
7. Continued alcohol use despite knowledge that the drinking

contributes to a psychological, physical, social, or other
problem

aIt is noteworthy that tolerance to some effects of alcohol (e.g., gait, co-
ordination) does not necessarily suggest tolerance to all effects. Certain
effects, especially impaired social judgment, may demonstrate little or
no tolerance.
Source: American Psychiatric Association,5 with permission.



Despite its popularity and brevity, the CAGE has certain limitations.
In particular, it focuses on emotional reactions to drinking and asks
about lifetime occurrence of symptoms rather than recent events.

The Michigan Alcoholism Screening Test (MAST)29 and variants
are also commonly used in primary care settings. This family of in-
struments has been criticized for focusing too heavily on late-stage
symptoms such as liver pathology and delirium tremens. Further-
more, as with the CAGE, the questions on the MAST do not spec-
ify when the symptoms occurred, thus causing individuals with ear-
lier, resolved problems to still score positively. Nevertheless, the
CAGE, the MAST, and similar scales have fairly high validity.

A newer measure, the Alcohol Use Disorders Identification Test
(AUDIT)30 merits particular attention from primary care physicians
(Table 7.4). Its advantages are brevity (approximately 2 minutes), fo-
cus on the preceding year, and item sampling from several domains
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Table 7.4. Alcohol Use Disorders Identification Test (AUDIT)
Questionnaire

1. How often do you have a drink containing alcohol?
(0) Never
(1) Monthly or less
(2) Two to four times a month
(3) Two or three times a week
(4) Four or more times a week

2. How many drinks containing alcohol do you have on a typical
day when you are drinking?
(0) 1 or 2
(1) 3 or 4
(2) 5 or 6
(3) 7 or 9
(4) 10 or more

3. How often do you have six or more drinks on one occasion?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily

4. How often during the last year have you found that you were not
able to stop drinking once you had started?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily

(continued )
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Table 7.4 (Continued).

5. How often during the last year have you failed to do what was
normally expected from you because of drinking?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily

6. How often during the last year have you needed a first drink in
the morning to get yourself going after a heavy drinking session?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily

7. How often during the last year have you had a feeling of guilt or
remorse after drinking?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily

8. How often during the last year have you been unable to
remember what happened the night before because you had
been drinking?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily

9. Have you or someone else been injured as a result of your
drinking?
(0) No
(2) Yes, but not in the last year
(4) Yes, during the last year

10. Has a relative, friend, doctor, or other health worker been
concerned about your drinking or suggested that you should cut
down?
(0) No
(2) Yes, but not in the last year
(4) Yes, during the last year

Numbers in parentheses are scoring weights. The usual cutoff for the
AUDIT to be scored as positive is 8 points.



(intake, level of dependence, and adverse consequences of drinking).
The AUDIT can be embedded in a general health risk appraisal sur-
vey dealing with other medical concerns such as smoking, diet, and
nutrition. In a recent review contrasting it with other self-report al-
cohol screening measures, the AUDIT tended to perform best. A cut-
off score of 6 points for females may be preferable to the more com-
mon research cutoff of 8.31

History
The history should include what the patient drinks, how much, how
often, when alcohol was last drunk, and if the patient has used any
other drugs or medications. Patients in denial minimize their drink-
ing history. It is therefore important to review the history with the
patient’s family members or friends. The focus should not be on
whether the individual has a problem with alcohol, but rather on the
consequences of drinking (e.g., legal, financial, medical, social dif-
ficulties). Asking if others believe the patient has a problem or that
drinking contributes to a social problem may be more effective than
direct questions about the patient’s drinking. It is important to in-
quire about previous withdrawal history, as successive withdrawals
tend to become more severe.

Laboratory Tests
Laboratory tests can be used for screening and to support the diag-
nosis. Such tests might include measuring the BAC, a urine drug
screen, bilirubin assay, prothrombin time, assays of liver-associated
enzymes, electrolytes, and a complete blood count. Elevation of the
bilirubin, liver-associated enzymes, and prothrombin time suggests
the presence of liver dysfunction. Increased mean corpuscular vol-
ume (MCV) and mean corpuscular hemoglobin (MCH) and a de-
creased red blood cell (RBC) count suggest that the patient has been
drinking heavily for weeks or months. MCV changes may persist for
months.

The half-life of �-glutamyltransferase (GGT) is approximately 26
days, and an elevated GGT level may be one of the most sensitive
laboratory screening tests for alcoholism. An elevated carbohydrate-
deficient transferrin (CDT) level is the most sensitive indicator of re-
lapse to drinking in a purportedly abstinent patient.23 Unlike the other
biochemical markers, a rise in CDT does not seem to reflect organ
damage, but rather recent heavy (five drinks or more per day) con-
sumption of alcohol. (CDT was recently approved by the Food and
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Drug Administration as an indicator of excessive drinking, the first
alcohol biomarker so approved.) An elevated aspartate transferase/
alanine transferase (AST/ALT) ratio (e.g., 2:1 or higher) has been in-
terpreted as evidence of liver disease secondary to drinking alcohol,
whereas a reversed ratio (e.g. 1:2) has been seen as evidence of he-
patitis due to other causes. This “rule” may not hold true for all pop-
ulations. The simultaneous use of CDT and GGT assays to screen
for excessive alcohol consumption seems reasonably sensitive (75%)
and specific (85%). Ultimately, the diagnosis of alcohol dependence
must meet the criteria established by the DSM-IV.26

Management

Intervention
The physician should give clear directions to the patient to reduce al-
cohol consumption, usually in the context of health, social, or fam-
ily problems.2 The goal is to present information about the illness in
a manner that can be understood and accepted by the alcoholic. A
more formal intervention may include gathering friends, family mem-
bers, and even the employer to firmly confront the alcoholic’s be-
havior. The goal of this type of intervention is to obtain the alco-
holic’s agreement to enter treatment that same day. To be successful,
this procedure often requires hours of preparation before the inter-
vention takes place. Some treatment programs assist the physician
and family in preparing the intervention. The intervention is a pow-
erful tool that often succeeds in getting the alcoholic patient into treat-
ment. Patients entering treatment as a result of intervention often do
as well as those who enter voluntarily.

Comprehensive Assessment
The American Society of Addiction Medicine (ASAM) has released
the second version of the patient placement criteria (PPC-II), a tool
to help the clinician utilize the data from a comprehensive assess-
ment to determine the appropriate level of care for a particular pa-
tient. Although alcoholism is a primary illness, it is often accompa-
nied by a variety of medical problems (Table 7.5).

Supportive Therapy During Withdrawal
Alcohol withdrawal produces adrenergic arousal. To compensate, the
patient’s room should be quiet and evenly lit to allow constant re-

104 Gerald M. Cross, Kenneth A. Hirsch, John P. Allen



7. Care of the Alcoholic Patient 105

Ta
bl

e 
7.

5.
Su

m
m

ar
y 

of
 A

lc
oh

ol
 E

ff
ec

ts

O
rg

an
A

cu
te

 e
ffe

ct
 (

up
 t

o 
m

on
th

s)
C

hr
on

ic
 e

ffe
ct

s 
(y

ea
rs

)

B
re

as
t

Po
rt

io
n 

of
 b

lo
od

 a
lc

oh
ol

 c
on

te
nt

 i
n 

?I
nc

re
as

ed
 r

is
k 

of
 b

re
as

t 
ca

nc
er

br
ea

st
 m

ilk
M

al
e 

br
ea

st
 e

nl
ar

ge
m

en
t

C
ar

di
ov

as
cu

la
r 

sy
st

em
M

od
er

at
e 

bl
oo

d 
pr

es
su

re
 i

nc
re

as
e

H
yp

er
te

ns
io

n
“H

ol
id

ay
 h

ea
rt

” 
sy

nd
ro

m
ea

C
en

tr
al

 n
er

vo
us

 s
ys

te
m

 
Im

pa
ir

ed
 m

ot
or

 c
oo

rd
in

at
io

n
D

ep
re

ss
io

n
(C

N
S)

Sl
ee

p 
ap

ne
a

D
em

en
tia

Pe
ri

ph
er

al
 n

eu
ro

pa
th

y
W

id
en

in
g 

of
 f

ro
nt

al
 c

or
tic

al
 s

ul
ci

D
is

ta
l 

sy
m

m
et

ri
c 

po
ly

ne
ur

op
at

hy
H

em
or

rh
ag

ic
 s

tr
ok

e
En

do
cr

in
e 

sy
st

em
In

cr
ea

se
d 

pl
as

m
a 

co
rt

ic
os

te
ro

id
s

Lo
w

 t
es

to
st

er
on

e
In

cr
ea

se
d 

pl
as

m
a 

ca
te

ch
ol

am
in

es
Te

st
ic

ul
ar

 a
tr

op
hy

A
m

en
or

rh
ea

, 
an

ov
ul

at
io

n
Fe

ta
l 

de
ve

lo
pm

en
t

Fe
ta

l 
al

co
ho

l 
sy

nd
ro

m
e

G
as

tr
oi

nt
es

tin
al

 s
ys

te
m

D
el

ay
ed

 g
as

tr
ic

 e
m

pt
yi

ng
Es

op
ha

ge
al

 c
ar

ci
no

m
a

G
as

tr
oe

so
ph

ag
ea

l 
re

flu
x

C
hr

on
ic

 a
tr

op
hi

c 
ga

st
ri

tis
In

ju
re

s 
th

e 
ga

st
ri

c 
m

uc
os

a
?G

as
tr

ic
 c

ar
ci

no
m

ab
Lo

ss
 o

f 
en

zy
m

es
 (

di
sa

cc
ha

ri
da

se
s)

Es
op

ha
ge

al
 i

nf
la

m
m

at
io

n
W

or
se

n 
pr

ee
xi

st
in

g 
pe

pt
ic

 u
lc

er
s

H
em

at
op

oi
et

ic
 s

ys
te

m
M

eg
al

ob
la

st
ic

 a
ne

m
ia

D
ec

re
as

ed
 p

la
te

le
t 

fu
nc

tio
n

(c
on

tin
ue

d
)



106 Gerald M. Cross, Kenneth A. Hirsch, John P. Allen

Ta
bl

e 
7.

5 
(C

on
tin

ue
d)

.

O
rg

an
A

cu
te

 e
ffe

ct
 (

up
 t

o 
m

on
th

s)
C

hr
on

ic
 e

ffe
ct

s 
(y

ea
rs

)

Im
m

un
e 

sy
st

em
In

cr
ea

se
d 

ri
sk

 o
f 

in
fe

ct
io

ns
D

ec
re

as
ed

 p
ro

du
ct

io
n 

of
po

ly
m

or
ph

on
uc

le
ar

 l
eu

ko
cy

te
s

D
ec

re
as

ed
 c

el
l-

m
ed

ia
te

d 
im

m
un

ity
D

ec
re

as
ed

 T
 l

ym
ph

oc
yt

es
Im

pa
ir

ed
 p

ha
go

cy
to

si
s

Li
ve

r
Fa

t 
de

po
si

tio
n

C
ir

rh
os

is
Li

ve
r 

en
la

rg
em

en
t

H
ep

at
oc

el
lu

la
r 

ca
rc

in
om

ac
A

lc
oh

ol
ic

 h
ep

at
iti

s
M

us
cu

la
r 

sy
st

em
In

cr
ea

se
d 

ch
an

ce
 o

f 
m

us
cl

e 
in

ju
ry

C
hr

on
ic

 a
lc

oh
ol

ic
 m

yo
pa

th
y

Su
dd

en
 m

us
cl

e 
ne

cr
os

is
N

ut
ri

tio
na

l 
sy

st
em

In
te

rf
er

es
 w

ith
 v

ita
m

in
 m

et
ab

ol
is

m
Fo

la
te

 d
ef

ic
ie

nc
y

In
hi

bi
ts

 g
lu

co
ne

og
en

es
is

Th
ia

m
in

e 
de

fic
ie

nc
y

In
di

re
ct

 l
os

s 
of

 c
al

ci
um

 a
nd

 p
ot

as
si

um
A

lc
oh

ol
ic

 k
et

oa
ci

do
si

s
Lo

ss
 o

f 
m

ag
ne

si
um

, 
zi

nc
, 

an
d 

ph
os

ph
or

us
D

ec
re

as
ed

 s
er

um
 c

al
ci

um
Th

ia
m

in
e 

de
fic

ie
nc

y
W

er
ni

ck
e-

K
or

sa
ko

ff 
sy

nd
ro

m
e

O
th

er
 m

al
ig

na
nc

ie
s

Sq
ua

m
ou

s 
ce

ll 
ca

rc
in

om
a 

of
 t

he
 h

ea
d 

an
d 

ne
ck

Pa
nc

re
as

A
cu

te
 p

an
cr

ea
tit

is
C

hr
on

ic
 p

an
cr

ea
tit

is
Ps

eu
do

cy
st

 f
or

m
at

io
n

Pu
lm

on
ar

y 
sy

st
em

In
cr

ea
se

d 
co

ug
h 

an
d 

sp
ut

um
 p

ro
du

ct
io

n
Pn

eu
m

on
ia

a H
ol

id
ay

 h
ea

rt
 s

yn
dr

om
e 

re
fe

rs
 t

o 
at

ri
al

 o
r 

ve
nt

ri
cu

la
r 

dy
sr

hy
th

m
ia

s 
fo

llo
w

in
g 

da
ys

 o
f 

he
av

y 
dr

in
ki

ng
.

b
Sm

ok
in

g 
m

ay
 a

ls
o 

co
nt

ri
bu

te
 t

o 
th

e 
de

ve
lo

pm
en

t 
of

 g
as

tr
oi

nt
es

tin
al

 c
ar

ci
no

m
a.

c M
ay

 b
e 

se
co

nd
ar

y 
to

 h
ep

at
iti

s 
B

 v
ir

us
.



orientation to surroundings. Dimming the room lights at night mim-
ics diurnal variation and supports orientation. Staff members should
present a pleasant, nonthreatening attitude. Restraints are rarely nec-
essary with proper sedation. Patients may be allowed to eat and drink
when they feel ready. Intravenous fluids are usually not necessary
for uncomplicated alcohol withdrawal. The medical staff can pro-
mote long-term recovery by directing the patient to a rehabilitation
program immediately following detoxification. Indeed, some aspects
of rehabilitation can be started on the detoxification unit by provid-
ing books and tapes, an introduction to an Alcoholics Anonymous
(AA) sponsor, and attendance at an AA meeting as soon as the pa-
tient is physically able.

Detoxification
Monitored detoxification safely transports the patient through with-
drawal. Rehabilitation is the goal; detoxification is a step toward that
goal. Detoxification may be done on an inpatient or outpatient basis
depending on the clinical presentation and history of the patient. In
the context of managed care pressures, outpatient or ambulatory
detoxification is becoming more commonplace and appears to work
well for many patients.32 Once detoxified, an alcoholic may still not
function well cognitively for days, weeks, or months.

Withdrawal Syndrome
Alcohol withdrawal consists of signs and symptoms ranging from
hangover to delirium tremens. The severity depends on the patient’s
age, physical condition, prior withdrawals, and amount of alcohol
consumed. Withdrawal begins as the blood alcohol level falls and in-
cludes anxiety, restlessness, insomnia, and nausea. About 24 hours
after the last drink (sometimes days longer) the patient may have in-
creased blood pressure and pulse, a low-grade fever, and tremors that
increase with the withdrawal severity. Hand tremors may be the most
reliable early sign of alcohol withdrawal unless the tremors are re-
duced by beta-blockers or other medication. Patients in withdrawal
may also have tachycardia and dry mouth, which may be misinter-
preted as volume depletion. During withdrawal, total body water is
more likely to be normal, and plasma volume is likely to be in-
creased.33 Transient hallucinations may occur that involve any sense,
but visual hallucinations are more common. Typically, 2 days after
the last drink (but occasionally up to 10 days after the last drink) one
or more grand mal seizures occur. Seizures occur in about 5% of un-
treated withdrawal patients; 30% to 40% of patients with seizures
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proceed to delirium tremens, typically during the third to fifth day of
withdrawal, if adequate treatment is not provided. Delirium tremens
is characterized by severe autonomic hyperactivity (e.g., tachycardia,
hypertension, fever, diaphoresis, tremor), electrolyte disturbances,
hyperreflexia, confusion, disorientation, and clouding of conscious-
ness. Dysperceptions, especially visual and tactile hallucinations, are
common, usually without the insight that accompanies hallucinations
of milder withdrawal. Delusions are likewise common. Psychomotor
activity may fluctuate widely during the course of the delirium, and
the patient frequently demonstrates affective lability. Delirium
tremens typically persist for 3 to 5 days. Medical management is di-
rected at patient safety, as pharmacologic intervention has not been
demonstrated to shorten the duration of the delirium. The physician
should be aware that in a debilitated or elderly patient a delirium of
any etiology may persist for weeks beyond resolution of the cause
of the delirium. Delirium tremens may be fatal, especially in debili-
tated or elderly patients.

Adolescents often do not develop the classic signs of physical with-
drawal seen in adults. They do exhibit the usual behavioral and emo-
tional aspects of dependence. Elderly patients usually have more se-
vere withdrawal than young patients. The rehabilitation progress of
elderly patients may be delayed owing to the slower metabolism of
medications used to control their alcohol withdrawal.

Pharmacotherapy
The physician should assess the patient’s risk of withdrawal before
treatment begins. The Clinical Institute Withdrawal Assessment
(CIWA)-Ar scale may be used as an adjunct to assess the patient’s
risk for severe withdrawal.34 A decision to allow the patient to go
through withdrawal without the benefit of medication should be car-
ried out only with informed consent.

Oral multivitamin supplementation, including thiamine, folic acid,
and pyridoxine, should be given when the patient can tolerate oral
fluids. If intravenous fluids containing dextrose are needed, 100 mg
thiamine should be added to each liter of intravenous fluid adminis-
tered to the patient. A normal magnesium level does not necessarily
mean that magnesium supplementation is unnecessary. Serum mag-
nesium levels do not correlate with CSF magnesium levels. Adequate
levels of magnesium help prevent cardiac dysrhythmia and seizures.
If the clinical history and examination suggest that the patient is at
risk for serious withdrawal or is nutritionally compromised, MgSO4

2 g IM (deep) up to every 8 hours for 2 to 3 days may be administered.
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The pharmacologic basis for detoxification traditionally has been
the use of cross-tolerant medication to control alcohol withdrawal.
Usually the agent chosen is a benzodiazepine or a barbiturate with a
longer biologic half-life than alcohol. Residual symptoms are treated
with adjunctive medications (e.g., antiemetic for nausea). Pharma-
cotherapy is justified to prevent or treat signs and symptoms of with-
drawal and possibly to curb alcoholic dementia and kindling.35 The
“kindling” hypothesis suggests that repeated subthreshold (for
seizures) stimulation of the CNS during withdrawal increases the risk
of subsequent withdrawal seizures. All protocols for the treatment of
withdrawal should be modified according to patient needs. Individ-
uals with physical dependence on more than one drug should first be
withdrawn from the drug that produces the most dangerous with-
drawal. In practice, it may mean withdrawing the patient from 
sedative-hypnotics (e.g., alcohol) first while medically delaying with-
drawal from opiates.

An appropriate benzodiazepine for the treatment of alcohol with-
drawal can be selected based on the patient’s age and hepatic func-
tion. Diazepam is preferred if the patient is under 55 years of age
and has a well-functioning liver. Oxazepam is appropriate for older
patients and those with liver dysfunction. Diazepam is administered
10 to 20 mg po every hour until the patient’s symptoms are relieved
and the patient is sedated. Further doses may be unnecessary. Total
dosage should not exceed 60 mg without further evaluation by the
physician, but doses in excess of 120 mg within 24 hours are not un-
common in the heavy drinker. Patients who are tolerant of alcohol
are similarly tolerant of other sedative-hypnotics. Intramuscular
chlordiazepoxide is less desirable because of erratic uptake, pro-
longed metabolism, and delayed onset. Patients requiring high-dose
withdrawal pharmacotherapy should be in a monitored bed.

Oxazepam (15–30 mg) may also be given orally every hour until
the patient’s symptoms are relieved or the patient becomes drowsy.
Unlike the diazepam regimen, the cumulative dose of oxazepam nec-
essary to initially relieve the patient’s symptoms is repeated every 6
to 8 hours for the remainder of the first day of treatment. The dose
is then reduced by 25% on each subsequent day. Most patients com-
plete the regimen by the fifth day.

Phenobarbital remains a reliable, effective medication for the treat-
ment of alcohol withdrawal, for mixed sedative-hypnotic withdrawal,
and for seizure prophylaxis when used by experienced clinicians as
part of an established protocol. It is easily absorbed. Phenobarbital’s
effectiveness has been reported to be superior to that of diazepam for
delirium tremens.36 Nervousness or nausea may be treated with
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promethazine (Phenergan) or hydroxyzine (Atarax, Vistaril). Until
recently there was scant literature supporting the use of anticonvul-
sants in withdrawal treatment, except in the case of an independent
seizure disorder. Research supports the clinical efficacy of some
agents.37 For delirious, hallucinating, and combative patients,
haloperidol is the agent of choice, in combination with the above
withdrawal agents. Haloperidol is safe in oral, intramuscular, and in-
travenous doses of 70 to 80 mg/day for monitored patients; higher
doses are not uncommon. Usually, a dose of just 5 mg orally or in-
tramuscularly two to four times a day is sufficient. The potential of
haloperidol to lower seizure threshold is controlled by concomitant
administration of an anticonvulsant.

Complications
Seizures are one of the most common complications of alcohol with-
drawal. If a seizure occurs, diazepam 5 to 10 mg IV is given until
the seizures are controlled or the patient is drowsy but responsive.
Causes other than withdrawal should be determined if seizures are
associated with head trauma, are not preceded by tremulousness, are
focal in nature, or a residual neurologic defect is present.

The combination of liver dysfunction and poor vitamin K absorp-
tion can contribute to systemic bleeding. In these circumstances, mi-
nor head trauma can lead to a subdural hematoma. This diagnosis
should be considered if the patient does not recover as expected.37

The differential diagnosis for seizures also includes infection and
metabolic disturbances.

Keeping the patient in the program during withdrawal is one of
the most difficult challenges facing the clinician. Alcoholic patients
often have a strong but unrecognized compulsion to leave treatment
and return to drinking. Patients who receive adequate medication for
withdrawal are less likely to leave “against medical advice.” From
the first day of treatment, the detoxification unit staff should repeat-
edly educate the patient that rehabilitation is the treatment goal, not
just detoxification. Patients whose urge to leave treatment persists
can often be encouraged by concerned family members to persevere.

Rehabilitation
Treatment approaches involving the family tend to be more effective
than individual-focused treatment for alcoholics. The family can be
used to motivate the patient to enter and stay in treatment. The fam-
ily can set a common goal, participate in education, and reduce emo-
tional distress. Rehabilitation can be accomplished on an inpatient or
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outpatient basis or in a partial hospitalization program. Inpatient re-
habilitation is preferred for patients who require nursing care or con-
tinuous observation, and for those who need an opportunity to
progress in an environment that is free of violence and drugs. The
severity of alcohol dependence and the absence of an adequate so-
cial support system may also justify inpatient treatment. Patients with-
out convenient and reliable transportation may have a better chance
of success in an inpatient program. Patients should be individually
assessed and given the appropriate level of treatment from the start.
The ASAM PPC-II23 is currently being validated, and it may be used
to guide the family physician to select the most appropriate level of
treatment for a specific patient. The “first fail” philosophy, which re-
quires patients to fail the least intensive treatment program before
they can receive more intensive treatment, may not be cost-effective
and is not consistent with quality medical care.

Physical evaluation, psychological assessment, and education of
the patient and the patient’s family are the foundation of rehabilita-
tion programs. Typically, it is accomplished with group and individ-
ual therapy, classes, a family program, and a relapse prevention pro-
gram. Many programs ascribe to the 12 steps of Alcoholics
Anonymous as the philosophic basis of their programs. The long-
term success of patients treated in such programs varies,38 but when
there is employer and family support the results can be outstanding.39

Continuing Care
An aftercare plan specific to the patient’s needs should be created.
The family physician should be familiar with this and encourage com-
pliance with the plan. Physicians should generally avoid giving af-
tercare patients mood-altering medications, as these drugs may in-
crease the chance of relapse. As previously indicated, antidepressants
and the opioid antagonists may constitute an exception to this gen-
eral recommendation. Alcoholism is sometimes associated with a
wide range of psychiatric disorders; most notable are mood or af-
fective disorders, anxiety disorders (especially posttraumatic stress
disorder), mania, and schizophrenia. When coexisting with another
psychiatric disorder, both that disorder and the alcoholism may be
exacerbated; both must be treated. Potentially addictive medications
should be avoided when treating coexisting psychiatric disorders in
alcoholic patients, but rapidly acting benzodiazepines should be
specifically avoided. In the event that hospitalization is needed for a
condition requiring pain medication or anesthesia, the patient is given
medications as necessary, but mood-altering medications are discon-
tinued while the patient is still in the hospital.
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Current evidence indicates that serotonin reuptake inhibitors can
reduce drinking by heavy drinkers whether or not they are depressed,
but the magnitude of the decrease is not dramatic. Placebo-controlled
trials showed that naltrexone (ReVia) 50 mg/day could benefit alco-
holics in terms of relapse prevention. Naltrexone reduced the num-
ber of drinking days and craving for alcohol. Compared to the sero-
tonergic drugs, the opioid antagonists seem to produce more
consistent reductions in alcohol consumption.16 Some aftercare plans
include disulfiram in an effort to prevent relapse. If disulfiram is pre-
scribed, specific procedures to ensure compliance are needed. The
family physician should educate the patient about food, medications,
and cosmetics that contain alcohol and might produce a disulfiram-
alcohol reaction. Relapses do occur, and the physician should use
such occasions to refocus the continuing care plan for the patient and
family.

Prevention
Physicians can play a major role in the prevention and treatment of
alcohol-related problems. Training for this role should begin in med-
ical school. Interested faculty members should be offered fellowship
training in the study of addiction. Curricula and tests ought to include
alcohol-related topics. Medical students and residents should play an
integral role on the team that cares for patients in addiction treatment
centers. This kind of physician training can support community ini-
tiatives for education and social policy changes to prevent alcohol
abuse.

Of all the proposed methods to prevent alcohol abuse, education
is the least controversial. The most effective educational efforts prob-
ably occur during or before adolescence. After that, peer influence
becomes more important than parental influence. The physician can
support parental norms by teaching adolescents to be comfortable
standing up for what they believe. Counseling that delays the onset
of drinking until age 15 or later may reduce alcohol related prob-
lems.8 Such “anticipatory guidance” teaches adolescents respect for
their own beliefs. The physician can also identify adolescent patients
at particularly high risk for alcoholism due to their family back-
grounds, peer associations, difficulties in school, or problems with
impulse control. These adolescents need specific education concern-
ing the risks of drinking alcohol during pregnancy or while driving.

Social policy changes can support education in preventing alcohol
abuse. Several decades ago the price of a beer was a quarter while
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the price of a soft drink was a nickel. This 5:1 ratio of alcoholic bev-
erage cost to soft drink cost has been lost. The main reason for the
change is that taxation on alcoholic beverages has not kept pace with
inflation. Today there is near parity in price for these beverages. So-
cial policies that restrict the consumption of alcohol-containing bev-
erages seem to reduce per-capita consumption of alcohol.40

Family and Community Issues+
Alcohol-related motor vehicle accidents cause more than 20,000
deaths each year. This toll disproportionately affects young Ameri-
cans. Nearly half of the violent deaths (accidents, suicide, homicide)
among males under age 34 are alcohol-related.6

Risks of an automobile accident increase sharply as the BAC rises.
Heightened risk begins near 0.04% BAC, and the risk of an accident
is doubled at 0.06% BAC. A driver with a BAC of 0.08%, a com-
mon legal limit, is six times as likely to have an accident than a sober
driver.18 Raising the drinking age from 18 to 21 years results in de-
creased alcohol use among high school seniors and an overall de-
crease in alcohol-related traffic accidents.41 Raising the legal drink-
ing age has been associated with decreased death rates from
automobile accidents, unintentional injuries, and suicide among ado-
lescents and young adults.42 The single most important deterrent that
enhances traffic safety is license suspension.43 For those convicted
of a driving under the influence (DUI) offense, an education program
successfully completed may be beneficial; however, the repeat of-
fender also benefits from treatment, including involvement with AA.44

Ethical Issues and Physician Responsibilities
Households in which chemicals are abused are at substantially greater
risk for both physical and sexual abuse. Neither the victim nor the
perpetrator of abuse is likely to speak freely. The victim may expe-
rience fear of more severe abuse or even death, abandonment by the
abuser, or the shame of being discovered to be a victim. The abuser
is fearful of being caught and punished; losing family, job, and free-
dom; and being publicly humiliated. Honest disclosure by the patient
and honest reporting by the physician are also limited by a frequently
overlooked factor: in the managed care environment, it is not unusual
that payment for services may be denied if the injury has resulted
from intoxication. The likelihood of honest disclosure is increased if
the physician offers support, hope, and understanding.
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There are legal guidelines that govern the physician’s actions in
the event of threatened suicide or assault, but danger to others may
also take the form of an intoxicated patient planning to drive home
from the emergency room. Ordinarily, intoxicated patients cannot be
legally restrained unless they can be committed under state law, ex-
cept by police. If a patient is thought to be impaired, it becomes the
provider’s duty to persuade the patient not to drive, to use a taxi, to
call a friend, and as a last resort to contact the police and inform them
of the situation. Public safety may take precedence over the patient’s
right to confidentiality, and failure to notify appropriate authorities
of a threat to public safety exposes the physician to liability. This
caution may apply especially for employees of the U.S. Department
of Transportation. Legal counsel is recommended before notification,
as this area is in flux.

Ethical guidelines for physicians and other health care profession-
als clearly stipulate the responsibility to report an impaired health
care provider. The treatment success rate for impaired physicians is
among the highest of any patient group. Utilizing intervention ser-
vices through the licensure board or impaired provider programs al-
lows the impaired provider to maintain professional status, employ-
ment, and self-respect by receiving treatment. It also protects the
public.

References
1. Bradley K. The primary care practitioner’s role in the prevention and

management of alcohol problems. Alcohol Health Res World 1994;
18(2):97–104.

2. Barry K, Fleming M. The family physician. Alcohol Health Res World
1994;18(2):105–9.

3. U.S. Department of Health and Human Services. The tenth special re-
port to the U.S. Congress on alcohol and health. Rockville, MD: Public
Health Service, National Institutes of Health, National Institute on Al-
cohol Abuse and Alcoholism, 2000;xiii, 14–17,30,273,283–295,364,
365.

4. Blose J, Holder H. Injury-related medical care utilization in a problem
drinking population. Am J Public Health 1991;81:1571–5.

5. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. 3rd rev. ed. Washington, DC: American Psychiatric
Press, 1987;173.

6. U.S. Department of Health and Human Services. The seventh special re-
port to the U.S. Congress on alcohol and health. Rockville, MD: Public
Health Service, Alcohol, Drug Abuse, and Mental Health Administra-
tion, 1990:ix,xv,xxii,xxiv,26,27,33–36,46,119,123,141.

114 Gerald M. Cross, Kenneth A. Hirsch, John P. Allen



7. Conigliaro J, Maisto SA, McNeil M, et al. Does race make a difference
among primary care patients with alcohol problems who agree to enroll
in a study of brief interventions? Am J Addict 2000;9(4):321–30.

8. DeWit DJ, Adlaf EA, Offord DR, et al. Age at first alcohol use: a risk
factor for the development of alcohol disorders. Am J Psychiatry
2000;157:745–50.

9. Smith D. Social and economic consequences of addiction in America.
Commonwealth 1996;90(5):1–4.

10. National Institute on Alcohol Abuse and Alcoholism. Publication no. 35
PH371, January, 1997.

11. Parker DA, Harford TC. Gender-role attitudes, job competition and al-
cohol consumption among women and men. Alcohol Clin Exp Res
1992;16:159–65.

12. Brower K, Blow F, Beresford T. Treatment implications of chemical de-
pendency models: an integrative approach. J Subst Abuse Treat 1989;6:
147–57.

13. Devor E. A developmental-genetic model of alcoholism: implications
for genetic research. J Consult Clin Psychol 1994;62:1108–15.

14. Kaprio J, Viken R, Koskenvuo M, Romanov K, Rose R. Consistency
and change in patterns of social drinking: a 6-year follow-up of the
Finnish Twin Cohort. Alcohol Clin Exp Res 1992;16:234–40.

15. Wall T, Ehlers C. Acute effects of alcohol on P300 in Asians with dif-
ferent ALDH2 genotypes. Alcohol Clin Exp Res 1995;19:617–22.

16. Kranzler H, Anton R. Implications of recent neuropsychopharmacologic
research for understanding the etiology and development of alcoholism.
J Consult Clin Psychol 1994;62:1116–26.

17. Schuckit MA, Edenberg HJ, Kalmijn J, et al. A genome-wide search for
genes that relate to a low level of response to alcohol. Alcohol Clin Exp
Res 2001;25(3):323–9.

18. Goldstein DB. Pharmacology of alcohol. New York: Oxford University
Press, 1983;80.

19. Brooks PJ. Brain atrophy and neuronal loss in alcoholism: a role for
DNA damage? Neurochem Int 2000;37(5–6):403–12.

20. Maddrey W. Alcoholic hepatitis: clinico-pathologic features and ther-
apy. Semin Liver Dis 1988;8:91–102.

21. Geokas M. Ethanol and the pancreas. Med Clin North Am 1984;68:60–7.
22. Day N, Richardson G. Prenatal alcohol exposure: a continuum of ef-

fects. Semin Perinatol 1991;15:272–9.
23. Allen JP, Litten RZ. The role of laboratory tests in alcoholism treatment.

J Subst Abuse Treat 2001;81:85.
24. Alexander D, Gwyther R. Alcoholism in adolescents and their families.

Pediatr Clin North Am 1995;42:217–30.
25. Allen J, Maisto S, Connors G. Self-report screening tests for alcohol

problems in primary care. Arch Intern Med 1995;155:1726–30.
26. Diagnostic and statistical manual of mental disorders, 4th ed. Washing-

ton, DC: American Psychiatric Association, 1994;176–83.
27. Connors GJ. Screening for alcohol problems. In: Assessing alcohol prob-

lems: a guide for clinicians and researchers. Washington, DC: DHHS,
1995;17–29.

7. Care of the Alcoholic Patient 115



28. Ewing JA. Detecting alcoholism, the CAGE questionnaire. JAMA
1984;252:1905–7.

29. Selzer ML. The Michigan alcoholism screening test: the quest for a new
diagnostic instrument. Am J Psychiatry 1971;127:1653–8.

30. U.S. Department of Health and Human Services. Assessing alcohol prob-
lem. Rockville, MD: DHHS, 1995: series 4:11, 22, 260. NIH publ. no.
95-3745.

31. Allen JP, Litten RZ, Fertig JB, Babor T. A review of research on the
Alcohol Use Disorders Identification Test (AUDIT). Alcohol Clin Exp
Res 1997;21(4):613–19.

32. Soyka M, Horak M. Ambulatory detoxification of alcoholic patients—
evaluation of a model project (article in German). Gesundheitswesen
2000 Jan;62(1):15–20.

33. Mander A, Young A, Merrick M, et al. Fluid balance, vasopressin and
withdrawal symptoms during detoxification from alcohol. Drug Alcohol
Depend 1987;24:233–7.

34. Foy A, March S, Drinkwater V. Use of an objective clinical scale in the
assessment and management of alcohol withdrawal in a large general
hospital. Alcohol Clin Exp Res 1988;12:360–4.

35. Nutt D, Glue P. Neuropharmacological and clinical aspects of alcohol
withdrawal. Ann Med 1990;22:275–81.

36. Kramp P, Rafaelsen O. Delirium tremens: a double blind comparison of
diazepam and barbital treatment. Acta Psychiatr Scand 1978;58:174–90.

37. Koranyi E, Ravindran A, Seguin J. Alcohol withdrawal concealing
symptoms of subdural hematoma—a caveat. Psychiatr J Univ Ottawa
1990;15:15–17.

38. Vaillant G. A summing up: the natural history of alcoholism. Cambridge:
Harvard University Press, 1983;307–16.

39. Cross G, Morgan C, Mooney A, Martin C, Rafter J. Alcoholism treat-
ment: a ten-year follow-up study. Alcohol Clin Exp Res 1990;14:169–73.

40. Hoadley J, Fuch B, Holder H. The effect of alcohol beverage restric-
tions on consumption: a 25 year longitudinal analysis. Am J Drug Al-
cohol Abuse 1984;10:375–401.

41. O’Malley P, Wagenaar A. Effects of minimum drinking age laws on al-
cohol use, related behaviors and traffic crash involvement among Amer-
ican youth: 1976–1987. J Stud Alcohol 1991;52:478–91.

42. Jones N, Pieper C, Robertson L. The effect of legal drinking age on fa-
tal injuries of adolescents and young adults. Am J Public Health
1992;82:112–15.

43. Mann R, Vingilis E, Gavin D, Adlaf E, Anglin L. Sentence severity and
the drinking driver: relationships with traffic safety outcome. Accid Anal
Prev 1991;23:483–91.

44. Green R, French J, Haberman P, Holland P. The effects of combining
sanction and rehabilitation for driving under the influence: an evalua-
tion of the New Jersey Countermeasures Program. Accid Anal Prev
1991;23:543–55.

116 Gerald M. Cross, Kenneth A. Hirsch, John P. Allen



8
Care of the Patient
Who Misuses Drugs
Jerome E. Schulz

Patients who misuse drugs are commonly seen by family physicians
in the clinic, emergency room, and hospital. Almost all patients 
who misuse illicit drugs also misuse alcohol and tobacco, and those
medical complications are discussed elsewhere in this book (see
Chapter 7).

Acute Medical Treatment

Cocaine
Although the illicit use of cocaine declined during the early 1980s,
its misuse increased dramatically in 1985 with the marketing of
“crack” cocaine. Crack is a highly addictive form of cocaine readily
accessible at a low cost (as inexpensive as $5 to $10). Crack cocaine
misuse has changed cocaine from a drug of the rich and affluent to
a drug anyone can afford (including adolescents and children). Co-
caine continues to be one of the most commonly reported illicit drugs
causing emergency room visits. The age of the average cocaine user
has dropped substantially, and the number of female cocaine abusers
has risen since the mid-1980s. The use of cocaine has declined over
the past 5 years.

Cocaine hydrochloride is water-soluble and can be injected intra-
venously or inhaled intranasally (snorted). Cocaine hydrochloride
cannot be smoked because it decomposes. If it is dissolved in ether



and distilled, the base form of cocaine (freebase) is reprecipitated,
and this substance can be smoked. “Crack” cocaine is produced by
dissolving cocaine hydrochloride in sodium bicarbonate and distill-
ing off the water. It then forms “rocks,” which can be smoked. The
term crack comes from the noise the rocks make as they are heated
and smoked.

Effects
Cocaine causes euphoria, talkativeness, increased energy, and in-
creased confidence. Rapid euphoria is followed by a letdown char-
acterized by depression, irritability, restlessness, and a generalized
feeling of uneasiness and discomfort. When misusers start feeling let-
down, they use more cocaine, which results in blood levels that fre-
quently cause medical complications and can be lethal. Alcohol is
frequently used with cocaine and forms cocaethylene, which produces
prolonged symptoms and toxicity.1 The most frequent presenting
complaints for patients misusing cocaine are listed in Table 8.1. Phys-
ical findings suggestive of cocaine misuse include agitation, dehy-
dration, malnutrition, tachycardia, elevated blood pressure, rhinor-
rhea, singed eyebrows (from crack or freebase smoking), coughing,
wheezing, poor dentition, and a generally unkempt appearance.

Complications
The three primary cardiovascular complications of cocaine abuse are
hypertension, myocardial ischemia, and cardiac arrhythmias. Cardiac
toxicity can occur with all three routes of administration (intranasal,
intravenous, and inhaled). In individuals who are sensitive to cocaine
or who have coronary artery disease, cardiac symptoms can occur
with relatively low doses of cocaine. Cocaine’s effect on the heart

118 Jerome E. Schulz

Table 8.1. Chief Complaints and Presenting Problems—Cocaine

Chest pain
Cardiac arrhythmias
New-onset seizures
Recurrent sinusitis
Anxiety problems
Cough
Chronic nasal problems
Headache
Sleep disorders
Family dysfunction
Weight loss
Obstetrical complications



appears to be caused by blocking the reuptake of norepinephrine at
the neuronal synapses. The norepinephrine excess produces an in-
creased heart rate and increased blood pressure; simultaneous coro-
nary vasospasm decreases the myocardial oxygen supply. The in-
creased cardiac work load with decreased oxygenation causes chest
pains in one half to two thirds of heavy cocaine users. Cocaine also
enhances platelet aggregation and in situ thrombus formation.2

Hypertension usually responds to diazepam 5 to 10 mg IV repeated
for three doses if needed.3 If the blood pressure does not respond,
give an �-adrenergic blocker such as phentolamine, or a direct va-
sodilator such as nitrates, hydralazine, or nitroprusside intra-
venously.4 Beta-blocking agents should not be used because in con-
junction with cocaine they increase vasoconstriction, increase the
blood pressure, decrease left ventricular function, and can cause a
paroxysmal increase in heart rate.

Cocaine causes myocardial ischemia and chest pain (see Chapter
76). Cocaine misuse should be suspected in any young patient who
presents with chest pain. The risk of an acute myo-cardial infarction
increases dramatically after the use of cocaine.5 A positive urine drug
screen for benzoylecgonine (a metabolite of cocaine) confirms the
presence of cocaine.

Electrocardiographic (ECG) changes of ischemia are common, but
occasionally are not present even with an acute myocardial infarc-
tion caused by cocaine. It is impossible to clinically differentiate pa-
tients with cocaine-induced chest pain and those experiencing a myo-
cardial infarction.6 Patients frequently do not admit they have been
using cocaine.7 If patients are “coming down” from a cocaine binge,
they may have significant chest pain but do not report it.8

The evaluation of cocaine misusers with chest pain is also com-
plicated by increased serum creatine kinase containing M and B sub-
units caused by cocaine-induced rhabdomyolysis.9 Cardiac troponin
I is more specific for the diagnosis of myocardial infarction in pa-
tients with cocaine-associated ischemia.

Nitroglycerin relieves the coronary spasm caused by cocaine, and
it should be used as the initial treatment.10 Phentolamine can be used
if the chest pain persists. Thrombolytic therapy appears to be safe for
cocaine-associated myocardial infarction after the blood pressure is
normal unless a subarachnoid hemorrhage or aortic dissection is sus-
pected.11 Calcium channel blocking agents should be used cautiously
because animal studies have shown they increase cocaine’s cardiac
toxicity. Patients with cocaine-induced myocardial infarction should
not be treated with beta-blocking agents. Chronic cocaine misuse
causes myocardial fibrosis and congestive heart failure.12
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The most common arrhythmia associated with cocaine misuse is
tachycardia, but it usually resolves spontaneously as the drug is me-
tabolized or with use of an anxiolytic agent. Cocaine-induced wide
complex dysrhythmias associated with acidosis need to be treated ag-
gressively with sodium bicarbonate.13 Both acidosis and hyperther-
mia (which should be treated aggressively with rapid cooling to pre-
vent rhabdomyolysis and subsequent renal failure) are associated with
a poor prognosis in cocaine intoxication.14 Because cocaine has prop-
erties similar to those of type I antiarrhythmic agents (procainamide
and quinidine), the potential exists for increased toxicity if these
agents are used to treat cocaine-induced arrhythmias.15 If patients
state that they have a feeling of “impending doom,” cardiovascular
collapse may be imminent. Initial euphoria rapidly changes to irri-
tability with hallucinations. After an initial elevation of the pulse and
blood pressure, the patient may experience a rapid fall in blood pres-
sure and develop life-threatening cardiac arrhythmias. Other cardio-
vascular complications caused by cocaine misuse are aortic rupture,
subacute and acute endocarditis (for injection drug users), pneu-
mopericardium, and left ventricular hypertrophy.

Smugglers may swallow large bags of cocaine to prevent detec-
tion (“body packing”). Rupture of the bags causes severe cocaine in-
toxication, which can be treated with activated charcoal (50–100 g
in adults) and a cathartic along with all the treatments described
above. The term body stuffing describes the ingestion of cocaine pack-
ets to hide the evidence when confronted by the police. This usually
involves lesser quantities of cocaine but it can lead to more toxicity
because the cocaine is poorly wrapped. Frequently it does not show
up on x-ray.16

Seizures are common with cocaine misuse. Cocaine decreases the
seizure threshold and increases the body temperature, which makes
an individual more susceptible to seizures. The increased body tem-
perature is caused by vasoconstriction and increased muscle activ-
ity. Seizures may also be a terminal event in severe overdose pa-
tients. Children passively exposed to cocaine in crack houses or
small confined areas where crack is being smoked may have
seizures. Cocaine and cocaethylene can also be ingested by breast-
feeding infants. A urine toxicology screen for benzoylecgonine
should be considered for all children presenting with their first sei-
zure.17 Intravenous diazepam is the treatment of choice for seizures
caused by cocaine.

Subarachnoid hemorrhages occur with cocaine misuse. They are
caused by ruptured aneurysms or arteriovenous malformations sec-
ondary to the marked elevation in the blood pressure from cocaine.
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Cerebral infarction associated with cocaine misuse may be caused by
vasoconstriction and increased platelet aggregation caused by co-
caine. A urine toxicology screen should be obtained on any young
person presenting with stroke symptoms. There are reported cases of
cerebral infarction in infants born to mothers who misused cocaine
during pregnancy.18 Cocaine misuse should be considered in patients
who have a sudden onset of severe new headaches, which may pre-
cede a cerebral vascular accident.

Serious obstetric complications, including abruptio placentae,
spontaneous abortions, premature labor, and stillbirths, are increased
in cocaine-misusing pregnant women.19 Intrauterine exposure to co-
caine causes fetal atrial and ventricular arrhythmias, congestive heart
failure, cardiorespiratory arrest, and fetal death.20 Newborn infants
may demonstrate signs of cocaine withdrawal, including irritability,
tremulousness, and poor eating. Maternal–infant bonding is poor. Al-
though long-term effects are not clear, cocaine babies may have de-
velopmental delays and attention-deficit disorders.21

The most common psychiatric symptoms of cocaine misuse are
paranoia, anxiety, and depression. Paranoia occurs in 80% to 90% of
heavy cocaine misusers, and these patients are at high risk to develop
a psychosis. The psychosis (similar to an amphetamine psychosis)
may seem to be an acute schizophrenic episode, but it clears within
12 to 24 hours. Hallucinations called “snow lights” (flashing visual
hallucinations) and “coke bugs” (tactile and visual hallucinations) are
common with cocaine misuse. Patients experience withdrawal symp-
toms when they stop using cocaine. Initially, they become lethargic
and somnolent. Depression is common after cocaine cessation, and
patients frequently experience severe anhedonia that may last several
months (antidepressants such as desipramine may help).

Smoking cocaine can cause a cough with black sputum production
and dyspnea. Hemoptysis and spontaneous pneumothorax are com-
mon in crack addicts. Pulmonary edema (noncardiac) may be an acute
hypersensitivity reaction. Patients with “crack lung syndrome” have
fever, marked bronchospasm, infiltrates, eosinophilia, marked pruri-
tus, and increased immunoglobulin E (IgE). Bronchiolitis obliterans
and organizing pneumonia (BOOP) has been reported in crack co-
caine users. Both crack lung and BOOP may respond to high-dose
systemic steroids.22 Asthma can be exacerbated by smoking crack
cocaine. Pollutants in crack can also cause bronchitis and tracheitis.

Severe rhabdomyolysis is rare, but mild cases are seen in one third
of the patients seen in emergency rooms for cocaine overdoses. In
severe cases, 15% of patients die with renal hepatic failure and dis-
seminated intravascular coagulation.23 The prognosis worsens with
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increased temperature, seizures, and hypotension. Rhabdomyolysis is
an acute medical emergency and requires intensive treatment to pre-
vent death. Initial treatment should focus on preventing renal dam-
age and establishing diuresis. Hyperthermia should be treated ag-
gressively with cooling to prevent rhabdomyolysis. Muscle activity
should be decreased and seizures prevented to limit rhabdomyolysis.

Almost all patients who snort cocaine have chronic sinusitis. They
may have unilateral inflammation of the nose (cocaine addicts fre-
quently snort in one nostril at a time so only one nostril is inflamed).
Chronic rhinitis, perforations of the nasal septum, and abscessed teeth
are common in cocaine snorters. Patients who misuse cocaine fre-
quently engage in high-risk sexual behaviors that expose them to sex-
ually transmitted diseases and human immunodeficiency virus (HIV)
disease.

Opiate Intoxication
Heroin is the most commonly misused opiate. Over the past 10 years,
emergency room (ER) visits due to heroin overdose have dramati-
cally increased. The 2000 DAWN survey showed the largest increase
in 12- to 17-year-old youths in whom ER visits have quadrupled.24

In the 1999 Household Inventory Survey, 2.3% of eighth graders had
used heroin at some time in their lives. Most new heroin abusers are
snorting and smoking the drug. Recently the abuse of OxyContin has
reached epidemic levels. Opiate overdoses occur in new users, in
older users who have stopped using and lost their drug tolerance,
whenever the purity of the street drug increases, and whenever a more
potent opiate (e.g., fentanyl) is substituted for heroin. The recent pu-
rity of the drug has increased and the average price has decreased by
two thirds. Before the drug is sold on the streets, pure heroin is adul-
terated (cut) with quinine, lactose, mannitol, dextrose, or talc, and
will sell for as little as $10 (a dime bag). A history of heroin abuse
is usually available from patients, their friends or family, or the hos-
pital record.

The presenting signs and symptoms of opiate overdose are stupor,
miosis, hypotension, bradycardia, and decreased bowel sounds. Fre-
quently needle marks or tracks are present. In more severe cases, res-
piratory depression with apnea and pulmonary edema can occur.
Seizures are seen with meperidine and propoxyphene overdoses. A
urine toxicology screen detects most opiates except fentanyl.

Naloxone (Narcan) is the primary treatment for opiate overdose.
An initial intravenous dose of 0.4 to 0.8 mg usually reverses the opi-
ate effects. This dose can be repeated every 2 to 3 minutes up to a
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total dose of 10 to 20 mg. The goal in treatment is to reverse the res-
piratory depression, not to get the patient awake and alert, which may
precipitate an acute withdrawal syndrome and make the patient hos-
tile and potentially violent. Higher doses of naloxone are needed for
codeine, propoxyphene, and pentazocine overdoses. Patients with
pulmonary edema should be intubated. Positive end-expiratory pres-
sure ventilation is used if necessary. Diuretics and digitalis are not
effective therapies to treat opiate-induced pulmonary edema. In high
dosages, naloxone has been reported to cause pulmonary edema, con-
vulsions, and asystole in about 1% of treated patients.25 The half-life
of naloxone is shorter than that of most opiates, so patients may need
to be treated with repeated doses of naloxone. For propoxyphene and
methadone overdoses, an intravenous drip of naloxone (0.2–0.8 mg/h)
can be used. Some authors advocate discharging heroin overdose pa-
tients without hospital admission if they are stable (usually after 8–12
hours of observation).26 Patients who have attempted suicide, used
other potentiating drugs, or for whom there is a question about the
opiate used should be admitted for observation.

Pregnant heroin addicts or pregnant patients on methadone present
a special problem. Because there is an increased risk of serious com-
plications to the fetus, pregnant women should not be withdrawn from
opiates. They should be maintained on methadone through the preg-
nancy. Hyperactivity, irritability, hyperreflexia, yawning, tachypnea,
tremors and myoclonic seizures, poor sleep patterns, vomiting, and
diarrhea characterize the neonatal withdrawal syndrome. Every at-
tempt should be made to modify the infant’s environment to reduce
external stimuli. Phenobarbital and paregoric are used to treat with-
drawing newborns.27

In the future, family physicians may be allowed to provide long-
term maintenance therapy (methadone and buprenorphine) to heroin
addicts.28

Amphetamines
Emergency room visits for amphetamine misuse have increased. The
introduction of “ice” to the drug scene may account for this increase.
Ice (Hawaiian ice) is methamphetamine made in the Far East and
smuggled through Hawaii into the continental United States. Crack
and crank are two street terms that are commonly confused. Crank
is a street name for methamphetamine that can be taken as pills, in-
jected, or snorted. Crack is freebase cocaine. The effects and com-
plications of amphetamine misuse are similar to those of cocaine ex-
cept amphetamines have a longer half-life.
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Agitation is the most common presenting symptom of amphet-
amine misuse. Hallucinations, suicidal ideation, delusions, and con-
fusion may be present. Cardiac symptoms include chest pain, palpi-
tations, and myocardial infarction. Intracranial hemorrhagic strokes
in young patients (15–45 years old) are associated with amphetamine
abuse.29 Acute signs of amphetamine intoxication include an eleva-
tion in the blood pressure and pulse, dilated pupils, tremor, cardiac
arrhythmias, and increased reflexes. The long-term effects of am-
phetamine abuse include impaired concentration, abrupt mood
changes, weight loss, paranoid delusions, and violence. Amphetamine
psychosis is a combination of paranoid delusions with hallucinations;
it can be treated with benzodiazepines.

Marijuana
Marijuana is the most commonly abused illicit drug. Its use has re-
cently increased in adolescents, and the perception of marijuana’s
harmful effects has decreased.30 In the 1999 National Institute of
Drug Abuse (NIDA) Household Survey, which is available through
the NIDA Web site, an estimated 14.8 million people (6.7% of the
population) used marijuana in the month prior to the interview. Mar-
ijuana is a mixture of compounds, with the most psychoactive being
�9-tetrahydrocannabinol (THC). Hashish, which is more potent than
regular marijuana, refers to a dried resin made from the flower tops
of the cannabis plant. Sinsemilla is a seedless form of marijuana that
is approximately twice as potent as hashish. Marijuana is smoked in
“joints,” “bowls” (miniature pipes), or “bongs” (water- or air-cooled
smoking devices that enable the smoker to inhale more drug with less
irritation). Marijuana smoke has a pungent odor that can be identi-
fied on the clothes of chronic marijuana misusers.

Patients smoke marijuana to achieve a state of euphoria and re-
laxation. Users become less inhibited and laugh spontaneously. Mar-
ijuana may be “laced” with other drugs, such as cocaine, phencycli-
dine (PCP), or other hallucinogens, causing bizarre reactions.
Marijuana is highly lipophilic, with a half-life of approximately 3
days. Impaired concentration, judgment, and coordination can last up
to 2 days after using marijuana.

Chronic marijuana smoking leads to dependence with increased
tolerance and withdrawal symptoms when the drug is stopped. With-
drawal symptoms include irritability, drowsiness, increased sleeping,
and increased intake of high carbohydrate foods (“marijuana
munchies”). Depression, paranoia, and anxiety are common effects
of chronic marijuana misuse. Long-term abuse of marijuana may
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cause permanent cognitive impairment especially in patients who
start abusing the drug at a young age.31 Marijuana may impair the
immune system and promote tumor growth,32 a particularly impor-
tant point when caring for HIV-positive patients.

The most common physical signs of marijuana misuse are tachy-
cardia and conjunctival irritation (which may be masked in experi-
enced users by using eyedrops). Urine testing is the most effective
laboratory method for screening patients suspected of marijuana mis-
use. In daily misusers, urine toxicology screens may remain positive
for several weeks. After a single misuse episode the urine test is pos-
itive for 3 to 4 days. When an adolescent is experiencing deteriora-
tion in school performance or a marked change in personality or be-
havior, a urine drug screen for marijuana should be done before
formal psychological or psychiatric testing.

Designer/Club Drugs
Designer drugs are compounds that are chemically altered derivatives
of federally controlled substances. They are changed slightly to pro-
duce special mood-altering effects. Contaminant by-products cause
many of the complications of designer drugs produced in basement
laboratories. The best known designer drug is ecstasy (3,4-methyl-
enedioxymethamphetamine, MDMA), which is commonly used at
“rave” parties. MDMA’s use by teenagers has increased significantly
in the past 5 years.33 MDMA, which is ingested orally, causes eu-
phoria, increased self-esteem, enhanced communication skills, and
an elevated mood. Adverse effects include jaw clenching, tachycar-
dia, panic attacks, nausea and vomiting, nystagmus, inhibited ejacu-
lation, and urinary urgency. The letdown after taking MDMA, which
lasts 1 to 3 days, is characterized by drowsiness, muscle aches, jaw
soreness, depression, and difficulty concentrating. As more of the
drug is ingested, the toxic effects increase and the euphoric effects
decrease. Recent evidence shows that chronic MDMA abuse can
cause permanent brain damage.34

Other commonly abused club drugs are �-hydroxybutyric acid
(GHB), flunitrazepam (Rohypnol), and ketamine. GHB is used pri-
marily by adolescents and young adults at nightclubs or raves and by
body builders as a muscle builder. Emergency room mentions of GHB
increased from 55 in 1994 to 2,973 in 1999.24 It is usually combined
with alcohol to cause relaxation, intoxication and euphoria.35 It has
increasingly been involved in overdoses causing severe respiratory
depression and death. Withdrawal symptoms occur and GHB is one
of the “date rapes” drugs because it causes amnesia. GHB’s effect is
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short acting (about 4 hours) and overdoses can be treated with res-
piratory support.

Ketamine (Special K, Vitamin K and K) is an anesthetic that causes
a dream-like state, loss of inhibitions, and hallucinations. It can be
injected, snorted, or smoked with marijuana. In high doses it causes
delirium, amnesia (making it another “date rape” drug), elevated
blood pressure, depression, and potentially fatal respiratory depres-
sion. Rohypnol (roofies, rophies, roche, or the forget-me pill), the
third “date rape” drug,36 is a benzodiazepine used in Europe and Latin
America as a sedative/hypnotic. It is usually ingested orally with al-
cohol. Rohypnol has a long half-life, so overdoses need prolonged
respiratory support. Flumazenil (a benzodiazepine antagonist) has
been used in severe overdose patients (0.02 mg/kg in children and
0.2 mg in adults and repeat 0.3 mg up to a total dose of 3 mg).

Hallucinogens
Hallucinogens are defined as drugs that produce visual, auditory, tac-
tile, and in some cases olfactory hallucinations. Lysergic acid di-
ethylamide (LSD) is the most potent, most common hallucinogen. It
is referred to as acid, dots, cubes, window pane, or blotter. LSD can
cause bizarre behavior that begins a few minutes after ingestion,
peaks in about 3 to 4 hours, and lasts up to 12 hours. Paranoia, de-
pression, anxiety, acute psychosis, combative behavior, and panic at-
tacks are associated with “bad trips.” Patients experiencing adverse
reactions to hallucinogens can be confused with patients having a
schizophrenic reaction. Patients toxic from hallucinogens (1) have no
history of mental illness, (2) tell you they have ingested the drug,
and (3) have visual instead of auditory hallucinations. On physical
examination, patients have pronounced pupillary dilation, tachycar-
dia, sweating, and fever. Patients diagnosed with LSD intoxication
need to be carefully screened for other problems such as hypo-
glycemia, head trauma, drug withdrawal, electrolyte abnormalities,
endocrine disease, central nervous system (CNS) infection, hypoxia,
and toxic reactions to other street or prescription drugs. Frequently
patients can be “talked down” in a quiet setting. If necessary for se-
vere agitation, a benzodiazepine can be used.38 Patients may have
chronic effects from LSD that include flashbacks, psychoses, de-
pressive reactions, and chronic personality changes.

Phencyclidine
The complications of phencyclidine (PCP) misuse are still seen in
emergency rooms. PCP intoxication is a frequently missed diagno-
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sis, and physicians must be aware of the potential toxicity of PCP
and its presenting signs and symptoms. PCP can be an adulterant,
and patients may not know they took the drug. PCP can be smoked
with cocaine (space-basing). In low doses PCP causes euphoria and
sedation. Increasing doses can cause hypertension, muscle rigidity,
seizures, and coma. The presence of nystagmus, rapidly changing be-
haviors, and muscle rigidity help distinguish PCP intoxication from
stimulant and hallucinogen overdoses. A urine drug screen helps di-
agnose PCP intoxication.

The treatment of PCP intoxication depends on the stage of intox-
ication. Mild intoxication can be treated with quiet observation and
a benzodiazepine for combative behavior. Benadryl can be given for
dystonic reactions. Physical restraints should be avoided because they
increase the risk of rhabdomyolysis. Activated charcoal helps elimi-
nate the drug and prevents reabsorption. Propranolol can be given in-
travenously for severe hypertension and tachycardia (contraindicated
if the patient has used cocaine with PCP). Patients should be catheter-
ized to prevent urine retention. Furosemide (Lasix) can increase urine
flow and PCP excretion. The toxic effects of PCP can last up to 24
hours.

Volatile Substances
Volatile substance misuse (gasoline, airplane glue, cleaning agents,
Freon, typewriter fluid, and lighter fluid) is common among early
adolescent boys in large urban areas and on North American Indian
reservations.39 The agents are used to “get high,” and they cause eu-
phoria, light-headedness, a state of excitation, and frequently hallu-
cinations. They are inexpensive and readily available. Volatile sub-
stances are sniffed, “bagged” (inhaling the substance from a plastic
or paper bag), and “huffed” (inhaling the vapors by holding a piece
of cloth soaked in the volatile substance against the mouth and nose).

Volatile substances are rapidly absorbed into the bloodstream, are
highly lipid-soluble, and produce marked CNS effects (depression
most commonly). They frequently cause nausea and vomiting. Tol-
erance and dependence (with withdrawal symptoms) can develop. In
the emergency room, solvent misuse frequently can be mistaken for
acute psychiatric problems because of the altered mental state and
hallucinations. Solvent abuse should be suspected in teenagers who
suddenly collapse while partying. Chronic abuse causes permanent
damage to the brain (toluene), liver (chlorinated hydrocarbons, chlo-
roform, trichloroethane, and trichloroethylene), heart, kidneys, and
bone marrow (benzene).
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Airplane glue causes peripheral neuropathies, tremors, and ataxia.
Gasoline causes coughing and wheezing secondary to irritation to the
respiratory tract and frequently intense hallucinations. Anemia, car-
diac arrhythmias, and confusion are also seen with gasoline intoxi-
cation, and renal toxicity can be detected by proteinuria. Freon is car-
diotoxic and causes arrhythmias. Typewriter fluid (trichloroethylene)
causes neuropathies, headache, cardiac arrhythmias, renal and hepatic
dysfunction, and diffuse CNS symptoms.

When teenagers present with confusion, physicians must be sen-
sitive to the smell of solvents on the clothes or breath of patients.
Unusual burns are indicative of solvent abuse. Laboratory tests may
show an abnormal blood count, and urinalysis may reveal protein or
blood in the urine. Liver function tests may be elevated. With chronic
solvent abuse, the chest radiograph may reveal an enlarged heart.
Supportive care for acute inhalant toxicity usually allows symptoms
to clear within 4 to 6 hours. Benzodiazepines are indicated for
seizures, and haloperidol (Haldol) can be used for extreme agitation.
Cardiac monitoring is frequently necessary.

Care of Patients in Recovery

Overview
Little has been written about the care of patients after they recover
from drug and alcohol addiction. Because many medical problems
resolve as patients abstain from illicit drugs and alcohol, it is rea-
sonable to wait a few months before treating less severe medical
problems. Patients in recovery must be screened to ensure their con-
tinued abstinence from drugs and alcohol. A few brief questions can
help with the assessment (Table 8.2). Patients in active recovery pro-
grams answer these questions in a straightforward manner. If fam-
ily members are present, ask them how the patient is doing. Posi-
tive support of patients, even if they have relapsed, is imperative.
Physicians should emphasize the need to have accurate current drug
misuse information to prevent serious side effects with prescription
medications.

128 Jerome E. Schulz

Table 8.2. Recovery Assessment Questions

Are you attending aftercare or recovery meetings?
When was the last time you attended a meeting?
Do you have a sponsor, and when did you last contact him or her?
What step are you working on (if patient is in a 12-step program)?



Any medication has the potential to cause a relapse, especially
mood-altering medications. Prescription medications can cause a re-
lapse by lowering patients’ resistance or by patients becoming ad-
dicted to the prescribed medication. The following guidelines are for
patients with a history of drug and alcohol addiction40:

1. Whenever possible, use nonpharmacologic treatments. Encourage
patients to exercise, meditate, and change their diet; use acupunc-
ture or biofeedback before prescribing medications.

2. Avoid benzodiazepines and narcotics. If they are necessary, pa-
tients should be carefully monitored with regularly scheduled 
follow-up visits.

3. Be cautious about prescribing “cue stimuli” medications, such as
inhalants in former intranasal cocaine addicts.

4. Use “alternate” drugs, such as antidepressants for chronic pain or
buspirone (BuSpar) for anxiety, because they have less addiction
potential.

5. Choose medications with side effects that may be beneficial, such
as beta-blocking drugs to treat hypertension because they decrease
anxiety, which is common during early recovery.

6. Beware of increased drug sensitivity secondary to damage caused
by patients’ previous drug and alcohol misuse. Patients need a
thorough evaluation focusing on specific complications from their
previous addiction. Injection drug users must be assessed for hep-
atitis and HIV disease.

7. Before prescribing medications, wait for normal resolution of
medical problems associated with withdrawal and early recovery,
such as hypertension, depression, hyperglycemia and tachycardia.

8. Anticipate the normal changes (insomnia, anxiety, depression, and
some sexual dysfunction) that occur during recovery and counsel
patients about them so the patients are less likely to be concerned
or to seek medications.

Treatment of Specific Diseases
The treatment of many common diseases can be complicated in pa-
tients with a history of drug/alcohol addiction. Most injection drug
abusers have HIV disease (up to 90% in some areas) and frequently
they abuse alcohol. Antiviral drugs that cause liver or pancreatic prob-
lems need to be avoided or used very cautiously. The dose of
methadone in methadone maintenance patients may have to be al-
tered after beginning antiviral therapy. Several antiviral drugs have
side effects that mimic the narcotic withdrawal syndrome, making it
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difficult to differentiate drug side effects from narcotic withdrawal.
Ritonavir formulations contain alcohol and cause a severe reaction
in patients taking disulfiram. The alcohol may cause a relapse.

In managing acute and chronic pain in patients in recovery, every
effort should be made to avoid narcotic medications by using nons-
teroidal antiinflammatory drugs. If narcotics are needed, they should
be prescribed for a limited period and with a fixed-dose schedule in-
stead of “as needed.”

Medications for upper respiratory infections frequently contain
drugs that can jeopardize patients in recovery. Most cough syrups
contain alcohol and codeine, and they should be avoided in patients
in recovery. Several over-the-counter cough suppressants are avail-
able that do not contain alcohol. Pseudoephedrine is a stimulant, and
it is potentially dangerous in former cocaine addicts.

Care of Patients Who Continue to 
Misuse Drugs
Treating patients for any medical problem while they misuse drugs
and alcohol is difficult. The primary goal should be to help patients
with their drug and alcohol misuse. A physician’s caring nonjudg-
mental recommendation to abstain can be effective, especially if the
recommendation is connected to the patient’s present medical prob-
lem. Studies have shown that brief interventions by primary care
physicians can decrease alcohol consumption.41 Patients should be
encouraged to enter a drug and alcohol treatment program. Most pa-
tients can be treated as outpatients unless they have significant med-
ical or psychiatric problems. Detoxification may require a brief hos-
pitalization. If a physician is uncomfortable treating patients who
continue to misuse drugs, patients should be referred to another
physician. To prevent a serious or potentially fatal reaction caused
by concurrent drug or alcohol misuse, physicians must be extremely
cautious when prescribing any medication to patients misusing drugs
or alcohol. Poor medication compliance is a major problem with pa-
tients who continue to misuse drugs and alcohol.
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9
Care of the Patient
with Chronic Pain
Carole Nistler

Chronic pain is pain that persists beyond the usual healing time for
tissue injury. It is often defined as pain lasting longer than 3 to 6
months.1–3 It may or may not represent continuing tissue pathology.
Family physicians encounter many nonmalignant disease states that
involve chronic pain, such as headache, trigeminal neuralgia, neck
injury, low back problems, arthritis, and peripheral neuropathy.

The management of chronic pain is challenging because a patient’s
symptoms may not be confirmed by physical examinations, labora-
tory tests, or diagnostic procedures. Chronic pain represents a com-
plex interaction of physical, psychological, social, and spiritual 
factors.

Physiology of Pain and Pain Management
The experience of pain is initiated by stimulation of nociceptors lo-
cated in skin, subcutaneous tissue, viscera, muscle, periosteum, joints,
and so on. Interneurons located in the dorsal horn of the spinal cord
control whether impulses transmitted from the nociceptors are sub-
sequently transmitted to the rest of the central nervous system (CNS).
Interference with pain transmission at the level of the interneuron in
the dorsal horn may explain the effectiveness of peripheral stimuli in
modifying pain perception, e.g., massage, acupuncture, transcuta-
neous external nerve stimulation (TENS), and capsaicin cream.



Descending control of the pain response from the CNS can be 
activated by arousal, attention, and emotional stress, and, via de-
scending pathways and receptors, they can also modify the pain ex-
perience. CNS modification of pain transmission explains the effec-
tiveness of cognitive-behavioral therapies such as biofeedback
training, visualization, and music therapy.2,4

The action of specific neurotransmitters involved in CNS control
of pain perception can be modified by a growing number of adjunc-
tive agents used in pain management. Baclofen (Lioresal), benzodi-
azepines, and the many antiepileptic drugs such as carbamazepine
(Tegretol) work by binding to �-aminobutyric acid (GABA) recep-
tors in the dorsal horn.4

Opioid analgesics modulate the pain response by binding to opi-
oid receptors located in the dorsal horn and other areas of the spinal
cord and brain. Opioid receptors are classified as mu, kappa, or sigma.
Opioid drugs that bind primarily to mu-opioid receptors produce anal-
gesia, euphoria, respiratory depression, and bradycardia. These agents
are known as mu-opioids or pure mu-agonists and include codeine,
hydrocodone, morphine, oxycodone, and hydromorphone. Opioids of
the agonist-antagonist type have a primarily kappa-agonist analgesic
effect, but a mu-receptor antagonist effect, thereby producing limited
analgesia.4,5

The physiology underlying the use of nonsteroidal antiinflamma-
tory drugs (NSAIDs) for pain control relate to their ability to inhibit
prostaglandin synthesis at sites of tissue injury. This produces both
an analgesic and antiinflammatory effect. NSAIDs act on the cy-
clooxygenase (COX) enzyme system that produces prostaglandins.
COX enzymes are classified into two isoforms—COX-1 isoforms
found in the gastrointestinal tract, renal tract, and platelets, and COX-
2 sites found in areas of inflammation and in the CNS. Selective
COX-2 inhibitor drugs have been developed to provide the analgesic
benefit of an NSAID with fewer gastrointestinal and bleeding diathe-
sis side effects.6

Therapeutic Choices
The World Health Organization (WHO)7 has promoted a three-step
approach to cancer pain management that is also widely recom-
mended and used for chronic noncancer pain.2,8 The WHO approach
recommends first the use of nonopioid drugs starting with acetamin-
ophen and then the NSAIDs; second, for continued uncontrolled pain
of a mild to moderate nature, the addition of a weak opioid; and third,
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for continued uncontrolled pain of a moderate to severe nature, the
substitution of a stronger opioid. While it provides a useful guide-
line, the strict application of the WHO approach to chronic noncancer
pain is problematic for several reasons: (1) growing concern regard-
ing the significant morbidity and mortality related to long-term
NSAID use, (2) controversy regarding the safety and efficacy of opi-
oids in noncancer pain, and (3) the development of new antiepilep-
tic drugs and other agents that may provide safer alternatives to opi-
oids for certain types of chronic pain.

Clinicians must individualize pain management regimens per pa-
tient. The goals of therapy are not only to reduce or control pain, but
also to improve daily functioning, physical capabilities, sleep func-
tion, and mood.7 These goals will determine the need for and choice
of pharmacologic agents.

Nonpharmacologic therapies can enhance pain control and improve
daily functioning. Adjunctive therapies to consider include cognitive-
behavioral training, occupational therapy, vocational training, phys-
ical therapy, and individual or family therapy.2,9 Availability of these
resources is dependent on practice setting. Pain management clinics
may provide many of these services in one coordinated setting. They
are also often the source of anesthetic or neurosurgical procedures
for pain management.

Nonopioid Analgesics
The nonopioid analgesics—acetaminophen and NSAIDs—are fre-
quently used, although not without safety concerns, for almost all
types of chronic pain. These drugs are effective alone for mild to
moderate pain and have a synergistic effect when used in combina-
tion with opioids for severe pain. They are nonaddictive, antipyretic,
and, except for acetaminophen, have an antiinflammatory effect. The
nonopioid drugs have an analgesic ceiling—dosage increases beyond
recommended levels do not produce further analgesia (Table 9.1).

Acetaminophen
Acetaminophen (Tylenol, others) is recommended for noninflamma-
tory osteoarthritis and other causes of mild to moderate pain. It is
safe for patients with renal insufficiency, although liver toxicity can
occur in cases of overdose or chronic alcoholism. Some chronic pain
patients may require maximum doses of 4 g per day for at least 1
week to determine effectiveness.10
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Nonacetylated Salicylates
Salsalate (Disalcid and others) and choline magnesium trisalicylate
(Trilisate and others) produce analgesic levels similar to aspirin but
with less gastropathy and less inhibition of platelet function than as-
pirin.11 Nonacetylated salicylates have not been shown to reduce the
risk of gastropathy compared to other NSAIDs.

NSAIDs
NSAIDs produce superior analgesia compared with aspirin when
given in recommended doses.11 However, their analgesic effective-
ness varies per patient so that several drugs may need to be tried be-
fore some patients will report a response. NSAIDs have multiple ad-
verse effects as listed in Table 9.1.6 Gastrointestinal toxicity is the
most frequently reported adverse effect12 and can lead to significant
morbidity and mortality.

Risk factors for NSAID-related gastropathy are (1) age older than
65 years, (2) previous history of peptic ulcer disease (PUD), (3) high
doses or multiple types of NSAIDs, (4) concomitant glucocorticoid
use, and (5) duration of treatment less than 3 months. The greatest risk
of NSAID-related PUD occurs within the first month of therapy.6

Recommended methods to reduce the risk of gastropathy are the
following6,12: (1) Use alternative drugs, if possible. (2) Use the low-
est effective dose possible and discontinue, if possible. (3) For pa-
tients with two or more risk factors, use concomitant misoprostol
(Cytotec), a synthetic prostaglandin analogue that has been shown to
decrease gastrointestinal complications of NSAID use by 40%. The
recommended dose of misoprostol is 200 �g four times daily but
lower doses of 200 �g twice daily may be effective and may help to
limit side effects of abdominal cramping and diarrhea. (4) Histamine-
2 blockers, e.g., ranitidine (Zantac) or famotidine (Pepcid), have been
shown to reduce the incidence of gastric and duodenal ulcers when
given prophylactically to patients on chronic NSAID therapy, but the
studies are not definitive. (5) Proton pump inhibitors, e.g., omepra-
zole (Prilosec), also may be effective as preventive agents for
NSAID-related gastropathy but add significant cost. (6) Selective
COX-2 inhibitor NSAIDs, e.g., celecoxib (Celebrex) and rofecoxib
(Vioxx), cause fewer gastrointestinal complications than nonselec-
tive agents. They also do not inhibit platelet aggregation and can be
used for patients on warfarin. They can cause all of the other adverse
effects associated with NSAIDs. They are not more effective anal-
gesics than nonselective NSAIDs.
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Sucralfate (Carafate) and buffered aspirin provide no benefit in the
prevention of NSAID-related gastropathy. While enteric-coating of
aspirin or naproxen would seem to reduce the risk of topical gastric
damage by transferring absorption to the small intestine, there are 
insufficient data to suggest an overall reduction in gastrointestinal
complications.

Opioid Analgesics
The use of opioid analgesics for chronic noncancer pain remains con-
troversial. A recent survey of primary care physicians indicated that,
while most physicians are willing to prescribe low potency opioids
on an as-needed basis for chronic noncancer pain, a significant por-
tion are unwilling to use higher potency opioids on an around-the-
clock basis.13

Rationale
The rationale for the use of opioids to alleviate chronic pain is based
on the recognition that some patients do not respond to or cannot tol-
erate other therapy. Physicians’ concerns about chronic use of opi-
oids center around three clinical issues: (1) efficacy, (2) safety, and
(3) risk of addiction. Available studies of opioid use in noncancer
patients suggest the following conclusions regarding these con-
cerns3,5,14: (1) Efficacy. Opioids are effective for many types of
chronic noncancer pain. Unlike nonopioids, there is no ceiling anal-
gesic effect so that opioids can be titrated up to achieve adequate
analgesia. Unfortunately, studies do not demonstrate that this im-
proved analgesic effect is associated with improved daily function-
ing. (2) Safety: Gastrointestinal and CNS side effects are usually not
a problem with long-term opioid use because of the rapid develop-
ment of tolerance to most of these side effects including nausea, vom-
iting, cognitive impairment, respiratory depression, and sedation.
Constipation can usually be managed with prophylactic use of stool
softeners and fiber laxatives. Unlike NSAIDs, there is no known di-
rect organ damage associated with long-term opioid use. (3) Risk of
addiction: The risk of inducing opioid addiction among patients with
legitimate chronic pain is minimal, although not absent. Long-term
opioid therapy often induces physical dependence, which is the oc-
currence of withdrawal symptoms after cessation, and may induce
tolerance, which is the need for increasing doses to achieve the same
analgesic effect. Neither of these physiologic phenomena cause ad-
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diction, which is a pattern of compulsive behaviors centered around
the desire for, acquisition of, and use of the drug. Additional caution
and more extensive evaluation are warranted before using chronic
opioids for patients with a history of chemical dependency.

There are also legal and regulatory disincentives to prescribing
chronic opioid therapy,3,5,14,15 including diversion of drugs for non-
medical uses, diversion of drugs for treatment of narcotics with-
drawal, and physicians’ fears of licensing or regulatory scrutiny and
sanctions for prescribing controlled substances.

Indications/Contraindications
Opioids should be considered for patients with chronic pain who
are refractory to other treatments and who have shown responsive-
ness to opioids.5 Relative contraindications to starting chronic opi-
oid therapy are a history of substance abuse, drug-seeking behav-
iors, personality disorders, hepatic insufficiency, renal insufficiency,
severe respiratory disease with impaired respiratory drive, preexist-
ing constipation or urinary retention, suicidal tendency, or cogni-
tive impairment.16

Guidelines for Therapy
Patients should be educated regarding the goals of therapy; the po-
tential for side effects; the meaning and risks of developing physical
dependence, tolerance, and addiction; and the method and schedule
for monitoring their use of the drug. A “one physician–one phar-
macy” policy should be considered. A patient contract documenting
the patient’s understanding of these issues should be kept in the med-
ical record.3,5,15

Specific Opioids
Table 9.2 lists the commonly used opioid analgesics. Tramadol (Ul-
tram) is an opioid agonist that also blocks norepinephrine and sero-
tonin reuptake. Its effectiveness and side effects are similar to those
of weak opioids and may be minimized by gradual titration up to the
recommended dose.10 Physical dependence has been reported but
abuse potential is low; therefore, tramadol is not scheduled as a con-
trolled substance.17 Tramadol may increase the risk of seizures among
patients who are at risk for seizures or who are also taking selective
serotonin reuptake inhibitors (SSRIs), tricyclic antidepressants (TCAs),
opioids, monoamine oxidase inhibitors (MAOIs), or neuroleptics.4,10

Meperidine (Demerol) is poorly absorbed orally and cannot be used
for patients with impaired renal function or those taking MAOIs be-
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cause of the risk of seizures and other CNS toxicity.16 The agonist-
antagonist group of opioids—pentazocine (Talwin), butorphanol
(Stadol), nalbuphine (Nubain), and buprenorphine (Buprenex)—have
moderate to strong analgesic potential, but unlike morphine and the
other pure agonist drugs, they exhibit an analgesic ceiling. They of-
fer no advantage in analgesic effect or avoidance of side effects. If
given to a patient already on a pure agonist drug such as morphine,
they precipitate withdrawal symptoms.5

Propoxyphene (Darvon, Darvocet) is a nonopiate narcotic that
binds to opioid receptors but is no more effective than acetamino-
phen and causes significant side effects including nausea, vomiting,
constipation, dizziness, cardiac toxicity, and chemical dependency.10

Fentanyl is the only opioid available transdermally (Duragesic). It
is also available as an oral lozenge (Actiq) for acute pain and in par-
enteral form (Sublimaze). Because of its slow onset of action, the
fentanyl patch is appropriate for patients already on opioids who have
constant pain with few pain breakthrough episodes. Individual dos-
ing varies greatly owing to differences in skin absorption.16

Dosing
Patients with only episodic pain do well with intermittent dosing of
opioids. Those with more frequent or continuous symptoms should
be given doses around the clock, with rescue doses for sudden ex-
acerbations of pain. Patients with relatively steady pain who are on
longer-acting opioids also require occasional rescue doses in the form
of shorter-acting agents. Patients in whom sedation may be particu-
larly hazardous because of their occupations can be started at lower
than recommended doses of opioids and be titrated upward to build
tolerance to the sedative effects. Patients who develop persistent side
effects to one opioid may do better with another. The dosages of
some products are limited by being placed in combination with acet-
aminophen or aspirin.5,16

Discontinuation
Discontinuation of opioids should be considered in the event that the
underlying cause of the pain is resolved, other pain management
strategies are providing sufficient pain relief, if unacceptable side ef-
fects develop, or if abuse behavior occurs. Discontinuation of chronic
opioid therapy can be achieved without precipitating withdrawal
symptoms by gradually tapering the dose over 1 to 4 weeks. Cloni-
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dine (oral dose 0.05–0.2 mg every 6 hours) can be used to inhibit
withdrawal symptoms during opioid tapering. Dosing should be ad-
justed based on the patient’s blood pressure and level of sedation in-
duced by clonidine. Benzodiazepines may also be used to reduce ir-
ritability and anxiety during opioid withdrawal.5,15

Adjuvant Agents

Antidepressants
Although their mechanism is unknown, TCAs are effective in the
treatment of neuropathic pain such as diabetic neuropathy or post-
herpetic neuralgia.9,14 Amitriptyline (Elavil) is commonly used in low
initial doses of 10 to 25 mg at bedtime with gradual upward titration
as needed and as tolerated. There are less data supporting the use of
SSRIs for chronic neuropathic pain, but SSRIs do not produce the
anticholinergic side effects and cardiac conduction abnormalities as-
sociated with TCAs and are effective in treating the depression, in-
somnia, and anxiety associated with chronic pain.

Antiepileptics
Traditional antiepileptic drugs (AEDs) such as carbamazepine
(Tegretol), phenytoin (Dilantin), and valproate (Depakote) are effec-
tive for many types of neuropathic pain, but their use may be lim-
ited by side effects and drug interactions. Of the newer AEDs, ini-
tial research shows gabapentin (Neurontin) is a safe, effective drug
for neuropathic pain with few drug interactions.4,9,14 Its onset of anal-
gesic effect may be more rapid than TCAs and it may be opioid spar-
ing. Its mechanism of action is unknown. Dosing begins at 100 to
300 mg daily, increasing to 900 mg daily in 3 days with an addi-
tional increase of 100 to 300 mg every week until therapeutic effect
is achieved. Most reports suggest dosages for chronic neuropathic
pain are 1800 to 3600 mg daily in three to four divided doses.

Baclofen
Baclofen (Lioresal) is a GABA analogue that, by binding to GABA
receptors in the spinal cord, alters CNS control of pain.14 It is used
for neuropathic pain, particularly trigeminal neuralgia. The usual
daily dose is 20 to 60 mg divided into three to four doses. Side ef-
fects are sedation, weakness, dizziness, nausea, and confusion.
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Capsaicin
Capsaicin (Zostrix Cream), derived from jalapeno peppers, is a top-
ical agent useful for osteoarthritis localized to a few joints.10 Its mech-
anism of action is depletion of substance P in peripheral nociceptors.
It is available over the counter, may be applied two to four times
daily, and has no serious side effects. Application site burning or
stinging reduces with continued use.
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10
Care of the 
Dying Patient
Frank S. Celestino

Family physicians have traditionally prided themselves on compre-
hensive and continuous provision of care throughout the human life
cycle. When managing the terminal phases of illness, however, most
clinicians have had little formal education directed at the experience
of human suffering and dying.1,2 For many physicians the task and
challenge of caring for a dying patient can seem overwhelming. The
aging of the United States population, the development and wide-
spread use of life-prolonging technologies, the ascendence of man-
aged care emphasizing the central role of the primary care physician,
media attention, the growing discomfort with futile treatment, the
public’s interest in physician-assisted suicide and the demand for bet-
ter palliation have all fueled a growing need for physicians to mas-
ter the art and science of helping patients achieve death with dig-
nity.3–5 This need has led to a series of major initiatives to improve
palliative care education for both clinicians and the public, including
the Education for Physicians in End-of-Life Care Project of the Amer-
ican Medical Association, the Faculty Scholars in End-of-Life Care
Program of the Department of Veteran Affairs, the Improving Resi-
dency Training in End-of-Life Care Program of the American Board
of Internal Medicine, the Project on Death in America of the Soros
Foundation, and the Last Acts Program of the Robert Wood Johnson
Foundation.3,6

This chapter reviews the key components of a comprehensive care
program for terminally ill patients (Table 10.1).7–9 The focus is on



optimum care of patients who experience prolonged but predictable
dying. Classically, these individuals have had disseminated cancer.
It is now recognized that a much broader array of dying patients—
those with acquired immunodeficiency syndrome, end-stage renal or
cardiac disease, emphysema, and degenerative neurologic diseases—
deserve such comprehensive palliative care. For a more detailed dis-
cussion of the topics covered in this chapter, the reader can consult
two recent theme issues that exhaustively review the cultural, spiri-
tual, political, ethical, economic, social, and medical aspects of ter-
minal care.10,11

Cultural Context of Dying and Suffering
The last 50 years have witnessed the increasing medicalization of
death in the United States, with most patients now dying in hospitals
instead of at home.3,9–12 The Council on Scientific Affairs of the
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Table 10.1. Components of a Comprehensive Care Plan for 
Dying Patients

Compassionate and professional communication of diagnosis, 
treatment options, and prognosis

Psychosocial support of the patient and family
Includes developing an understanding of the cultural and religious 

(spiritual) meaning of suffering and death for the patient and 
family

Emphasizes continuity to allay fears of abandonment
Implementation of a comprehensive, evidence-based palliative care 

program
Multidisciplinary in nature (physicians, nurses, clergy, social 

workers, pharmacists, nutritionists, lawyers, patient advocates)
Hospice involvement
Establishment and clarification of advance care directives (living 

wills, durable power of attorney for health care, autopsy and
organ donation wishes, dying in hospital versus at home), and
attitudes toward physician-assisted suicide

Pain management (WHO and ACS guidelines)
Nonpain symptom treatment (including behavioral/psychiatric 

issues)
Nutritional support

Acknowledgment and management of financial and reimbursement 
issues

Bereavement management

WHO � World Health Organization; ACS � American Cancer Society.



American Medical Association (AMA)9 has emphasized that “in the
current system of care, many dying patients suffer needlessly, bur-
den their families, and die isolated from families and community.”
The AMA council and others3,6 have cited the advance directives
movement, the rising public enthusiasm for euthanasia and physi-
cian-assisted suicide, the popularity of the hospice, sensationalized
court cases, and the establishment of organizations such as Ameri-
cans for Better Care of the Dying and the Hemlock Society as evi-
dence of increasing uneasiness with medicine’s response to dying.
They call for acceptance of dying as a normal part of the human life
cycle, expanded research into terminal care, educational programs for
all health professionals, and better reimbursement for terminal care.5,6

Communication of Diagnosis, Therapy
Plans, and Prognosis
Several recent reviews have highlighted a number of sources of com-
munication difficulties with dying patients, including social factors,
patient and family barriers, and issues specific to physicians.13–17

Buckman13 addressed two specific tasks of communication in termi-
nal care: breaking bad news and engaging in therapeutic dialogue.
His six-step protocol is a useful paradigm for all health care practi-
tioners: (1) getting started, which includes such issues as location,
eye contact, personal touch, timing, and participants; (2) finding out
how much the patient already knows and understands; (3) learning
how much the patient wants to know; (4) sharing appropriate amounts
of information, with attention to aligning and educating; (5) re-
sponding to the patient’s and family’s feelings; and (6) planning on-
going care and follow-through.

There is usually no reason to provide detailed answers to questions
the patient has not yet asked. The concept of gradualism—revealing
the total truth in small doses as the illness unfolds—allows the pa-
tient the opportunity to develop appropriate coping strategies. How-
ever, it is important not to use euphemisms (such as swelling or lump),
but to acknowledge the presence of cancer when confirmation is in
hand. One must also realize that many patients do not hear the bad
news accurately when it is first presented, and reexplanation is often
needed.

Not only has the primacy of patient autonomy in modern medi-
cine encouraged truth telling, but studies reveal that patients greatly
prefer open, honest communication.13–17 Overall, the drive for dis-
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closure must be counterbalanced by the realization that the terminally
ill patient struggles to maintain a sense of hope in the face of an in-
creasingly ominous medical situation. Clinicians must continue to
nurture hope in their dying patients through appropriate optimism
around aspects of treatment, achievable goals, and prognosis, com-
bined with timely praise for the patient and family’s efforts to achieve
spiritual healing and death with dignity. When physicians apply good
communication skills (including attending to both verbal and non-
verbal signals, exploring incongruent affect, and empathically elicit-
ing patients’ perspectives) and actively work to reduce barriers to
mutual understanding, patients experience a reduction in both phys-
ical and psychological aspects of suffering.

One of the most difficult tasks is predicting how long the patient
will live. With improved computing and statistical tools, more accu-
rate objective estimates of survival are often available.18 Despite
these advances prognostication for many patients remains an imper-
fect science. One approach is to provide a conservative estimate that
allows the patient and family to feel proud about “beating the odds”
and exceeding expectations.

Psychosocial Support of the Patient 
and Family
One of the greatest challenges facing clinicians is to adequately ad-
dress the multitude of psychosocial needs of dying patients and their
families.19 Kubler-Ross was one of the first to study and popularize
the notion that terminally ill individuals often experience predictable
stages of emotional adaptation and response to the dying process.20

The five stages were characterized as shock and denial, anger, bar-
gaining, depression, and acceptance. Although duration of these
stages and the intensity and sequencing with which they are experi-
enced are highly variable from one individual to the next, accurate
recognition of the patient’s psychological stage allows the clinician
to optimize communication, support, and empathy to meet new needs
as they arise.

In addition to the needs delineated in Table 10.1, and the desire
for truth telling and a sense of hopefulness, dying patients above al-
most all else want assurance that the physician (and others) will not
abandon them.21 There is often great fear of dying alone in an envi-
ronment separated from loved ones and worry about being repulsive
to others because of loss of control over bodily functions. Terminally
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ill patients often seek physical expressions of caring, such as touch-
ing, hugging, and kissing. Regardless of their formal involvement
with organized religion, they also often seek closure on the spiritual
issues of their lives. Many individuals find great solace in life re-
view: the pleasures, pains, accomplishments, and regrets. Most de-
sire some input into making decisions about their care. The above
list of concerns applies as much to the family as to the patient. Al-
though in many circumstances family members are critical to the suc-
cess of terminal care, one must recognize not only caregiver depres-
sion and burnout but also dysfunctional family relationships that
impede successful physician management.

An often underappreciated aspect of successful supportive care is
developing understanding of the symbolic meaning of suffering and
dying for the individual patient. Experiences of illness and death and
beliefs about the appropriate role of healers are profoundly influenced
by a patient’s cultural22 and religious19,22,23 background. Efforts to
use racial or ethnic background alone as predictors of beliefs or be-
haviors may lead to stereotyping of patients and culturally insensi-
tive care for the dying. Koenig and Gates-Williams24 provide a pro-
tocol to assess the impact of culture. They recommend assessing, in
addition to ethnicity, (1) the vocabulary most appropriate for dis-
cussing the illness and death; (2) who has decision-making power—
the patient or the larger family unit; (3) the relevance of religious be-
liefs (death, afterlife, miracles, sin); (4) the attitude toward dead
bodies; (5) issues of age, gender, and power relationships within both
the family and the health care team; and (6) the patient’s political
and historical context (e.g., poverty, immigrant status, past discrim-
ination) (also see Chapter 1).

Comprehensive Palliative Care
At some point in the course of a chronic illness, it becomes clear that
further therapeutic efforts directed at cure or stabilization are futile.
Emphasis then shifts from curative to palliative care with an enhanced
focus on optimal function and quality of life. According to the World
Health Organization (WHO), palliative care “affirms life, regards dy-
ing as a normal process, neither hastens nor postpones death, pro-
vides relief from pain and other distressing symptoms, integrates the
psychological and spiritual aspects of care, offers a support system
to help patients live as actively as possible until death and provides
support to help the family cope during the patient’s illness and in
their own bereavement.”25
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Hospice
In the United States, palliative care is most effectively provided by
the now more than 2000 hospice organizations that coordinate the
provision of high-quality interdisciplinary care to patients and fami-
lies much more effectively and efficiently than most physicians could
do on their own.26 The first hospice was opened in South London by
Dr. Cicely Saunders in 1967, with the concept first appearing in
America by 1974. Philosophically, the objectives of hospice and pal-
liative care are the same. Hospice care, which is provided regardless
of ability to pay, has grown from an alternative health care move-
ment to an accepted part of the American health care system, with
Medicare reimbursement beginning in 1982. Hospice organizations
provide a highly qualified, specially trained interdisciplinary team of
professionals (nurses, pharmacists, counselors, pastoral care, patient
care coordinators, volunteers) who work together to meet the physi-
ologic, psychological, social, spiritual, and economic needs of pa-
tients and families facing terminal illness.26 Classically, more than
80% of hospice patients have had disseminated cancer, but in recent
years patients with chronic diseases that are deemed inevitably ter-
minal within 6 months have become eligible as well. The hospice
team collaborates continuously with the patient’s attending physician
(who must certify the terminal condition), to develop and maintain a
patient-centered, individualized plan of care. Hospice medical ser-
vices and consultation are available 24 hours a day, 7 days a week,
though minute-to-minute personal care of the patient by the hospice
team is not feasible and must be provided by family or volunteers.
Hospice care, though aimed at allowing the patient to remain at home
if desired, continues uninterrupted should the patient need acute hos-
pital care or a hospice inpatient unit.

Advance Directives
Because it is now possible to keep sick patients alive longer at greater
cost with lesser quality of life, patients and physicians have welcomed
the emphasis on advance directives planning. Advance directive is an
“umbrella” term that refers to any directive for health care made in
advance of serious, cognition-impairing illness that robs the patient
of decision-making capability.

Two general types of directive are widely recognized.27 With the
instructional type the patient specifies in writing certain circum-
stances and, in advance, declines or accepts specific treatments. The
second type involves appointment of a health care agent, a person to
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whom is delegated all authority about medical decisions. Each type
of directive has its strengths and drawbacks, and they should be seen
as complementary, not competitive.

The advance directives movement seems to fit well with an em-
phasis on patient autonomy and the economic reality of needing to
conserve health costs. Unfortunately, studies have revealed that ad-
vance directives may make little difference in the way patients are
treated at the end of life and reduce costs only modestly.28,29 Simi-
lar drawbacks have applied to the Patient Self-Determination Act,
which when implemented in 1991 was designed to encourage com-
petent adults to complete advance directives and to help identify those
patients who previously had executed such documents on admission
to acute or long-term facilities. Nonetheless, in practice the discus-
sions among physician, patient, and family leading up to establish-
ment of a formal directive are often of greater importance than the
documents themselves. When a terminally ill patient calmly discusses
foreseeable events and choices leading up to death, the effect on anx-
ious family members can be dramatic and salutary. Such discussions
ideally occur relatively early after a terminal illness is diagnosed so
as to avoid a crisis situation in which the patient becomes incapaci-
tated and the family must assume responsibility for clinical decisions
in the absence of knowledge about their loved one’s preferences. State
statutes vary widely regarding living wills and health care proxies as
well as the authority granted to close friends or family members in
the common situation where an incapacitated person has left no ad-
vance directives.

Physicians must realize that most dying patients at some point con-
template suicide and that a small but significant number, in one way
or another, will ask their physicians to help hasten death.30,31 With
the publicity surrounding doctor-aided suicides in Michigan and the
onslaught of state and federal judicial and legislative activity con-
cerning physician-assisted suicide (PAS), clinicians caring for dying
patients must explore their own moral stance in this challenging area
so as to deal more effectively with patient suffering. Fortunately, ap-
proval of PAS in Oregon (and the Netherlands) has greatly stimu-
lated clinicians’ interest in palliative care, especially when abuses of
the PAS process are uncovered.31

Inherent in any discussion of advance directives is the concept of
the loss of “decision-making capacity.” This catch-phrase obscures
the fact that in common practice decisional capacity is difficult to as-
sess. The elements of capacity seem straightforward: Can the person
indicate a choice and do so free of coercion? Can the person manip-
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ulate relevant information meaningfully and understand the conse-
quences of choosing each of the options? Searight32 published a help-
ful, clinically relevant interview framework for assessing patient
medical decision-making capacity. Such approaches verify that early
dementia does not by itself usually prevent patients from participat-
ing in advance directives discussions.

Pain Management
Symptom management, especially achieving pain relief (see Chapter
9), remains the first priority for the attending physician and pallia-
tive care team.3,7–9,25,33–35 Without effective control of pain and other
sources of physical distress, quality of life for the dying patient is
unacceptable, and progress on the psychological work of dying is
aborted. The very prospect of pain induces fear in the patient, and
frustration, anxiety, fatigue, insomnia, boredom, and anger contrib-
ute to a lowered threshold for pain. Thus treatment of the entire pa-
tient contributes to pain control.

Despite decades of evidence that physicians can and should be suc-
cessful in controlling cancer pain, studies continue to reveal under-
treatment and multiple barriers to effective cancer pain manage-
ment.6,33–35 Physicians have been guilty of inadequate knowledge of
pain therapies, poor pain assessment, overconcern about controlled
substances’ regulations, and fear of patient addiction and tolerance.
On the other hand, patients may be reluctant to report pain accurately.
The health care system also presents impediments by giving cancer
pain treatment low priority and inadequate reimbursement, along with
restrictive regulation of controlled substances.

Pain during terminal illness and with cancer may be of two types:
(1) nociceptive (somatic/visceral) and (2) neuropathic.25,33–35 So-
matic/visceral pain arises from direct stimulation of afferent nerves
due to tumor infiltration of skin, soft tissue, or viscera. Somatic pain
is often described as dull or aching and is well localized. Bone and
soft tissue metastases are examples of somatic pain. Visceral pain
tends to be poorly localized and is often referred to dermatomal sites
distant from the source of the pain.

Neuropathic pain results from injury to some element of the ner-
vous system because of the direct effect of the tumor or as a result
of cancer therapy (surgery, irradiation, or chemotherapy). Examples
include brachial or lumbosacral plexus invasion, spinal nerve root
compression, or neuropathic complications of drugs such as vin-
cristine. Neuropathic pain is described as sharp, shooting, shock-like,
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or burning and is often associated with dysesthesias. Unlike somatic/
visceral pain, neuropathic pain may be relatively less responsive to
opioids, whereas antidepressants, anticonvulsants, or local anesthet-
ics may have good efficacy (also see Chapter 9).

An optimum pain management program includes assessing the
pathophysiology of the patient’s pain, taking a pain history, noting
response to prior therapies, discussing the patient’s goals for pain
control, assessing psychosocial contributors to pain, and frequently
reevaluating the patient after changes in treatment. Use of visual ana-
logue or other pain scales is particularly useful for initial assessment
and follow-up. This technique is in keeping with the new Joint Com-
mission on Accreditation of Healthcare Organizations (JCAHO) stan-
dards of pain assessment, which encourage viewing pain as a vital sign.

Classically, the management of pain in terminally ill patients 
has involved multiple modalities: analgesic drugs, psychosocial and 
emotional support, palliative irradiation and surgery, and anesthesia-
related techniques, such as nerve blocks, which can be both diag-
nostic and therapeutic.33–35 Sometimes chemotherapy, radiopharma-
ceuticals, or hormonal therapies are of some help with cancer pain.

Analgesics are the mainstay for management of cancer and termi-
nal illness pain. Traditionally, they have been classified into three
broad categories: nonopioids (aspirin, acetaminophen, nonsteroidal
antiinflammatory agents), opioids (with morphine the prototype), and
adjuvant analgesics (antidepressants, anticonvulsants, local anesthet-
ics, capsaicin, corticosteroids, and neuroleptics).

Because patients with advanced disease often have mixed types of
pain, drugs from different classes are often combined to achieve op-
timal pain relief. This concept, together with the principle of using
the simplest dosing schedule and the least-invasive modalities first,
form the basis for WHO’s “analgesic ladder” approach to pain man-
agement.25 This approach, which has been validated in clinical trials
worldwide and championed by other agencies,25 recommends non-
opioids for mild to moderate pain (step 1), adding opioids (includ-
ing tramadol) for persistent or increasing pain (step 2), and finally
increasing the opioid potency or dose as the pain escalates (step 3).
At each step, adjuvant medications are considered based on the un-
derlying causes of the pain. The ladder-based protocol should not be
seen as rigid, as therapy must always be individualized, with doses
and intervals carefully adjusted to provide optimal relief of pain with
minimal side effects.

Although many opioid analgesics exist, morphine remains the gold
standard. Morphine has a simple metabolic route with no accumula-
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tion of clinically significant active metabolites. There are a wide va-
riety of preparations, making it easy to titrate or change routes of ad-
ministration. When switching narcotics or routes of administration,
physicians must be familiar with the well-publicized charts of
equianalgesic dosing equivalents.33–35

Regardless of the choice of specific drug, doses should be given
on a regular schedule, by the clock, to maintain steady blood levels.
Additional rescue doses can be superimposed as needed on the base-
line regimen. Transdermal fentanyl has been another option for
achieving steady-state blood levels.

There is no ceiling effect for morphine dosing. The hallmark of
tolerance development is shortening of the duration of analgesic ac-
tion. Physical dependence is expected, and addiction is rare. Sharp
increases in dosage requirements usually imply worsening of the un-
derlying disease. Opioid side effects—constipation, nausea, vomit-
ing, mental clouding, sedation, respiratory depression—are watched
for vigilantly, anticipated, and prevented if possible. Constipation is
so pervasive an issue that all patients on opioids should be started on
a bowel management regimen that may include fluid, fiber, stool soft-
eners, laxatives, enemas, or lactulose.

Regarding adjuvants, corticosteroids provide a range of effects, in-
cluding mood elevation, antiinflammatory activ-ity, antiemetic ef-
fects, appetite stimulation (helpful with cachexia), and reduction of
cerebral and spinal cord edema. They may be helpful for bone and
nerve pain. Megestrol may also stimulate appetite. Antidepressants
in lower doses (e.g., 10–100 mg of the prototype amitriptyline) and
anticonvulsants (especially gabapentin) help alleviate neuropathic
pain and provide innate analgesia as well as potentiation of opioids.
In standard doses the antidepressants are mood elevating, with par-
ticularly promising results achieved with the newer selective sero-
tonin reuptake inhibitors. Psychostimulants (e.g., methylphenidate)
may be useful for reducing opioid-induced respiratory depression and
sedation when dosage adjustment is not feasible. Bisphosphonates
and radiopharmaceuticals can be helpful with bone pain.

Physical and psychosocial modalities can be used with drugs to
manage pain during all phases of treatment. Physical modalities in-
clude cutaneous stimulation, heat, cold, massage, pressure, gentle ex-
ercise, repositioning, biofeedback, transcutaneous electrical nerve
stimulation, aroma therapy, acupuncture, and even immobilization
(casting). A variety of cognitive-behavioral interventions can also be
employed: relaxation, guided imagery, distraction, reframing, psy-
chotherapy, and support groups.
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Nonpain Symptom Management
Dying patients struggle with numerous losses and fears that are ex-
acerbated by debilitating and often demeaning nonpain symptoms,
including nausea, vomiting, anorexia, diarrhea, bowel impaction, de-
pression, anxiety, delirium, cough, dyspnea, visceral or bladder
spasms, hiccups, decubiti, and xerostomia. To preclude unnecessary
suffering, clinicians must utilize diverse methods to optimize pallia-
tive care and provide a relatively symptom-free death.3,7–9,36 Mor-
phine is of particular help with dyspnea.33 The key is to search for
reversible causes of these diverse symptom complexes before re-
sorting to medication management, which in extreme cases of unre-
lieved suffering can include legally and morally sanctioned “termi-
nal” sedation (the so-called double-effect phenomenon).7–9,36

Anorexia with decreased intake is distressing to families. In addi-
tion, concerns about providing adequate nutrition and hydration have
arisen on both a moral and symptom relief basis. Studies have re-
vealed that hunger is a rare symptom, and that thirst and dry mouth
are usually easily managed with local mouth care and sips.10,11,37

Thus food and fluid administration are now thought not to play a sig-
nificant role in providing comfort to terminally ill patients, nor is
such provision thought to be morally mandated (though the symbolic
meaning of feeding efforts should not be overlooked). Interestingly,
force feeding and total parenteral nutrition tend to shorten survival,
and tube feedings do not decrease aspiration risk.37

Bereavement and Grief
Most family members suffer psychologically during the dying of a
loved one and then go through an expected process of bereavement.
A multitude of feelings—shock, disbelief, a general numbing of all
affect, protest, relief, guilt, anguish, emotional lability, tearfulness—
accompany the first days to weeks of grieving, eventually giving way
to less intense feelings that in normal circumstances are largely re-
solved within 1 year. The mourning period is a time of physical vul-
nerability, with bereaved persons likely to suffer impaired immune
status and behavioral problems.38

The family physician is often best situated to provide ongoing be-
reavement services. The 13-month bereavement support offered by
hospice agencies and community grief support groups can be utilized.
Key tasks for the physician providing care to the bereaved include
validating and normalizing feelings, not medicating emotions simply
because they are intense, assessing the progress of the family’s grief
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work, identifying and intervening in abnormal grief, and using age-
appropriate models and interactional styles.38 Short-acting benzodi-
azepines can be helpful during the first 1 to 2 weeks if family mem-
bers need relief from sleeplessness and extreme tearfulness.

Special Needs of Dying Children
Although most of the previously mentioned principles of compre-
hensive terminal care apply equally well to dying children, several
additional considerations should be emphasized.39,40 Communication
must include age and developmentally appropriate vocabulary. Al-
though most children do not develop an accurate understanding of
dying until age 7 to 8, those as young as 4 to 5 recognize that they
are gravely ill. Physicians should openly discuss with parents what
role they wish to play in discussions of diagnosis, prognosis, and
death.

Multidisciplinary hospice involvement may be even more impor-
tant for children than adults. Likewise, studies have verified that most
terminally ill children, as well as their families, fare better when the
caring and dying occur at home.39,40 Clinicians must remain cog-
nizant of sibling issues such as feelings of neglect or jealousy. Sib-
lings may need reassurance that they are not in some way responsi-
ble for the child’s dying. In general, siblings should be encouraged
to participate in the care of their dying loved one.

Conclusion
The challenge in providing terminal care is to form an accurate un-
derstanding of the needs and preferences of the dying patient and to
fit the delivery of care to those needs. The fundamental rule is that
good care involves giving patients options and some sense of con-
trol. Physicians must realize that patients’ needs are shaped in un-
usual ways by factors (cultural and religious) that fall outside the
comfortable biomedical domain.
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11
Diseases of the
Rectum and Anus
Thomas J. Zuber

Anorectal disorders represent some of the most common, yet poorly
understood conditions in primary care. Any discussion of these con-
ditions requires a thorough understanding of the anorectal anatomy
(Figs. 11.1 and 11.2). The anal canal spans 2 to 3 cm from the lower
border of the anal crypts at the dentate line to the anal verge (exter-
nal skin).1 The anal canal is lined with a specialized squamous ep-
ithelium called anoderm.1 Sensory innervation from the external skin
extends upward to the dentate line. Most patients have no sensation
above the dentate line and are exquisitely sensitive below it.

Internal and external hemorrhoids are discussed here in detail, as
patients often attribute all anorectal complaints to “hemorrhoids.”
Other conditions that are reviewed include anal fissures, abscesses,
fistulas, incontinence, rectal prolapse, pruritus ani, infectious proc-
titis, hidradenitis suppurativa, condyloma acuminatum, and anal
carcinoma.

Hemorrhoids
It is estimated that 50% to 75% of United States adults suffer at some
time from hemorrhoids.2,3 Hemorrhoids are distended vascular cush-
ions that line the anal canal.4–7 Internal hemorrhoids are composed,
in part, of the dilated terminal tributaries of the superior and middle
rectal veins, appearing above the dentate line.2 External hemorrhoids
are composed of the dilated tributaries of the inferior rectal vein, ap-



pearing below the dentate line2 (Fig. 11.1). Mixed hemorrhoids are
composed of both internal and external hemorrhoids.

The anal cushions are composed of arterioles and venules,6,7 so
describing internal hemorrhoids as simple “varicose veins” is inac-
curate. The submucosal anchoring and connective tissue structure in-
side an anal cushion can become worn by chronic straining or from
trauma from passing inspissated stool.3 Ablative treatments for in-
ternal hemorrhoids attempt to re-create connective tissue anchoring
by scarring the mucosa to the underlying tissues.3

The entire anal canal must be thoroughly investigated before ini-
tiating treatment for hemorrhoids. Patients can be examined in the
knee-chest position, but most practitioners prefer the Sims’ or left
lateral decubitus position. The slotted Ives anoscope (Redfield Cor-
poration, Montvale, NJ) provides excellent visualization of a full anal
cushion or hemorrhoids above and below the dentate line. Once the
pathology is identified, patients can be offered appropriate treatment
interventions for their stage or severity of disease (Table 11.1).

Hemorrhoids tend to be a recurring problem.5 Lifestyle changes
are important to limit the need for repeated treatments and should be
recommended for all patients.4 The initial use of stool softeners and
the long-term use of stool bulking agents can reduce straining and
trauma to the anal canal.4,5,8–10 Patients should be encouraged to drink
six full glasses of water a day and consume at least five servings of
fresh fruits and fresh vegetables daily.9 Prolonged sitting should be
avoided, and patients should be educated not to delay toileting once
the rectum fills.
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Fig. 11.1. Anorectal anatomy and hemorrhoids.



Internal Hemorrhoids
Most patients with internal hemorrhoids present with painless rectal
bleeding. Internal hemorrhoids generally develop at the fixed posi-
tions of the anal cushions within the anal canal2,4,5,8 (Fig. 11.2). Sev-
eral new ablative techniques offer effective, less expensive treatments
(Table 11.1). Patients with severe bleeding, persistent prolapse, or
failure to respond to conservative modalities may require surgical 
intervention.5

The rubber band ligation technique effectively strangulates the in-
ternal hemorrhoid.1,3 A small rubber band is loaded onto a hollow
applicator, the hemorrhoid is pulled inside the applicator, and the rub-
ber band is released to the base of the hemorrhoid.1,5,8 The hemor-
rhoid sloughs off during the following 1 to 2 weeks.3 Moderate pain
can follow this procedure, as can the rare but significant complica-
tion of pelvic sepsis.8,11 Any patient with pelvic pain, fever, and in-
ability to urinate following rubber band ligation must be immediately
evaluated for this potentially fatal complication.11

Infrared photocoagulation is an easily performed office treatment
for internal hemorrhoids.3 A 15-volt tungsten-halogen lamp provides
a controlled energy emission at the tip of the instrument.3 The en-
ergy causes tissue destruction up to 3 mm in depth, and subsequent
scar formation tethers the hemorrhoidal vessels to the underlying tis-
sues and reduces blood flow into the hemorrhoid.3 Multiple timed
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Table 11.1. Grading and Treatment Recommendations for 
Internal Hemorrhoids

Grade Appearance Treatment options

I Excessive bulging above Conservative management
the mucosal surface with fiber, stool bulking
without prolapse agents, dietary vegetables

II Prolapse with defecation Dietary management
and spontaneous Infrared coagulation
reduction Electrosurgical ablation

Rubber band ligation
III Prolapse that requires Infrared coagulation

manual reduction Electrosurgical ablation
Rubber band ligation
Surgical or laser

hemorrhoidectomy
IV Prolapse that cannot be Surgical hemorrhoidectomy

reduced manually Laser hemorrhoidectomy
Electrosurgical ablation



pulses lasting 1.0 to 1.5 seconds are administered at the upper (prox-
imal) portion of the internal hemorrhoid.

Infrared treatments have been described as a “painless” interven-
tion by some authors.3 Most patients experience a mild burning sen-
sation,10 but the treatment is performed without anesthesia and is well
tolerated. Pelvic sepsis has not been noted following infrared treat-
ment.

Bipolar diathermy and galvanic destruction are two methods of
electrosurgical destruction of internal hemorrhoids.3 Both treatments
appear to be effective and safe, and each can be used for higher grade
(grade 3 or 4) hemorrhoids. The galvanic destruction technique re-
quires at least 10 minutes of treatment time, compared to a few sec-
onds for infrared or bipolar diathermy treatments.

Some therapies for internal hemorrhoids have been largely dis-
continued. Sclerotherapy has significant risks, including mucosal
sloughing, thrombosis, abscess formation, and bacteremia.5 Cryother-
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Fig. 11.2. When examining a patient who is lying in the left lat-
eral decubitus (Sims’) position, the patient’s head is to the left
and the feet are to the right. The midline of the canal is parallel
to the floor. The circle represents the dentate line. The three anal
cushions (and locations for the development of internal hemor-
rhoids) generally are located at the 10 o’clock position (right pos-
terior), 2 o’clock position (right anterior), and 6 o’clock position
(left lateral). This type of circular drawing can be included in the
patient’s chart when evaluating hemorrhoids, with pathology
drawn inside (above the dentate line) or outside the circle to doc-
ument disease location and severity.



apy has a high cure rate but produces tremendous watery discharge
and can result in sphincter muscle damage and anal stenosis.3,5 Sur-
gical excision is occasionally required, but other destructive modal-
ities can be employed first. Laser hemorrhoidectomy is expensive
and is associated with slower healing rates than standard surgical 
excision.12

External Hemorrhoids
Uncomplicated, nonthrombosed external hemorrhoids rarely require
surgical intervention.5 Novice examiners may mistake external tags
for a true external hemorrhoid.2 A tag results from a prior hemor-
rhoid that has thrombosed, scarred, and effectively lost its blood sup-
ply.2 Rarely tags cause itching or interfere with hygiene, but they
generally are left untreated.

Thrombosed external hemorrhoids can cause extreme pain and dis-
ability and are common in pregnant patients and young adults.13 Pa-
tients present with a tender perianal mass, and the bluish blood clot
often can be seen through the skin. If the patient presents with the
thrombosed hemorrhoid during the first few days or if it ruptures, ex-
cision of the thrombosed hemorrhoid is indicated.5,8 Simple incision
and drainage of the clot frequently results in spontaneous reclosure
of the skin, rethrombosis, and recurrent pain in 24 hours.5,8

Excision of a thrombosed external hemorrhoid can be facilitated
by adequate exposure created by an assistant retracting the buttocks
laterally.5 Lidocaine (1–2%) can be administered above and around
the hemorrhoid. An elliptical excision is performed, removing over-
lying skin and the entire clot.1,5,14 Electrocautery can be employed
for hemostasis, and the wound can be left open or closed with a run-
ning subcuticular absorbable suture.

Thrombosed hemorrhoids that have been present for more than 48
to 72 hours generally are best treated conservatively.5,14,15 After 3
days time, the pain produced by surgical intervention frequently is
greater than the pain that occurs with spontaneous resolution. The
mass usually reduces slowly over the next few weeks.5

Nonhemorrhoidal Anorectal Diseases

Anal Fissure
A fissure is a crack or tear in the anal mucosa, usually produced by
the passage of hard stool.16,17 The lesion classically is associated with
bleeding and intense pain at defecation.16,17 Patients often complain
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of a sharp, cutting, or tearing sensation. Nearly half of the patients
present with the complaint of hemorrhoids.16

Anal fissures most commonly appear in the midline of the anal
canal, with 90% in the posterior midline.8,16,17 Fissures outside the
midline can be associated with other disease states such as Crohn’s
disease, tuberculosis, or syphilis.8 A search for associated pathology
should be initiated whenever a fissure is found outside the midline.

Because fissures develop in the heavily innervated anoderm, the
pain of a fissure often is out of proportion to the lesion’s size.9 They
can be diagnosed from the history, digital examination, and anoscopy.
When examining for fissures, the sphincter muscle spasm can be
overcome by gentle but persistent lateral separation of the edges of
the anal orifice using traction of the gloved fingers to the side of the
anus.17

Once discovered, many fissures heal over a few weeks time with
rigorous efforts to soften the stools.8,16 Stool softeners, increased
fluid intake, sitz baths, and stool bulking agents may be helpful.8,9,16

Lidocaine 2% jelly may assist with pain when applied to the tissues
just prior to a bowel movement.

Unhealed fissures can give rise to chronic, intermittent, or contin-
uous symptoms.16 Recurrent tearing of the anoderm with the passage
of each stool can result in a chronic fissure. The anal crypt immedi-
ately above the chronic fissure (at the dentate line) can become
swollen and edematous, resulting in a hypertrophied anal papilla or
polyp.16,17 Distal to the fissure (at the anal verge) may be a larger
sentinel skin tag or sentinel pile.17 This swelling on the outer edge
of the anal canal can serve as a marker for a fissure immediately
above.16,17

The internal anal sphincter muscle may develop spasm from the
presence of the overlying fissure. Over time the fissure may deepen,
and the spastic muscle becomes fibrotic and contracted.17 Conserv-
ative measures often fail once the muscle becomes fibrosed. Topical
nitroglycerin ointment can reduce sphincter muscle contraction while
the fissure is healing.18–20 Early studies used 0.2% ointment; com-
mercially available products in the United States (2% nitroglycerin
ointment) generally should be diluted.19,20 The ointment sometimes
produces headaches and syncope in young patients. Botulinum toxin
20 units injected in two divided doses into the anal sphincter on both
sides of the canal appears even more effective.21,22

Surgery for anal fissures usually is limited to patients who have
persisting fissures unresponsive to conservative measures. Lateral in-
ternal sphincterotomy, which releases the contracted muscle, is the
most widely recommended intervention.16,17 This surgery is per-
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formed by inserting a thin cataract or no. 11 blade through the peri-
anal skin between the external and internal sphincter muscles. The
blade is teased toward a gloved finger in the rectum, dividing the fi-
brotic internal sphincter. The blade should not cut all the way through
to the mucosa.17 Incontinence occasionally results from the proce-
dure, limiting the use of surgery for fissures.

Anorectal Abscess
An anorectal abscess results from cellulitis or infection of the glands
and crypts at the dentate line.8,17,23 Both aerobic and anaerobic bac-
teria may be noted within an anorectal abscess.17 Some reports sug-
gest a higher incidence of the abscesses among men. Anorectal ab-
scesses usually are obvious, producing diffuse swelling, erythema,
and pain around the anus. Most abscesses are aggravated by sitting,
coughing, sneezing, and defecating.17 Anterior abscesses in women
are occasionally confused with Bartholin’s abscesses.

Anorectal abscesses are classified according to their location. A
common classification system divides them into perianal, ischiorec-
tal, submucous (or high intermuscular), and pelvirectal.8,17,23 Peri-
anal abscesses represent half of all anorectal abscesses8 and appear
as ovoid swellings in close proximity to the anus. Fluctuance may be
noted on the perianal skin, and spontaneous drainage of a perianal
abscess commonly occurs.

Ischiorectal abscesses produce a more diffuse, brawny swelling of
the entire perianal region.17 Digital examination may reveal a bulging
in the anal canal. High intermuscular abscesses can be difficult to di-
agnose. They can produce a chronic aching that is relieved once the
abscess bursts and drains pus into the rectum.17

Anorectal abscesses should be surgically drained upon discov-
ery.8,17,23 Perianal abscesses can be drained by a cruciate incision (in
the shape of a plus sign) made as close as possible to the anal verge.8

Direct compression of the tissues expresses the pus, and an iodoform
gauze drain can be placed within the abscess cavity for 24 hours or
replaced for longer treatment periods. Antibiotics should not be used
in place of surgical drainage, and their use after drainage is debated.

Anal Fistula
An anal fistula is a chronic granulating tract connecting two epithelial-
lined surfaces.8,17 Simple fistulas usually have a single external skin
opening and a single internal opening in the anal canal or rectal mu-
cosa. More complicated fistulas can have a complex course and mul-
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tiple external openings. The wall of the tract is lined with a thick,
tough layer of fibrous tissue.17

Anal fistulas most commonly develop following pyogenic ab-
scesses.8,17 Small crypt abscesses along the dentate line may serve
as a reservoir for repeated infection from enteric bacteria.17 Three
fourths of all fistulas are low anal or low intersphincteric fistulas.17

Low intersphincteric fistulas extend upward from the skin between
the external and internal sphincter muscles and then dive through the
internal sphincter to the dentate line.

Anal fistulas are predominantly found in middle-aged men.17 Pa-
tients frequently give the history that they had a prior abscess that
burst, producing a chronic intermittent discharge.17 Anal fistulas gen-
erally are painless, but when associated with inflammatory bowel dis-
ease patients may complain of additional bowel symptoms. When ex-
amining a patient with a fistula, inquiry should be made about changes
in bowel habits, passage of mucus and blood, abdominal pain, and
weight loss.

The anal skin can exhibit a single or multiple fistular openings. An
opening may be situated on the summit of a pink or red nodule of
granulation tissue, and palpation of the perianal skin may express pus
through the opening. Gentle injection of a dye solution or the use of
a probe can identify the course of a fistula tract. Probing in the of-
fice setting is discouraged, as it may result in pseudotracts and dis-
tortion of the anatomy.8 Any patient identified with a fistula should
be referred for definitive surgical care.8

Many surgical and ablative procedures have been devised for fis-
tulas. Most authors recommend opening the fistula tract, with heal-
ing accomplished by wound granulation or by performing primary
closure.17 Setons made of silk or rubber bands can be threaded
through the fistula and tightened sequentially, producing necrosis of
the overlying tissues and externalization of the fibrous tract.17

Anal Incontinence
Anal incontinence is loss of control of flatus and feces.17,24 There
are many causes for anal incontinence, some of which appear in Table
11.2. Young patients with incontinence may suffer from congenital
anorectal deformities, secondary megacolon from chronic constipa-
tion, or trauma to the anal sphincter apparatus.17,24 Ulcerative coli-
tis can produce anorectal abscesses that destroy the sphincter mus-
culature. Mass lesions such as carcinoma, rectal prolapse, or large
hemorrhoids also can produce mechanical interference in canal clo-
sure and subsequent incontinence.17
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Functional fecal incontinence is defined as recurrent uncontrolled
passage of fecal material in a person without evidence of neurologic
or structural etiologies.25 The new definition suggests that an indi-
vidual must be at least 4 years of age, and that the incontinence can
be associated with either diarrhea or constipation in an individual
with a normal anal sphincter structure.25 The new definition for func-
tional disease includes the 25% of patients with diarrhea-predominant
irritable bowel syndrome who experience incontinence.25

Older women are particularly at risk for incontinence due to pro-
gressive denervation of the pelvic floor musculature from prior birth-
related injury.24 The aging process can produce decreasing resting
sphincter pressures, increased colonic transit time, and decreased sen-
sitivity to rectal distention in both genders. Debilitated elderly pa-
tients or those with dementia are particularly prone to incontinence.
Efforts should be made to establish a routine of daily stooling, fiber,
and stool bulking agents to limit soiling by the elderly.

Incontinence frequently is associated with fecal impaction in the
elderly.17 Fecal impaction occurs when a large, firm, immovable mass
of stool develops in the rectum owing to incomplete evacuation of
stool.26 Fecal impaction can be managed by breaking up the mass
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Table 11.2. Some Causes of Anal Incontinence

Congenital abnormalities (before and after surgery), such as ectopic 
anus

Neurologic conditions such as tabes dorsalis, spina bifida, cerebral 
vascular accident, dementia

Birth-related neurologic damage to the pelvic floor musculature
resulting from compression injury by the head at delivery

Trauma
Accidental impalement into the anorectal tissues
Obstetric tears
Operative trauma (fistula, hemorrhoids)
Rectal surgery such as internal sphincterotomy, fistulectomy

Secondary megacolon due to chronic constipation
Rectal prolapse
Large prolapsing third- or fourth-degree hemorrhoids
Ulcerative colitis with perirectal abscesses
Carcinoma of the anal canal
Amebic dysentery
Impaction of feces
Old age and general debility
Rectovaginal fistula
Radiation enteritis
Diarrheal states



with a gentle gloved finger or instrument and removing the inspis-
sated stool.17,26

Rectal Prolapse
Complete rectal prolapse, or procidentia, is the abnormal descent of
all layers of the rectal wall with or without protrusion through the
anus.27 Partial rectal prolapse, or prolapse of only the rectal mucosa,
is most frequently encountered in children between the ages of 1 and
5, and in the elderly. Partial prolapse is believed to be caused by an
abnormality in the attachment of the mucosa to the submucosal layer.
Straining may produce both partial and complete prolapse. Partial
prolapse creates a protruding mass with radiating furrows (like the
spokes on a wheel) and associated hemorrhoids.27 True procidentia
(full-thickness rectal prolapse) creates circular furrows.26

The initial treatment of partial prolapse is removal of contributing
factors such as colon polyps, diarrhea, constipation, or laxative use.
In infants the prolapse should be manually reduced following each
defecation, with gauze placed over the anus, and the buttocks then
taped together.27 As the child grows older, the partial prolapse often
decreases in size and frequency until it subsides altogether. If addi-
tional intervention is necessary, injection sclerotherapy, rubber band
ligation, or surgical hemorrhoidectomy may be beneficial.

In adults, complete rectal prolapse is more common in older
women. Multiparity and obstetrical trauma to the anal sphincter may
predispose to this increase in women. The majority of adults present
with the protruding rectal tissue, although bleeding, mucous dis-
charge, and pain may be reported. The treatment for procidentia (com-
plete prolapse) is surgical. There are many operations used for this
condition, and all can result in some degree of incontinence. About
40% of the elderly who undergo abdominal proctopexy do not regain
continence.27

Pruritus Ani
Pruritus ani is the symptom complex consisting of intense itching and
burning discomfort of the perianal skin.28 The itching and subsequent
scratching can lead to skin breakdown, maceration, weeping, and su-
perinfection. Itching is most common after a bowel movement or just
before falling asleep. Multiple causes exist for pruritus ani, and at-
tempts should be made to identify the specific cause and institute
specific treatment16,28–30 (Table 11.3). Patients with pruritus ani are
generally healthy, vigorous men (4:1 male/female ratio) aged 20 to
50 years.16,28
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Table 11.3. Conditions Associated with Pruritus Ani

Systemic illness
Diabetes mellitus
Hyperbilirubinemia
Leukemia
Aplastic anemia
Thyroid disease

Mechanical factors
Chronic diarrhea
Chronic constipation
Anal incontinence
Soaps, deodorants, perfumes
Hemorrhoids producing leakage
Prolapsed hemorrhoids
Alcohol-based anal wipes
Rectal prolapse
Anal papilloma
Anal fissure
Anal fistula

Skin sensitivity from foods
Tomatoes
Caffeinated beverages
Beer
Citrus products
Milk products

Medications
Colchicine
Quinidine

Dermatologic conditions
Psoriasis
Seborrheic dermatitis
Intertrigo
Neurodermatitis
Bowen’s disease
Atopic dermatitis
Lichen planus
Lichen sclerosis
Contact dermatitis

Infections
Erythrasma (Corynebacterium)
Intertrigo (Candida)
Herpes simplex virus
Human papillomavirus
Pinworms (Enterobius)
Scabies
Local bacterial abscess
Gonorrhea
Syphilis



A complete skin examination with focus on the mouth, scalp, and
nails may provide evidence for a coexisting dermatologic condition
(see Chapter 12). The perianal tissues should be closely inspected for
primary perianal pathology. Pinworms and Candida infections are
the most common infections associated with pruritus ani.30 Unfortu-
nately, in most patients there is no demonstrable cause.16

Patients should be educated about proper perineal hygiene. Soaps
and talcum powders should be avoided, and patients should use white,
undyed, unscented toilet tissue to limit allergic skin reactions. Ex-
cessive anal wiping is discouraged as it may produce skin lichenifi-
cation.30 Loosely fitting, dry cotton undergarments should be worn.
Men who sweat excessively during the day can be encouraged to
change their underwear at midday to limit moisture on the skin.

Pruritus ani can be difficult to treat. An empiric trial of a combi-
nation steroid and antifungal cream often is recommended but may
not be successful.29 Limited symptomatic relief may be gained from
the use of antihistamines.29 Additional treatment recommendations
appear in Table 11.4. Dermatologic referral can be considered for re-
fractory cases.

Infectious Proctitis
Proctitis describes an inflammation limited to the distal 10 cm of the
rectum.31–35 Infectious proctitis usually is caused by sexually trans-
mitted diseases such as Neisseria gonorrhoeae and Chlamydia tra-
chomatis.23 Proctitis is considered when patients complain of rectal
discomfort, tenesmus, rectal discharge, and constipation.23 The
anorectal mucosa may appear red and friable, and a mucopurulent
discharge often is noted.
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Table 11.4. Treatment Guidelines for Patients with 
Pruritus Ani

Cleanse perianal tissues following defecation with water
Avoid applying soaps or vigorous scrubbing to tissues
Dry tissues with patting of cotton towel or hair dryer
Apply a thin cotton pledget dusted with unscented cornstarch 

between bowel movements
Consume high-fiber diet to regulate bowel movements
Eliminate foods that promote itching such as tomatoes, chocolate, 

nuts, citrus fruits, colas, coffee, tea, beer
Avoid topical medications as they create irritation
Use 1% hydrocortisone cream sparingly for itching
Systemic antihistamines may relieve itching at bedtime



Gonorrheal proctitis is most common in homosexual men. Rectal
gonorrhea in women usually results in spread from the genital tract,
although 6% of women with rectal involvement are culture-negative
from the cervix.23 The majority of infected individuals are asympto-
matic.25,36,37 The ability to express pus from the anal crypts is highly
suggestive of gonorrhea.37 Nearly one half of rectal swabs may be
falsely negative for gonorrhea, and empiric treatment is warranted
when a high suspicion for the disease exists. Intramuscular ceftriax-
one has replaced procaine penicillin G as the recommended treatment
due to increasing penicillinase-producing N. gonorrhoeae.23,31 Recul-
turing is recommended in 1 to 2 months, as treatment failure rates
may be as high as 35%.23

Chlamydia trachomatis is recovered in 15% of asymptomatic ho-
mosexual men.23 Because of the high rate of coexisting disease, all
persons with gonorrhea should be treated for presumed Chlamydia
infection (Table 11.5). Lympho-granuloma venereum (LGV), also
caused by C. trachomatis serovars, can produce proctocolitis, in-
guinal adenopathy, and fistulas.31 The sigmoidoscopic appearance
with LGV is usually more severe, whereas Chlamydia proctitis usu-
ally produces a nonspecific erythema of the mucosa.

Viral infections can cause proctitis. Herpes simplex virus may pro-
duce vesicles, ulcers, itching, fever, sacral paresthesias, urinary re-
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Table 11.5. Commonly Recommended Treatments for 
Infectious Proctitis

Causative organism Treatment

Neisseria gonorrhoeaea Ceftriaxone 250 mg IM
(single dose)

Chlamydia trachomatis Doxycycline 100 mg po
two times daily for 7 days

Herpes simplex virus Acyclovir 800–1600 mg/day po
for 10 days

Syphilis (Treponema pallidum) Benzathine penicillin G
2.4 million units IM

Entamoeba histolytica Metronidazole 750 mg po
three times daily for 10 days

Shigella species Trimethoprim-sulfamethoxazole
DS po two times daily for
7 days

Campylobacter jejuni Erythromycin 500 mg po
four times daily for 7 days

aConsider empiric treatment with doxycycline because of the high rate
of concomitant infection with Chlamydia trachomatis.



tention, and impotence.23 The anoscopic findings include erythema,
diffuse ulcerations, and occasional pustules. Acyclovir can be used
to shorten the clinical course or decrease shedding (400 mg five times
daily for 10 days) or used daily (400 mg twice a day) to prevent 
recurrences.32

Syphilis proctitis generally produces multiple painless chancres in
the perianal or anal area. Inguinal adenopathy may be present, and
ulcers may be painful if secondarily infected.23 Darkfield examina-
tion of scrapings or serologic testing can be used to document the in-
fection. Follow-up serology is recommended 3 and 6 months fol-
lowing treatment.

Hidradenitis Suppurativa
Hidradenitis suppurativa is a chronic, inflammatory disease of the
apocrine sweat glands of the skin.17 Hidradenitis can develop in the
perianal tissues, and often the skin changes are mistaken for perianal
fistulas. Hidradenitis develops after puberty and is more common in
individuals with oily skin. The patient may develop firm nodules that
can coalesce into bands or plaques. Induration, drainage, and ten-
derness commonly are seen. Surgical treatment includes complete ex-
cision of the affected skin in single or multiple stages.17

Condyloma Acuminatum
Anal condyloma are caused by the human papillomavirus (HPV),
usually types 6 and 11.33 Anal warts appear to be most common in
young men, especially those engaging in anal intercourse.31 Women
with anal warts often have coexisting warts on the cervix and labia.
Smoking and alterations in immune system function [poor nutrition,
human immunodeficiency virus (HIV) disease, severe allergies] may
predispose to HPV infection.

Anal warts often are multiple and extend from the anal skin into
the anal canal. Anoscopy is always indicated to evaluate the extent
of disease.34 Most patients exhibit only slight symptoms, such as ir-
ritation, moisture on the tissues, and occasional bleeding with defe-
cation. Malignant degeneration of the underlying tissues can occur,
especially in patients with HIV disease.35 The goal of therapy is ame-
lioration of signs and symptoms—not the eradication of HPV.31

The presence of anogenital warts in children incites high emo-
tional response, and management is controversial.34 While up to half
of these children have been sexually abused, many acquire the in-
fection by vertical transmission at birth. Assessment by a multidis-
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ciplinary team with set procedures for the consideration of abuse is
appropriate.34

Multiple therapies exist for anogenital condylomas.31,33 Podophyllin
(25% concentration, applied for 5 to 10 minutes) and bichloracetic
acid are topical agents applied weekly to destroy the warts.32 Bichlo-
racetic acid can be used in the anal canal,32 an important considera-
tion as up to 70% of homosexual men with external warts will have
lesions up to the dentate line.34 Both treatments can produce signif-
icant local skin irritation. Cryotherapy also is an effective destruc-
tive treatment but often is painful when applied to the perianal 
tissues.

Scissors excision following local anesthesia, and electrosurgical
excision and destruction are effective techniques for removing condy-
loma.32 The smoke plume generated at electrosurgery carries HPV
particles, and an appropriate smoke evacuator should be used to pro-
tect both the patient and health care providers. Intralesional recom-
binant interferon-� is approved for treatment of condyloma (1 mil-
lion units injected into each lesion three times a week on alternate
days for 3 weeks).32 Historically, application of topical 5-fluorouracil
(5-FU) cream has been used to eliminate perianal warts. The poten-
tial for severe local skin effects has all but eliminated use of 5-FU
cream.

Anal Carcinoma
Five types of malignant epithelial growths may develop in the anal
region. Adenocarcinomas are the most common malignancies in the
region, and most descend from the rectum above.17 Between 2% and
6% of all anal cancers are squamous cell carcinomas.17 Squamous
cell carcinomas of the anal canal, historically aggressive tumors, are
treated with irradiation, chemotherapy, and abdominopelvic resec-
tion.17 Malignant melanomas, basal cell carcinomas, and primary ade-
nocarcinomas of the anal canal are encountered much less commonly.
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12
Common Dermatoses
Daniel J. Van Durme

Acne Vulgaris
Acne is the most common dermatologic condition presenting to the
family physician’s office. There are an estimated 40 to 50 million
people in the United States affected with acne, including about 85%
of all adolescents between the ages of 12 and 25.1 It can present with
a wide range of severity and may be the source of significant emo-
tional and psychological, as well as physical, scarring. As adoles-
cents pass through puberty, and develop their self-image, the physi-
cal appearance of the skin can be critically important. Despite many
effective treatments for this disorder, patients (and their parents) of-
ten view acne as a normal part of development and do not seek treat-
ment. The importance of early treatment to prevent the physical and
emotional scars cannot be overemphasized.

The multifactorial pathogenesis of acne is important to understand,
as most treatments are not curative but rather are directed at dis-
rupting selected aspects of development. Acne begins with abnor-
malities in the pilosebaceous unit. There are four key elements in-
volved in acne development: (1) keratinization abnormalities, (2)
increased sebum production, (3) bacterial proliferation, and (4) in-
flammation. Each may play a greater or lesser role and manifests as
a different type or presentation of acne. Initially, there is an abnor-
mality of keratinization and increased sebum. Cohesive hyperker-
atosis of the cells lining the pilosebaceous unit combines with in-
creased sebum to block the follicular canal with “sticky” cells and
thus a microcomedo develops. This blocked canal leads to further
buildup of sebum behind the plug. This sebum production can be in-



creased by androgens and other factors as well. The plugged pilose-
baceous unit is seen as a closed comedone (“whitehead”), or as an
open comedone (“blackhead”) when the pore dilates and the fatty
acids in the sebaceous plug become oxidized. The normal bacterial
flora of the skin, especially Proprionybacterium acnes, proliferates
in this plug and releases chemotactic factors drawing in leukocytes.
The plug may also lead to rupture of the pilosebaceous unit under
the skin, which in turn causes an influx of leukocytes. The resulting
inflammation leads to the development of papular or pustular acne.
This process can be marked and accompanied by hypertrophy of the
entire pilosebaceous unit, leading to the formation of nodules and
cysts. There are also factors that can aggravate or trigger acne, such
as an increase in androgens during puberty, cosmetics, mechanical
trauma, or medications.2,3

Diagnosis
Diagnosis is straightforward and is based on the finding of come-
dones, papules, pustules, nodules, or cysts primarily on the face, back,
shoulders, or chest, particularly in an adolescent patient. The pres-
ence of comedones is considered a necessity for the proper diagno-
sis of acne vulgaris. Without comedones, one must consider rosacea,
steroid acne, or other acneiform dermatoses. It is important for choice
of therapy and for long-term follow-up to describe and classify the
patient’s acne appropriately. Both the quantity and the type of lesions
are noted. The number of lesions indicates whether the acne is mild,
moderate, severe, or very severe (sometimes referred to as grades
I–IV). The predominant type of lesion should also be noted (i.e.,
comedonal, papular, pustular, nodular, or cystic).3 Thus a patient with
hundreds of comedones on the face may have “very severe come-
donal acne,” whereas another patient may have only a few nodules
and cysts and have “mild nodulocystic acne.”

Management
Prior to pharmacologic management it is important to review and dis-
pel some of the misperceptions that many patients (and parents) have
about acne. This condition is not due to poor hygiene, nor are black-
heads a result of “dirty pores.” Aggressive and frequent scrubbing of
the skin may actually aggravate the condition. Mild soaps should be
used regularly, and the face should be washed gently and dried well
prior to the application of topical medication. Several studies have
failed to implicate diet as a significant contributor to acne,4 and fatty
foods and chocolate have not been found to be significant causative
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agents. Nevertheless, if patients are aware of something in their diet
that triggers a flare-up, they should avoid it.

All patients should be taught that acne can be suppressed or con-
trolled when medicines are used regularly, but that the initial ther-
apy usually takes several weeks to show significant benefit. As the
current lesions heal, the medications work to prevent the eruption of
additional lesions. Typically, a noticeable response to medication is
seen in about 6 weeks, and patients must be informed of this time
lapse so they do not give up too soon. Some patients may have some
initial worsening in the appearance of the skin when they first start
treatment.

The treatment options for acne are based on several factors, in-
cluding the predominant lesion and skin type, the distribution of le-
sions, individual patient preferences, and some trial and error. Ben-
zoyl peroxide has both antibacterial and mild comedolytic activity
and serves as the foundation of most acne therapy. This agent is avail-
able as cleansing liquids and bars and as gels or creams, with strengths
ranging from 2.5% to 10%. The increase in strength increases the
drying (and often the irritation) of the skin. It does not provide ad-
ditional antibacterial activity. This agent can be used once or twice
daily as basic therapy in most patients, although 1% to 2% of pa-
tients may have a contact allergy to it.2

Because all acne starts with some degree of keratinization abnor-
mality and microcomedone formation, it is prudent to start with a
comedolytic agent. Currently, the most effective agents are the top-
ical retinoids—tretinoin (Retin-A, Avita), adapalene (Differin), and
tazarotene (Tazorac). They are generally started at the lowest dose
possible and thinly applied every night. Mild erythema and irritation
are common at first. If they are severe, the frequency can be de-
creased to three times per week or less, and then slowly increased to
every night. The strength of the preparation can also be gradually in-
creased as needed and as tolerated over several weeks to months. Pa-
tients should be warned about some degree of photosensitivity with
tretinoin and should use sun blocks as needed. Tazarotene is in preg-
nancy category X and must be avoided in pregnant women due to
potential teratogenic effects. If benzoyl peroxide is also used, it is
crucial to separate the application of these compounds by several
hours. When applied close together, these preparations cause more
irritation to the skin while inactivating each other, rendering treat-
ment ineffective.

Antibiotics are recommended for papular or pustular (papulopus-
tular) acne. They act by decreasing the proliferation of P. acnes and
by inactivating the neutrophil chemotactic factors released during the
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inflammatory process. Topical agents include erythromycin (A/T/S
2%, Erycette solution), clindamycin (Cleocin T), tetracycline (Top-
icycline), and sodium sulfacetamide with sulfur (Novacet, Sulfacet-
R). These agents are available in a variety of delivery vehicles and
are applied once (sometimes twice) a day in conjunction with ben-
zoyl peroxide. With both topical and oral antibiotics, some degree of
trial and error is necessary. Some patients respond well to clin-
damycin, whereas another patient may respond only to erythromy-
cin. Azelaic acid (Azelex) topical cream has been Food and Drug
Administration (FDA) approved since 1996 for inflammatory acne
and has some antibacterial and comedolytic activity. It should be used
with caution in patients with a dark complexion, due to potential hy-
popigmentation. Additionally, benzoyl peroxide is available as a
combination gel with erythromycin (Benzamycin) or with clin-
damycin (BenzaClin) and can be convenient and effective, but some-
what expensive.

Oral antibiotics are indicated for patients with severe or widespread
papulopustular acne or patients with difficulty reaching the affected
areas on their body (i.e., on the back). The most commonly used oral
antibiotics are tetracycline and erythromycin, which are started at 1
g/day in divided doses. Tetracycline patients are warned of the pho-
tosensitivity side effect and advised to take the medicine on an empty
stomach, without dairy products. Erythromycin patients should be
warned of potential gastrointestinal (GI) upset. Other options for oral
medications are doxycycline (50–100 mg twice a day), minocycline
(50–100 mg twice a day), and occasionally trimethoprim-sul-
famethoxazole (Bactrim DS or Septra DS 1 tablet once daily) for the
refractory cases. As the acne improves, the dose of the oral medica-
tions can often be gradually decreased to about one-half the original
dose for long-term maintenance therapy.5,6

Oral contraceptives have also been shown to have substantial ben-
efits in many young women with acne. The non-androgenic proges-
tins, norgestimate (Ortho-Cyclen, Ortho-TriCyclen) or desogestrel
(Ortho-Cept, Desogen) should be used, and may take 2 to 4 months
to show benefit.6,7

Nodulocystic acne requires initial therapy with benzoyl peroxide,
tretinoin, and antibiotics. If these agents fail to control the acne ad-
equately, oral isotretinoin (Accutane) may be used. This agent has
been extremely effective in decreasing the production of sebum and
shrinking the hypertrophied sebaceous glands of nodulocystic acne.
In most patients it induces a remission for many months or cures the
condition. If lesions remain, they are usually more susceptible to con-
ventional therapy as described above. Accutane treatment consists of
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a 16- to 20-week course at 0.5 to 2.0 mg/kg/day. Although this med-
icine can be profoundly effective, it has “black box” warnings about
its teratogenicity and its association with pseudotumor cerebri. There
are also numerous less severe side effects, including xerosis, cheili-
tis, epistaxis, myalgias, arthralgias, elevated liver enzymes, and oth-
ers. Liver function tests, triglyceride levels, and complete blood
counts should be frequently monitored. The highly teratogenic po-
tential must be made clear to all female patients, and this medication
must be used with extreme caution in all women with childbearing
potential. Patient selection guidelines for women include (negative)
serum pregnancy tests before starting, maintenance of two highly ef-
fective methods of contraception throughout therapy and for 1 to 2
months after therapy, and signed informed consent by the patient.7,8

Atopic Dermatitis
Atopic dermatitis (AD) is a common, chronic, relapsing skin condi-
tion with an estimated incidence of 10% in the United States. It usu-
ally arises during childhood, with about 85% of patients developing
it during the first 5 years of life.9 The disease presents with severe
pruritus, followed by various morphologic features. It has been de-
scribed as “the itch that rashes.” Although AD can be found as an
isolated illness in some individuals, it is often a manifestation of the
multisystemic process of atopy, which includes asthma, allergic rhini-
tis, and atopic dermatitis. A family or personal history of atopy can
be a key element in making the diagnosis.

While there are questions as to the specifics of the role of the im-
mune system and allergies in AD, there is some type of abnormality
in the cell-mediated immune system (a T-cell defect) in these pa-
tients. They have an increased suscepti-bility to cutaneous viral (and
fungal) infections, especially herpes simplex, molluscum contagio-
sum, and papillomavirus.10,11 However, even though about 80% of
patients with AD have an elevated immunoglobulin E (IgE) level,
there is not enough evidence to conclude what specific role  aller-
gies play in the development of this disease.12,13 Thus even though
many people are under the misperception that their skin is allergic to
just about everything, they should be taught that the process is not a
true allergy but rather a reaction of genetically abnormal skin to en-
vironmental stressors.

The eruption is eczematous and usually symmetric. It is erythe-
matous, may have papules and plaques, and often has secondary
changes of excoriations and lichenification. The persistent excoria-
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tions can lead to secondary bacterial infection, which may be noted
by more exudative and crusting lesions. In infants and children, AD
is commonly seen on the face and the extensor areas, whereas in older
children and adults it is more commonly seen in flexural areas of the
popliteal and antecubital fossae and the neck and wrists (Fig. 12.1).
Patients with AD may also have numerous other features including
generalized xerosis, cheilitis, hand dermatitis, palmar hyperlinearity,
and sensitivity to wool and lipid solvents (e.g., lanolin).9,10

Treatment of atopic dermatitis begins with attempts at moisturiz-
ing the skin. Bathing is done only when necessary and then with cool
or tepid water and a mild soap (e.g., Dove or Purpose) or a soap sub-
stitute (e.g., Cetaphil). Immediately after bathing and gently patting
the skin dry, an emollient is applied to the skin to help seal in the
moisture. This emollient should have no fragrances, no alcohol, and
no lanolin (e.g., Aquaphor, Keri lotion, Lubriderm) and should be
used daily to maintain well-lubricated skin. If the affected areas are
particularly severe in an acute outbreak, wet dressings with aluminum
acetate solution (Burow’s solution) can be applied two or three times
daily. If the affected area has dry, noninflamed skin, a moisturizer
with lactic acid (e.g., Lac-Hydrin) can be of such help that steroids
can be avoided.

Controlling the intense pruritus is important. Keeping the nails
trimmed short, and the use of mittens at night can decrease the ex-
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coriations in children. Topical steroids can control the inflammatory
process. Generally the lowest possible potency should be used, but
often high-potency creams may be needed on lichenified areas. In in-
fants and children, one can often maintain good control with 0.25%
to 2.5% hydrocortisone cream or ointment, applied two or three times
a day. For more severe cases and in adults, 0.1% triamcinolone cream
or ointment (or an equivalent-strength steroid) may be needed. Only
rarely should fluorinated steroid preparations be used. While the un-
derlying pathogenesis and the pruritus of AD are not primarily hist-
amine mediated, many authors recommend the use of antihistamines
that can be adjusted and titrated to balance the antipruritic effect with
any potential sedating effects.9–11 The more traditionally sedating an-
tihistamines such as diphenhydramine (Benadryl) or hydroxyzine
(Atarax, Vistaril) can be used at night and loratadine (Claritin) or ce-
tirizine (Zyrtec) can be used during the day. Doxepin hydrochloride
5% cream (Zonalon) has both H1 and H2 blocking effects and may
help to control pruritus without the problems of long-term topical ste-
roid use; however, absorption of this agent leads to drowsiness in
some patients, particularly if a large amount of the skin is treated.
Tacrolimus ointment (Protopic) is an immunomodulating agent that
was FDA approved for AD in 2001. It works similarly to cyclosporine
and has been shown to be safe and effective for both long- and short-
term use in AD.14

If the AD suddenly becomes much worse, development of a sec-
ondary infection or a possible contact dermatitis must be considered.
If there is secondary infection, antibiotics directed at Staphylococcus
aureus are used. Dicloxacillin, erythromycin, cephalexin, and topi-
cal mupirocin (Bactroban) are good choices. For patients prone to re-
current impetigo, it is reasonable to have a usual supply of mupirocin
at home for any outbreaks. If these measures fail to provide adequate
control, it is reasonable to pursue possible specific provocative fac-
tors such as foods, contact allergens or irritants, dust mites, molds,
or possible psychological stressors.9

This condition can produce a great deal of anxiety and frustration
in both patients and parents, and the stress can further aggravate the
condition. Although psychological factors aggravate the condition,
it is important to emphasize that the condition is not caused by
“nerves.” It is an inherited condition that can be aggravated by emo-
tional stress. This supportive counseling for the patient and the fam-
ily can be crucial. Furthermore, although affected children may ap-
pear “fragile,” they are not, and they may desperately need some
affectionate handling to help ease their own anxieties about their
condition.15
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Miliaria
Miliaria (heat rash) is a common condition resulting from the block-
age of eccrine sweat glands. There is an inflammatory response to
the sweat that leaks through the ruptured duct into the skin, and papu-
lar or vesicular lesions result. It usually occurs after repeated expo-
sure to a hot and humid environment. Miliaria can occur at any age
but is especially common in infants and children.16

One of the most common forms of miliaria is miliaria crystallina,
in which the blockage occurs near the skin surface and the sweat col-
lects below the stratum corneum. A thin-walled vesicle then devel-
ops, but there is little to no erythema. This situation is often seen in
infants or bedridden patients and can be treated with cool compresses
and good ventilation to control perspiration.

Miliaria rubra (prickly heat or heat rash) is more commonly seen
in susceptible patients of any age group when exposed to sufficient
heat. In this case the occlusion is at the intraepidermal section of the
sweat duct. As a result there is more erythema, sometimes a red halo,
or just diffuse erythema with papules and vesicles. Occasionally, the
eruptions become pustular, resulting in miliaria pustulosa. There is
usually more of a mild stinging or “prickly” sensation than real pru-
ritus. The condition is self-limited but can be alleviated by cool wet
to dry soaks. A low-strength steroid lotion (e.g., 0.025% or 0.1% tri-
amcinolone lotion) is often helpful for alleviating the symptoms in
these patients.10

Pityriasis Rosea
Pityriasis rosea (PR) is a benign, self-limited condition primarily
found in patients between the ages of 10 and 35. The cause is un-
known, but a viral etiology is suspected as some patients have a pro-
drome of a viral-like illness with malaise, low-grade fever, cough,
and arthralgias; there is an increased incidence in the fall, winter, and
spring.17

This disorder typically starts with a single, 2- to 10-cm, oval, papu-
losquamous, salmon-pink patch (or plaque) on the trunk or proximal
upper extremity. This “herald patch” is followed by a generalized
eruption of discrete, small, oval plaques on the trunk and proximal
extremities, sparing the palms and soles and oral cavity. These
plaques align their long axis with the skin lines, thus giving the rash
a characteristic “Christmas tree” appearance (Fig. 12.2). The plaques
often have a fine, tissue-like “collarette” scale at the edges.
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The differential diagnosis includes tinea corporis, as the initial her-
ald patch can be confused with ringworm. The diffuse eruption of
PR may resemble secondary syphilis but can often be distinguished
by the sparing of the palms and soles in PR. It may also give the ap-
pearance of psoriasis (especially guttate psoriasis) but has much finer
plaques that are not clustered on the extensor areas. Finally, the erup-
tion may be confused with tinea versicolor. Skin scrapings for a potas-
sium chloride (KOH) preparation should be strongly considered in
any patient with apparent PR, as well as serologic testing for syphilis
in any sexually active patient.

The management of PR is fairly easy. Pruritus is generally mild
and can be controlled with oral antihistamines or topical low-
potency steroid preparations. Patients can be reassured that the le-
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sions will fade within about 6 weeks, but may last up to 10 weeks.
They should be warned, however, that postinflammatory hypo- or
hyperpigmentation (especially in those with more darkly pigmented
skin) is possible.17

Psoriasis
Psoriasis is a chronic, recurrent disorder characterized by an inflam-
matory, scaling, hyperproliferative papulosquamous eruption. Le-
sions are well-defined plaques with a thick, adherent, silvery white
scale. If the scale is removed, pinpoint bleeding can be seen (Aus-
pitz’s sign). Psoriasis occurs in about 1% to 3% of the worldwide
population.18 The etiology is unknown, although some genetic link
is suspected, as one third of patients have a positive family history
for the disease. It may start at any age, with the mean age of onset
during the late twenties.19

Lesions most commonly occur on the extensor surfaces of the
knees and elbows but are also typically seen on the scalp and the
sacrum and can affect the palms and soles as well. The nails may
show pitting, onycholysis, or brownish macules (“oil spots”) under
the nail plate. Finally, up to 20% of these patients may develop pso-
riatic arthritis, which can be severe, even crippling.20

Although psoriasis is usually not physically disabling and longev-
ity is not affected, the patient’s physical appearance can be pro-
foundly affected and may cause significant psychological stress as
the patient withdraws from social activities. Attention to the psy-
chosocial implications of this chronic disease is crucial for every fam-
ily physician.

The classic presentation, chronic plaque psoriasis or psoriasis vul-
garis, demonstrates erythematous plaques and silvery adherent scales
on elbows, knees (Fig. 12.3), scalp, or buttocks. It is usually easy to
diagnose when in the classic form, but there are numerous morpho-
logic variants. Discoid, guttate, erythrodermic, pustular, flexural (in-
tertriginous), light-induced, and palmar-plantar psoriasis are among
the many clinical presentations of this condition. The plaques may
be confused with seborrheic or atopic dermatitis, and the guttate vari-
ant may resemble pityriasis rosea or secondary syphilis. If the diag-
nosis is unclear, referral to a dermatologist or a biopsy (read by a
dermatopathologist, if possible) is in order.

The lesions often appear on areas subjected to trauma (Koebner
phenomenon). Other precipitating factors include infections, partic-
ularly upper respiratory infections, and stress. Several drugs, partic-
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ularly lithium, beta-blockers, angiotensin-converting enzyme (ACE)
inhibitors, and antimalarial agents are well known to trigger an out-
break or exacerbate existing psoriasis in some patients.18,19 The non-
steroidal antiinflammatory drugs (NSAIDs) used for psoriatic arthri-
tis may worsen the skin manifestations. Systemic corticosteroids can
initially clear the psoriasis, but a “rebound phenomenon,” or wors-
ening of the lesions, even after slowly tapering the dose is common.

Management
Patients must understand that there is no cure for psoriasis. All treat-
ments are suppressive (i.e., designed to control the manifestations,
improve the cosmetic appearance for the patient, and, it is hoped, in-
duce a remission). Therapy should start with liberal use of emollients
and mild soaps. Moderate exposure to sunlight, while avoiding sun-
burn, can also improve the condition. After this start, treatment mo-
dalities are divided into topical agents and systemic therapies. The
decision to use systemic agents is usually based on the percent of
body surface area involved, with 20% often being used as the cutoff
for changing to systemic treatment. In practice, however, the deci-
sion to use systemic therapy is based on the severity of the disease,
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Fig. 12.3. Typical psoriatic plaque.



the resistance to topical treatments, the availability of other agents,
and a complex of social and psychological factors.18–22 This decision
is usually best made by an experienced dermatologist in consultation
with the patient and the family physician.

Keratolytic preparations such as those with salicylic acid (Keralyt
gel) or urea-based (Lac-Hydrin) can soften plaques and increase the
efficacy of other topical agents. With the exception of emollients, the
topical treatments for chronic plaque psoriasis should be applied to
the lesions only and not the surrounding skin. It should be carefully
explained to the patient that the medications that stop the overgrowth
of the psoriatic skin have side effects on the normal surrounding skin
and application should be done carefully.

Topical steroid preparations are a typical starting point for psori-
asis, and while they can provide prompt relief, it is often temporary.
Tolerance to these agents is common (tachyphylaxis), and one must
remain vigilant for the long-term side effects of thinning of the skin,
hypopigmentation, striae, and telangiectasia. The lowest effective
strength is used, always using caution with higher strengths on the
face, groin, and intertriginous areas. Increased efficacy is seen when
ointments are used under occlusion, but this practice can also lead to
enough systemic absorption to suppress the pituitary-adrenal system.20

The topical agent calcipotriene 0.005% (Dovonex) has shown good
results with mild to moderate plaque psoriasis. It is a derivative of
vitamin D and works by inhibiting keratinocyte and fibroblast pro-
liferation. It is available as a cream, ointment, or scalp solution and
is applied as a thin layer twice a day with most improvement noted
within 1 month. Side effects include itching or burning in 10% to
20% of patients and rare cases of hypercalcemia (�1%), particularly
when large amounts are used (�100 g/week).21

Tazarotene (Tazorac) is a topical retinoid gel that inhibits epider-
mal proliferation and inflammation in psoriasis (and is also FDA ap-
proved for acne vulgaris). Tazarotene alone has shown only modest
benefit and can often cause irritation. Optimal benefit from this agent
is obtained by combining it with a medium-potency steroid, such that
tazarotene is applied each night and the steroid is applied each morn-
ing. This drug must be avoided in pregnant women due to potential
teratogenic effects.21

Chronic plaques can often be managed by using the antimitotic
agents of anthralin or coal tar. Anthralin preparations (e.g., Anthra-
Derm, Drithocreme, Dritho-Scalp) can be applied to thick plaques in
the lowest dose possible for about 15 minutes a day and then show-
ered off. Care must be taken to avoid the face, genitalia, and flexural
areas. The duration and strength of the preparation is gradually in-
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creased as tolerated until irritation occurs. This preparation is messy
and can stain normal skin, clothing, and bathroom fixtures. Coal tar
preparations can be used alone or, more successfully, in combination
with ultraviolet B (UVB) light therapy (Goeckerman regimen).19

Coal tar may be found in both crude and refined preparations, such
as bath preparations, gels, ointments, lotions, creams, solutions,
soaps, and shampoos. In general, the treatment is similar to that with
anthralin; progressively higher concentrations are used as needed un-
til irritation or improvement results. The preparations are left on
overnight, and staining can be a problem.

When systemic therapy is needed, treatment with ultraviolet (UV)
light can be extremely effective. There are two basic regimens: One
uses UVB (alone or with coal tar or anthralins) and the other uses
UVA light therapy with oral psoralens (PUVA) therapy. The pso-
ralen acts as a photosensitizer, and the UVA is administered in care-
fully measured amounts via a specially designed unit. Phototherapy
and photochemotherapy can be expensive and carcinogenic. Thus
they are administered only by an experienced dermatologist. Other
systemic agents include the retinoid acitretin (Soriatane), methotrex-
ate, etretinate (Tegison), and cyclosporine.18–21 Due to the numerous
side effects of these medicines, their use is generally best left to an
experienced dermatologist and is beyond the scope of this text.

The lesions of psoriasis may disappear with treatment, but resid-
ual erythema, hypopigmentation, or hyperpigmentation is common.
Patients must be instructed to continue treatment until there is near
or complete resolution of the induration and not to always expect
complete disappearance of the lesions.

Family and Community Issues
Proper patient and family education is crucial for managing the phys-
ical and psychosocial manifestations of this disease. The patient
should be allowed to participate in the decision of which treatment
modalities will be used and must be carefully instructed on the proper
use of the one(s) chosen. The ongoing emotional support the family
physician provides can help prevent the emotional scars that psoria-
sis may leave behind. The National Psoriasis Foundation (6600 SW
92nd, Suite 300, Portland, OR 97223; phone 800-723-9166, www.
psoriasis.org) is a nonprofit organization dedicated to supporting re-
search and education in this field. It provides newsletters and other
educational material for patients and their families. A written pre-
scription with the address and Web site can be one of the most ef-
fective long-term “treatments” for these patients.
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Poison Ivy, Poison Oak, and Sumac 
(Rhus Dermatitis)
Plant-related contact dermatitis can be triggered by numerous plant
compounds, but the most common allergen is the urishiol resin found
in the genus Toxicodendron (formerly Rhus) containing the plants
poison ivy, poison oak, and poison sumac. These three plants cause
more allergic contact dermatitis than all other contact materials com-
bined.10 The oleoresin urishiol, which serves as the allergen (and
rarely as a primary irritant), is located within all parts of the plant.23

The clinical presentation varies with the amount of the allergen
and the patient’s own degree of sensitivity. About 70% to 80% of
Americans are mildly to moderately sensitive to the allergen, with
about 10% to 15% at each end of the spectrum—either very sensi-
tive or completely tolerant.24 The eruption is erythematous with
papules, wheals, and often vesicles. In severe cases, large bullae or
diffuse urticarial hives are seen. The distribution is often linear or
streak-like on exposed skin from either direct contact with the plant
or by inadvertent spreading of the resin by the patient.

A history of exposure to the plant or to any significant activities
outdoors helps in the diagnosis. It must be remembered, however,
that the resin adheres to animal hair, clothing, and other objects and
can then cling to the patient’s skin after this indirect contact. Thus
the patient may not be aware of any direct exposure. The thick, cal-
loused skin on the hands often prevents eruption on the palms while
the resin is transferred to another part of the body, where an erup-
tion does occur. Outbreaks typically occur within 8 to 48 hours of
the exposure. Alternatively, the initial exposure may sensitize the pa-
tient so the rash occurs a couple of weeks after exposure in response
to the resin remaining on or in the skin.23 The ability of the resin to
remain on the skin (even after washing) and cause a later eruption
has led to the mistaken belief that the fluid of the vesicles can cause
spreading of the lesions.

Treatment begins with removal of any remaining allergen by thor-
ough skin cleansing with soap and water as soon after exposure as
possible. Rubbing (isopropyl) alcohol can be even more effective in
dispersing the oily resin. Any clothing that may have come in con-
tact with the plant should also be washed. If the affected area is small,
and there is no significant vesicular formation, topical steroids
(medium to high potency, such as triamcinolone 0.1–0.5%) are suf-
ficient. The blisters can be relieved by frequent use of cool com-
presses with water or with Burow’s solution (one packet or tablet of
Domeboro in 1 pint of water). Oral antihistamines (e.g., diphenhy-
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dramine 25–50 mg or hydroxyzine 10–25 mg, four times a day) can
help relieve the pruritus. If the outbreak is severe or widespread, or
it involves the face and eyes, oral steroids may be needed. A taper-
ing dose of prednisone (starting at 0.5–1.0 mg/kg/day) can be used
over 5 to 7 days if the outbreak started a week or more after expo-
sure. A longer, tapering course should be used (10–14 days) if treat-
ing an outbreak that started within 1 to 2 days of exposure. This reg-
imen treats the lesions that are present and should suppress further
development of lesions as the skin is sensitized.24

Prevention is best done by avoidance of the plants altogether or
using clothing (that is then carefully removed to avoid rubbing the
resin on the skin) as a barrier. The FDA has approved the first med-
ication proved to prevent outbreak, bentoquatam (IvyBlock). This
nonprescription lotion is applied before potential exposure and dries
on the skin to form a protective barrier. This lotion does not irritate
or sensitize the skin and provides 4 to 8 hours of protection. Desen-
sitization attempts have not been successful and are not recommended.

Seborrheic Dermatitis
Seborrheic dermatitis, a chronic, recurrent scaling eruption, is com-
mon (incidence 3–5%) and typically occurs on the face, scalp, and
the areas of the trunk where sebaceous glands are more prominent.
It is usually seen in two age groups: infants during the first few
months of life (may present as “cradle cap”) and adults ages 30 to
60 (dandruff). It causes mild pruritus, is generally gradual in onset,
and is fairly mild in its presentation. An increased incidence (up to
80%) has been described in patients with acquired immunodeficiency
syndrome (AIDS), and these patients often present with a severe, per-
sistent eruption.25 The etiology is unknown, but there appears to be
some link to the proliferation of the yeast Pityrosporum ovale, in the
Malassezia genus. While this organism is present as normal flora for
all people, the response of seborrheic dermatitis to antifungals agents
strongly suggests a role for P. ovale.26

The lesions are scaling macules, papules, and plaques. They may
be yellowish, thick and greasy, or sometimes white, dry, and flaky.
Thick, more chronic lesions occasionally crust and then fissure and
weep. Secondary bacterial infection leading to impetigo is not un-
common. The differential diagnosis includes atopic dermatitis, can-
didiasis, or a dermatophytosis. When the scalp is involved, the
plaques are often confused with psoriasis, and the two conditions
may overlap, referred to as seboriasis or sebopsoriasis. When the

190 Daniel J. Van Durme



trunk is involved, the lesions may appear similar to those of pityri-
asis rosea.

Periodic use of shampoos containing selenium sulfide (Selsun, Sel-
sun Blue), pyrithione zinc (Sebulon, Head and Shoulders), salicylic
acid and sulfur combinations (Sebulex), or coal tar (Denorex, Neu-
trogena T-Gel) can be effective, not just on the scalp, but also on the
trunk. The antifungal agent ketoconazole (Nizoral) is also available
as a shampoo and can be highly effective. These shampoos are used
two or three times a week and must be left on the skin (scalp) for
about 5 to 10 minutes prior to rinsing. They are used alternating with
regular soaps/shampoos as needed. This regimen may prevent the
tachyphylaxis that can occur with daily use. After about 1 month the
frequency of use can be decreased as tolerated to maintain control.
Low-potency topical steroid creams or lotions such as 2.5% hydro-
cortisone or 0.01% fluocinolone (also available as a shampoo) can
be used once or twice a day in the scalp or in other areas such as the
face, groin, and chest. Topical ketoconazole cream (Nizoral) or
terbinafine cream or spray (Lamisil) twice daily can also be helpful.
Thick scales, such as may be found on the scalps of infants, can be
gently scrubbed off with a soft toothbrush after soaking the area for
5 minutes with warm mineral oil or a salicylic acid shampoo. In se-
vere and unresponsive cases, isotretinoin (Accutane) has been shown
to be very effective in seborrheic dermatitis by markedly shrinking
the size of the sebaceous glands and demonstrating some antiin-
flammatory effect. As compared to treatment for acne vulgaris, these
patients often respond to lower doses (0.1 to 0.3 mg/kg/day) and
shorter courses (4 weeks).26 The same precautions, especially re-
garding pregnancy, that are described above must be observed.

Rosacea (Acne Rosacea)
A chronic facial dermatosis, acne rosacea typically appears in pa-
tients between the ages of 30 and 60. It is characterized by acneiform
lesions such as papules, pustules, and occasionally nodules (Fig.
12.4). It is more common in those of Celtic, Scandinavian, or North-
ern European descent—those with fair skin who tend to flush easily.
In addition to the facial flushing, generalized erythema, and telang-
iectasias, they may have moderate to severe sebaceous gland hyper-
plasia. Ocular manifestations such as conjunctivitis, blepharitis, and
episcleritis can be found in more than half of the patients. Severe in-
volvement of the nose can lead to soft tissue hypertrophy and rhino-
phyma. Otherwise, most lesions are on the forehead, cheeks, and
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nose. The pathogenesis is unknown, but increasing evidence suggests
that it is primarily a cutaneous vascular disorder that leads to lym-
phatic damage followed by edema, erythema, and finally papules and
pustules.27 Despite popular conception, alcohol is not known to play
a causative role, but the vasodilatory effects of alcohol may make the
condition appear worse. There is also some vasomotor instability in
response to stress, sun exposure, hot liquids, and spicy foods, and
these should be avoided.28

Treatment with oral erythromycin or tetracycline 1 g/day in di-
vided doses or with minocycline or doxycycline at 50 to 100 mg
twice a day can help alleviate both the facial and ocular manifesta-
tions of the disease. Response is variable, with some patients show-

192 Daniel J. Van Durme

Fig. 12.4. Acne rosacea.



ing a prompt response followed by weeks or months of remission
and others requiring long-term suppression with antibiotics. If long-
term treatment is needed, the dose is titrated down to the minimal ef-
fective amount. Topical agents include clindamycin and erythromy-
cin, but some of the better responses are seen with metronidazole
0.75% gel, lotion or cream (MetroGel, MetroLotion, Metrocream),
or 1% cream (Noritate) in mild to moderate cases.29 Topical sodium
sulfacetamide and sulfur lotion is available in a unique preparation
(Sulfacet-R) that includes a color blender for patients to add tint to
the lotion to match their own skin coloration. This agent is popular
with women in particular who may wish to hide the erythema and
lesions. Oral metronidazole (Flagyl) may be used with caution in re-
sistant cases. Topical tretinoin (Retin-A) and oral isotretinoin (Ac-
cutane) have shown promising results in patients with severe, re-
fractory rosacea.29–31

Dyshidrotic Eczema (Pompholyx)
Dyshidrotic eczema, a recurrent eczematous dermatosis of the fin-
gers, palms, and soles, is more common in the young population (un-
der age 40) and typically presents with pruritic, often tiny, deep-
seated vesicles. The etiology is unknown, but despite the name and
the fact that many patients may have associated hyperhidrosis, it is
not a disorder of sweat retention. Many of these patients have a his-
tory of atopic dermatitis, and it is considered a type of hand/foot
eczema. Emotional stress plays a role in some cases, as does inges-
tion of certain allergens (e.g., nickel and chromate).10

The onset is typically abrupt and lasts a few weeks, but the disor-
der can become chronic and lead to fissuring and lichenification. Sec-
ondary bacterial infection can also occur. The vesicles are usually
small but can be bullous and may give the appearance of tapioca.
The most common site is the sides of the fingers in a cluster distri-
bution (Fig. 12.5). The nails can also show involvement with dys-
trophic changes such as ridging, pitting, or thickening.

Controlling this disorder can be difficult and frustrating for the
physician and patient alike. Attempts should be made to remove the
inciting stressor whenever possible. Further treatment is similar to
that for atopic dermatitis: Cool compresses may provide relief, and
topical steroids can alleviate the inflammation and pruritus. It is one
of the dermatoses in which high-potency fluorinated or halogenated
steroids (in the ointment or gel formulation) are often needed to pen-
etrate the thick stratum corneum of the hands. If secondary infection
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is present, erythromycin or cephalexin can be helpful. Rarely, oral
steroids may be needed, but these drugs are reserved for the more
severe, recalcitrant cases.

Drug Eruptions
Rashes of various types are common reactions to medications. The
dermatologic manifestations can be highly variable: maculopapular
(or morbilliform) eruptions; urticaria; fixed, hyperpigmented lesions;
photosensitivity reactions; vesicles and bullae; acneiform lesions; and
generalized pruritus, among others. Serious and even life-threatening
dermatologic reactions can occur as well, such as Stevens-Johnson
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syndrome, toxic epidermal necrolysis, hypersensitivity syndrome,
and serum sickness.31,32

Definitively assigning a diagnosis of a particular eruption to a sin-
gle agent can be difficult, as patients may take multiple medications,
they may have coexistent illnesses, and the drug eruption may not
manifest until the patient has been taking it for several days (some-
times weeks). Only when the eruption follows the administration a
particular agent, resolves with removal of the agent, recurs with read-
ministration, and other causes have been excluded can one say that
the eruption is definitely due to a specific drug. Caution must be used
prior to any rechallenge with an agent, and so readministration is of-
ten not recommended. Subsequently, many patients mistakenly be-
lieve they have dermatologic reactions or allergies to certain med-
ications when their rash may have had nothing to do with their
medication.

Table 12.1 lists several of the typical drug reactions to some of the
more common drugs in clinical practice.10,15,24,32–34 Treatment con-
sists of stopping the offending (or suspected) medication. Topical
low- to mid-potency steroids and oral antihistamines can relieve the
pruritus that accompanies many eruptions.

Contact Dermatitis
Contact dermatitis is the clinical response of the skin to an external
stimulant. It is an extremely common condition. Chemically caused
dermatitis is responsible for an estimated 30% of all occupational ill-
ness.35 The condition is such a problem with a wide variety of mech-
anisms of pathogenesis and potential products involved that an in-
ternational journal, Contact Dermatitis, is devoted specifically to this
topic. By suspecting virtually everything and anything and taking a
thorough history, the family physician nevertheless should be able to
diagnose and manage most of these patients.

While some authors describe several different subtypes of contact
dermatitis, the two most common types are irritant contact dermati-
tis and allergic contact dermatitis. Morphologically and histologi-
cally, they can appear identical, and the difference to the clinician is
more conceptual.36 Irritant contact dermatitis accounts for the ma-
jority of cases of contact dermatitis, and results from a break in the
skin’s integrity and subsequent local absorption of an irritant. There
is no true demonstrable allergen present. A single exposure can in-
duce an inflammatory response if the agent is caustic enough or if
there is a marked degree of exposure. Often the response is the re-
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sult of prolonged exposure with repeated minor damage to the skin,
such as in those who must wash their hands frequently. Common of-
fending agents include soaps, industrial solvents, and topical med-
ications (e.g., benzoyl peroxide, tretinoin, lindane, benzyl benzoate,
anthralin).37,38

The second most common type is allergic contact dermatitis. It is
a delayed hypersensitivity reaction that occurs after the body is sen-
sitized to the offending agent. The reaction is thus often delayed
somewhat from the time of exposure. The response varies depend-
ing on the individual’s sensitivity, the amount and concentration of
the allergen, and the degree of penetration. Poison ivy dermatitis is
perhaps the most common form of allergic contact dermatitis (dis-
cussed earlier in the chapter). Other common offenders are nickel,
fragrances, rubber chemicals, neomycin, thimerosal, parabens (found
in sunscreens and lotions), and benzocaine (topical anesthetic).36–38

Even topical steroid preparations have been reported to cause aller-
gic contact dermatitis in some patients.39

Physical findings may be identical or may vary somewhat with
different forms of contact dermatitis. The irritant type often causes
an erythematous scaling eruption with a typically indistinct margin
(Fig. 12.6), whereas the allergic type may cause more erythema,
edema, vesicular formation, and weeping. The offending agent is of-
ten identified more by the shape of the eruption than the appearance
of the skin (e.g., a watchband or the elastic band of some article of
clothing).

Treatment is symptomatic after removal of the irritant or allergen.
Cool compresses can provide relief from the pruritus, particularly if
there is any weeping. Oral antihistamines may be needed along with
topical steroids. Ointment compounds are recommended, as they are
less irritating and sensitizing than most creams or lotions. The pa-
tient should avoid any topical preparations with benzocaine or other
-caines, as they may aggravate the condition. In severe cases a ta-
pering course of oral steroids over 1 to 2 weeks is necessary. Sub-
acute and chronic cases may also be colonized with Staphylococcus
aureus, and an oral antibiotic (e.g., dicloxacillin, erythromycin, or
cephalexin) may speed resolution.

Avoidance of the irritant or allergen is sometimes difficult for pa-
tients. Their job may require some exposure, or it may be difficult
to verify the specific agent. Testing with a commercially available
patch test kit (T.R.U.E. Test Allergen Patch Test Panel) is the most
reliable method of identifying a true allergic contact dermatitis and
its causative agent.39 This is particularly useful in developing a long-
term plan of avoidance.



Urticaria
Urticaria, a common skin condition affecting about 20% of the pop-
ulation, is characterized by transient wheals or hives.40 It is typically
a type I immunologic reaction (mediated by IgE) but may be from
physical or environmental exposure (pressure- or cold-induced). Urti-
caria can be acute (lasting less than 6 weeks) or chronic. Perhaps the
most frustrating issue for the patient and physician faced with urti-
caria is that the underlying cause is often difficult to ascertain. In
only about 20% of cases of chronic urticaria can the specific etiol-
ogy be determined.41,42

A generalized eruption of pruritic wheals with erythema and lo-
calized edema and lesions lasting less than 24 hours establishes the
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diagnosis. Angioedema is a closely related process in which deeper
tissues may be involved, particularly mucous membranes. Severe
generalized urticaria can be a systemic illness leading to cardiac prob-
lems and even death.

One should search carefully to find the underlying etiology by do-
ing a thorough comprehensive history and physical examination.
Common causes include medications (antibiotics, NSAIDs, narcotics,
radiocontrast dyes), illnesses (viral hepatitis, streptococcal, parasitic),
connective tissue disorders (lupus, juvenile rheumatoid arthritis), en-
docrine disorders (hyper- or hypothyroidism), neoplastic disorders
(lymphoma, leukemia, carcinoma), physical agents (pressure, cold,
heat, exercise, menstruation), skin contacts (chemicals, fragrances,
dyes, soaps, lotions, feathers, animal dander), insect bites and bee
stings, foods (chocolate, shellfish, strawberries, nuts), and psycho-
logical stress.10,15,40,41,43 The amount of laboratory work and other
testing recommended can be highly variable and depends in part on
the clinical utility of finding the underlying trigger(s). In general, an
extensive workup is not advised during the first 6 weeks. Once the
condition has persisted into chronic urticaria, a thorough history is
as effective as an extensive and costly laboratory workup in finding
the underlying cause.40,44

Treatment consists of avoidance of any known or suspected pre-
cipitant and the use of medications as needed for comfort. The H1-
blockers such as cetirizine (Zyrtec), loratadine (Claritin), diphenhy-
dramine, or hydroxyzine can be used alone or in combination with
an H2-blocker such as cimetidine (Tagamet). Doxepin, a tricyclic an-
tidepressant, can also be helpful at 25 mg once or twice a day. For
severe, acute urticaria, a tapering dose of prednisone over 2 weeks
can be helpful. Chronic urticaria may require a great deal of main-
tenance emotional support, as the condition can make normal activ-
ities difficult. Patients must be reassured, and medications may be
needed on a long-term daily basis.
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13
Diabetes Mellitus
Charles Kent Smith, John P. Sheehan,
and Margaret M. Ulchaker

Diabetes mellitus (DM) affects 12 million to 15 million individuals
in the United States, incurring an immense cost in terms of morbid-
ity and premature death. The most prevalent form, type 2 DM, pre-
viously called adult-onset DM, has racial preponderances, female
predilection, and strong associations with obesity. During the 1980s
there was a revolution in DM management with the advent of home
blood glucose monitoring devices, human insulin, and reliable labo-
ratory markers of long-term glycemic control. Additionally, pub-
lished national and international standards of care have been dis-
seminated directly to patients and physicians, heightening the
importance of adequate care and glycemic control to minimize dev-
astating long-term complications.1,2 Table 13.1 describes diagnostic
criteria for diabetes mellitus, impaired glucose tolerance, and gesta-
tional diabetes.

Heightened clinical awareness of the genetics and predisposing
factors should foster early diagnosis and adequate metabolic control
of the type 2 patient. In contrast, the type 1 DM patient generally
presents with a more precipitous clinical picture of ketoacidosis. De-
clining islet cell secretory function is more gradual, however, and
can evolve over a 10-year period. Understanding the autoimmune na-
ture of islet destruction has led to experimental protocols attempting
to interrupt this process. Occasionally, there is diagnostic confusion
owing to a lack of a family history, the absence of significant keto-
sis, and the absence of significant obesity and other diagnostic hall-



marks. The measurement of C-peptide levels, islet cell antibodies,
and glutamic acid decarboxylase (GAD) antibodies provides useful
diagnostic clarification.3 C-peptide is the fragment produced when
proinsulin, produced by the islets of Langerhans, is cleaved to pro-
duce insulin. For every molecule of insulin produced, a molecule of
C-peptide has to exist; therefore, C-peptide is a marker of endoge-
nous insulin production. Measurement of a C-peptide level is very
useful in documenting insulin secretory capacity in the insulin-treated
individual, in whom an insulin level would measure both endoge-
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Table 13.1. Diagnostic Criteria for Diabetes Mellitus, Impaired
Glucose Tolerance, and Gestational Diabetes

Nonpregnant adults
Criteria for diabetes mellitus: Diagnosis of diabetes mellitus in 

nonpregnant adults should be restricted to those who have one 
of the following:
Fasting plasma glucose �126 mg/dL. Fasting is defined as no 

caloric intake for at least 8 hours.
Symptoms of diabetes mellitus (such as polyuria, polydipsia, 

unexplained weight loss) coupled with a casual plasma
glucose level of �200 mg/dL. Casual is defined as any time of
day without regard to time interval since the last meal.

2-hour postprandial plasma glucose �200 mg/dL during an oral 
glucose tolerance test. The test should be performed by World
Health Organization criteria using a glucose load containing
the equivalent of 75 g anhydrous glucose dissolved in water.

Note: In the absence of unequivocal hyperglycemia with acute 
metabolic decompensation, these criteria should be confirmed by
repeat testing on a second occasion. The oral glucose tolerance
test is not recommended for routine clinical use.

Criterion for impaired glucose tolerance: 2-hour postprandial 
plasma glucose �140 mg/dL and �199 mg/dL during an oral
glucose tolerance test. The test should be performed by World
Health Organization criteria using a glucose load containing the
equivalent of 75 g anhydrous glucose dissolved in water.

Pregnant women
Criteria for gestational diabetes: After an oral glucose load of 

100 g, gestational diabetes is diagnosed if two plasma glucose
values equal or exceed:
Fasting: 105 mg/dL
1 Hour: 190 mg/dL
2 Hour: 165 mg/dL
3 Hour: 145 mg/dL

Source: Clinical practice recommendations: 2001.1



nous and exogenous insulin. Careful clinical follow-up can clarify
evolving absolute insulin deficiency even in the absence of these lab-
oratory markers.

Pathophysiology
Previously, type 1 DM was considered to be an acute event. Viral
associations were invoked with regard to the seasonal trends in its
incidence. However, patients can have markers of islet destruction in
the form of islet cell antibodies for up to 10 years prior to the de-
velopment of overt DM. Islet cell, insulin, and GAD autoantibodies,
along with the loss of first-phase insulin secretion in response to an
intravenous glucose tolerance test, are highly predictive of evolving
type 1 DM.4 Attempts to interrupt this autoimmune process with im-
munosuppressive agents have been tried with some encouraging re-
sults, but toxicity remains a concern. Insulin has been given to ex-
perimental animals that have autoimmune islet destruction without
overt DM in an attempt to suppress the autoimmune process. A pi-
lot study of 12 patients demonstrated exciting promise for clinical
applicability of this approach in humans.5 However a nationwide clin-
ical trial of prophylactic insulin in individuals at high risk to develop
type 1 DM disappointingly showed no effect on the rate of progres-
sion to type 1 DM. A group of investigators in Edmonton, Alberta,
Canada have treated seven patients with type 1 DM with islet cell
transplantation. These patients who are initially on triple immuno-
suppression therapy have normal ambient glucose levels. However,
on intravenous glucose tolerance testing, they have impaired glucose
tolerance. The key to islet cell transplantation is developing safe im-
munosuppressives or modifying the process to eliminate the need for
immunosuppressives.6

In contrast, type 2 DM is associated with genetic predispositions,
advancing age, obesity, and lack of physical exercise. The impor-
tance of caloric intake and energy expenditure has been clearly es-
tablished.7 Although type 2 DM is a syndrome of insulin resistance
and islet secretory defects, in any given individual it is not possible
to define the degree of insulin resistance versus secretory defects with
any precision. The earliest metabolic defect found in first-degree rel-
atives of individuals with type 2 DM is defective skeletal muscle glu-
cose uptake with later increased insulin resistance at the level of the
liver and resultant uncontrolled hepatic glucose output. The ensuing
hyperglycemia can have a toxic effect called glucotoxicity on the
islets, resulting in secondary secretory defects with declining insulin
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secretion and self-perpetuating hyperglycemia. Hyperglycemia may
also downregulate glucose transporters. To become hyperglycemic,
insulin secretion must be insufficient to overcome the insulin resis-
tance; it has been estimated that insulin secretory capacity is reduced
by 50% at the time of diagnosis with type 2 DM.8 It is unclear whether
secretory defects or insulin resistance is the primary defect even for
type 2 DM. Patients may exhibit many abnormalities, including loss
of first-phase insulin secretion and loss of the pulsatility of insulin
secretion.9–12 Additionally, both men and women tend to have ab-
dominal obesity, which is associated with hyperinsulinemia and in-
sulin resistance.13 Type 2 DM is a syndrome not only of disordered
glucose metabolism but also of lipid metabolism; many patients have
a concurrent dyslipidemia manifesting elevations in serum triglyc-
erides, depressions in high-density lipoprotein (HDL) cholesterol, and
marginal increases in total cholesterol. This dyslipidemia results from
uncontrolled hepatic very low density lipoprotein (VLDL) secretion
and defective clearance of lipoprotein molecules. The associations of
hyperinsulinemia and insulin resistance with essential hypertension
have been documented14 along with the marked tendency for patients
with essential hypertension to develop DM and the converse—pa-
tients with type 2 DM developing essential hypertension. A central
unifying hypothesis focuses on hyperinsulinemia and insulin resis-
tance being primary metabolic aberrations that result not only in hy-
perglycemia but also hypertension and dyslipidemia. Thus our cur-
rent understanding of type 2 DM and the cardiodysmetabolic
syndrome, formerly known as syndrome X15 (hyperinsulinemia, dys-
lipidemia, hypertension, and hyperglycemia) highlights the important
issue not only of primary prevention of type 2 DM but also secondary
prevention.

Importance of Glycemic Control
The relation between microvascular complications of DM and gly-
cemic control has been debated for decades. Many studies suggested
an association between poor long-term glycemic control and reti-
nopathy, neuropathy, and nephropathy. Unfortunately, many of these
studies were not randomized, and the role of genetic factors was un-
clear. However, positive trends with glycemic control had been de-
scribed. Small human studies and several animal studies link sus-
tained metabolic control to the prevention of complications. One
study showed, however, that early poor control despite later good
control results in diabetic complications.16 The Diabetes Control and
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Complications Trial (DCCT) in individuals with type 1 DM proved
the profound impact of intensive therapy on reducing the risk of mi-
crovascular complications.17 Decades of questions about the glucose
hypothesis are therefore finally answered, with the obvious recom-
mendation that most individuals with type 1 DM be treated with in-
tensive therapy. A potential negative aspect of attempts to achieve
optimum glycemic control by intensive insulin therapy is the poten-
tial for severe hypoglycemia. An educated and motivated patient
working with a multidisciplinary health care team can significantly
reduce the risk of this. Glycemic goals may need to be modified in
the individual with poor hypoglycemia awareness. The United King-
dom Prospective Diabetes Study (UKPDS), a 20-year prospective
study in type 2 DM, demonstrated that both intensive glycemic con-
trol and intensive blood pressure control reduced the risk of mi-
crovascular and macrovascular complications of DM.18–20 Excellent
metabolic control as defined by normal hemoglobin A1c (HbA1c) lev-
els without significant hypoglycemia is an achievable goal.

Defining Control
The definition of DM control has varied. During the bygone era of
urine testing, predominantly negative urine tests were indicative of
good glycemic control. However, because blood glucose can be twice
normal in the absence of glycosuria, urine glucose monitoring is now
outmoded. Home blood glucose monitoring (HBGM) provides pos-
itive feedback of daily glycemic control to patients and physicians.
Patients engaged in intensive insulin therapy can monitor themselves
four to ten times per day and make adjustments in their regimen to
optimize blood glucose control. The precision and accuracy of the
home units has improved considerably, as has the simplicity and du-
ration of the test. Some systems enable users to obtain the blood sam-
ple from the forearm. Each system has its inherent weaknesses and
limitations in such areas as blood volume, timing, hematocrit, tem-
perature, and humidity. It is important that patients adhere strictly to
the manufacturers’ guidelines because attention to proper calibra-
tions, strip handling, and ongoing maintenance are critical. Minimally
invasive HBGM is the wave of the future, with the Glucowatch Bi-
ographer being the first to reach market. The HbA1c, the marker of
long-term glycemic control, measures the degree of glycosylation of
the A1c subfraction of hemoglobin and reflects the average blood glu-
cose over the preceding 60 to 90 days. It also allows for identifica-
tion of possible falsification of or errors in HBGM results. It is a use-
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ful motivating tool for patients; it often becomes a perceived chal-
lenge to reduce the result within the constraints of hypoglycemia.
The National Glycosylated Hemoglobin Standardization Program is
responsible for standardizing and correlating various assays to the
DCCT methodology.21

Hemoglobinopathies can skew HbA1c results, and can be detected
via inspection of the chromatograms in the laboratory. The Ameri-
can Diabetes Association recommends that the HbA1c be performed
at least two to four times per year in all patients. Given that the DCCT
demonstrated a linear relation between the HbA1c (all the way into
the normal, non-diabetic range) and microvascular complication risk,
the ideal is therefore normalization of the HbAa1c within the con-
straints of hypoglycemia. In addition to markers of glycemic control,
it is critical to monitor other clinical parameters. Annual lipid pro-
files are an integral part of overall DM care in view of the high preva-
lence of dyslipidemia especially in the patient with type 2 DM. In
type 1 DM patients, lipid disturbances are uncommon unless patients
are in poor glycemic control, have a familial dyslipidemia, or have
renal insufficiency. Markers of nephropathy are also important to
measure. The earliest marker, microalbuminuria, is not only a fore-
runner of overt clinical nephropathy but also a marker for greatly in-
creased cardiovascular risk in both type 1 and type 2 patients.22,23

Microalbuminuria can be conveniently measured in spot urine spec-
imens or by overnight albumin excretion rates,24 rather than the more
cumbersome 24-hour urine collection.

Patient Education
Patient attention to management principles decidedly affects short-
term metabolic control and ultimately has an impact on long-term
complications. The interactions of patients with registered nurses and
dietitians (preferably certified diabetes educators) are critical. The
presence of family members and significant others during the edu-
cational sessions is vital to a successful outcome. Education must en-
compass a comprehensive understanding of the pathophysiology of
DM and its complications and the importance of attaining and sus-
taining metabolic control. Accurate HBGM is critical; after initial in-
struction, periodic reassessment of performance technique helps to
ensure continued accuracy. The results stored in the memory of most
meters can be downloaded to a computer, via a meter-specific com-
puter program. However, the traditional written glucose log actually
provides more information when an educated, motivated patient
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records glucose results, times of day, medication administered, and
notes regarding activity and other variables. Education must also fo-
cus on dietary principles. For individuals with diabetes, the current
dietary recommendations are a diet containing at least 50% of the
calories from carbohydrate, less than 30% fat, and 20% or less pro-
tein. Caloric requirements are based on ideal body weight (IBW)—
not actual body weight. We calculate IBW by the Hamwi formula.25

Women
100 pounds for 5 feet
5 pounds for every additional inch
Example: Woman 5�3� � 115 pounds IBW

Men
106 pounds for 5 feet
6 pounds for every additional inch
Example: Man 5�8� � 154 pounds IBW

Based on anthropometric measures, 10% may be subtracted or added
based on small body frame or large body frame, respectively.

Basal caloric requirements then are as follows.

Woman 5�3�: IBW � 115 pounds
115 	 10 kcal � 1150 kcal/day

Add 300 to 400 kcal/day for moderate to strenuous activity. Subtract
500 kcal/day for 1 pound per week weight loss.

Because individuals with DM type 2 are generally hyperinsuline-
mic, diet prescriptions for weight loss and maintenance require a
lower caloric level than previously mentioned. The activity factor in
kilocalories (300–400 kcal/day) can be modified in these individu-
als. For the type 2 DM patient, caloric restriction is of major impor-
tance. In contrast, diet for the type 1 DM patient should involve care-
ful consistency of carbohydrate intake. Achieving this degree of
dietary education generally requires several sessions with a dietitian/
nutrition specialist. Dietary principles are an ongoing exercise, and
eradication of myths and misconceptions is a major task. Unfortunately,
many patients still perceive that “sugar-free” implies carbohydrate-
free and that “sugar-free” foods cannot affect blood glucose control.
This belief fails to recognize the monomer/polymer concept and the
fact that most carbohydrates are ultimately digested into glucose. In
addition to maintaining carbohydrate consistency, patients must learn
carbohydrate augmentation for physical activity in the absence of in-
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sulin reduction. Patients also need instruction on carbohydrate strate-
gies for dealing with intercurrent illness when the usual complex car-
bohydrate may be substituted with simple carbohydrate. Although it
has long been said that diet is the cornerstone of DM management,26

effective DM dietary education is still problematic owing to time con-
straints and reimbursement problems.

Insulin-treated patients must be aware of the many facets of in-
sulin therapy. Accurate drawing-up and mixing of insulin is an as-
sumption that is often not founded in reality. Site selection, consis-
tency, and rotation are crucial. Insulin absorption is most rapid from
the upper abdomen; the arms, legs, and buttocks, respectively, are
next. We find that administering the premeal insulin in the abdomen
optimizes postmeal control (assuming the use of lispro, insulin as-
part, or regular insulin). In contrast, the buttocks, as the slowest ab-
sorption site, is not a good choice for premeal injections. However,
the lower buttocks is an ideal site for bedtime injections of interme-
diate-acting insulin [neutral protamine Hagedorn (NPH)/lente] to
minimize nocturnal hypoglycemia. Haphazard site selection and ro-
tation can lead to erratic glycemic control. Because of the variabil-
ity in absorption among sites, we suggest site consistency—using the
same anatomic site at the same time of day (all breakfast injections
in the abdomen, all dinner injections in the arms, all bedtime injec-
tions in the lower buttocks). Broad rotation within the sites is im-
portant to eliminate local lipohypertrophy.27 The fast-acting insulin
analogues, lispro with its peak action 1 hour postinjection and the
new insulin aspart with its peak action 30 to 90 minutes postinjec-
tion, significantly improve postprandial glycemic control. This facil-
itates insulin injection timing as it is injected 0 to 10 minutes pre-
meal. In contrast, regular insulin requires premeal timing of insulin
injections (generally 30 minutes) to optimize postprandial glycemic
control, as its peak effect is 3 to 4 hours after injection. Patients need
a comprehensive perspective on insulin adjustments28 for hyper-
glycemia, altered physical activity, illness management, travel, and
alcohol consumption.

Patients need education on the pathophysiology, prevention, and
treatment of microvascular complications. Education on macrovas-
cular risk factors and their modification for prevention of cardiovas-
cular, cerebrovascular, and peripheral vascular disease is also criti-
cal. Patients can have a considerable impact on decreasing foot
problems and amputations with simple attention to hygiene (avoid-
ance of foot soaks), daily foot inspection, and the use of appropriate
footwear. These measures can greatly reduce the incidence of trauma,
sepsis, and ultimately amputations.29
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Diabetic Complications
Complications of DM include those that are specific to DM and those
that are nonspecific but are accelerated by the presence of DM. The
microvascular complications of DM are diabetes specific—the triad
of retinopathy, neuropathy, and nephropathy. Macrovascular dis-
ease—atherosclerosis—a common complication in patients with DM,
is not specific to DM but is greatly accelerated by its presence. A
major misconception among patients and even physicians is that the
complications of DM tend to be less severe in patients with type 2
DM. Patients with type 2 DM or impaired glucose tolerance have
greatly accelerated macrovascular disease and also suffer significant
morbidity from microvascular complications.

Retinopathy
Retinopathy, the commonest cause of new-onset blindness during
middle life, is broadly classified as nonproliferative (background) and
proliferative. In addition, macular edema may be present in either
category. Macular edema is characterized by a collection of in-
traretinal fluid in the macula, with or without lipid exudates (hard
exudates). In nonproliferative retinopathy, ophthalmoscopic findings
may include microaneursyms, intraretinal hemorrhages, and macular
edema. In more advanced nonproliferative retinopathy, cotton wool
spots reflecting retinal ischemia can be noted. In proliferative reti-
nopathy, worsening retinal ischemia results in neovascularization,
preretinal or vitreous hemorrhage and fibrous tissue proliferation.
Macular edema can also occur in proliferative retinopathy. Early di-
agnosis and treatment with laser therapy has been shown to be vi-
sion sparing in patients with macular edema and/or proliferative ret-
inopathy. Several studies clearly document the importance of annual
examinations by an ophthalmologist for all patients.30 Good visual
acuity does not exclude significant retinal pathology; unfortunately,
many patients, and health care providers alike, believe good visual
acuity implies an absence of significant retinal disease.

Neuropathy
The clinical spectrum of diabetic neuropathy is outlined in Table 13.2.

Nephropathy/Hypertension
Diabetic nephropathy may first manifest as microalbuminuria, de-
tected on a spot urine determination or by the timed overnight albu-
min excretion rate. The presence of microalbuminuria should alert
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the patient and physician to the need for stringent glycemic control;
such control has been shown to decrease the progression from mi-
croalbuminuria to clinical proteinuria and attendant evolution of hy-
pertension. Hypertension increases the rate of deterioration of renal
function in patients with DM, and aggressive treatment is mandatory.
The Captopril Diabetic Nephropathy Study demonstrated that treat-
ment with the angiotensin-converting enzyme inhibitor (ACEI) 
captopril was associated with a 50% reduction in the risk of the com-
bined end points of death, dialysis, and transplantation in macropro-
teinuric (�500 mg/24 hr) type 1 DM patients. Overall, the risk of
doubling the serum creatinine was reduced by 48% in captopril-
treated patients. The beneficial effects were seen in both normoten-
sive and hypertensive patients such that captopril at a dose of 25 mg
po tid is approved for use in normotensive proteinuric (�500 mg/
24 hr) type 1 DM patients.31 In light of this and other studies in both
type 1 and type 2 DM patients, the use of ACEI for prevention of
progression of microalbuminuria and macroalbuminuria is recom-
mended, unless there is a contraindication. For antihypertensive ther-
apy ACEI is the antihypertensive of choice, unless contraindicated,
given the data not only in nephropathy but also in retinopathy. The
recent Heart Outcomes Prevention Evaluation (HOPE) study dem-
onstrated a reduced risk of microvascular and macrovascular events
in individuals with DM treated with the ACEI ramipril.32,33
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Table 13.2. Classification of Diabetic Neuropathy

Type Signs and symptoms

Sensory peripheral Pain and dysesthesia
polyneuropathy Glove and stocking sensory loss

Loss of reflexes
Muscle weakness/wasting

Autonomic Orthostatic hypotension
Gastroparesis, diarrhea, atonic bladder,

impotence, anhidrosis, gustatory sweating,
cardiac denervation on ECG

Mononeuropathy Cranial nerve palsy
Carpal tunnel syndrome
Ulnar nerve palsy

Amyotrophy Acute anterior thigh pain
Weakness of hip flexion
Muscle wasting

Radiculopathy Pain and sensory loss in a dermatomal
distribution



Given the macrovascular benefits alone, we should probably be
looking for reasons not to prescribe ACEIs, rather than reasons to
prescribe them. In patients intolerant of ACEIs due to cough, an-
giotensin receptor blockers and calcium channel blockers are good
alternatives in light of data that show decreasing proteinuria with
many of these agents over and above that achievable with conven-
tional antihypertensive therapy. Additionally, beta-blockers have a
favorable metabolic and side-effect profile. Avoidance of excessive
dietary protein intake is also important, as excessive dietary protein
may be involved in renal hypertrophy and glomerular hyperfiltration.
Strict glycemic control even over a 3-week period can decrease re-
nal size (as seen on ultrasonography) and decrease the hyperfiltra-
tion associated with amino acid infusions to levels comparable to
those of normal, non-DM individuals.34 Nationwide clinical trials
with pimagedine (an inhibitor of protein glycosylation and cross-
linking) in diabetic nephropathy were discontinued due to adverse
events and efficacy issues. Newer generation inhibitors of glycosy-
lation and cross-linking are under clinical development.

Patients with DM in general are salt-sensitive, having diminished
ability to excrete a sodium load with an attendant rise in blood pres-
sure; therefore, avoidance of excessive dietary sodium intake is im-
portant. Hyperinsulinemia and insulin resistance are also important
in the genesis of hypertension, with insulin-resistant patients having
higher circu-lating insulin levels to maintain normal glucose levels.
Associated with this insulin resistance and hyperinsulinemia is the
occurrence of elevated blood pressures even in nondiabetic individ-
uals. Insulin is antinatriuretic and stimulates the sympathetic nervous
system; both mechanisms may be important in the genesis of hyper-
tension. Hypertension exacerbates retinopathy, nephropathy, and
macrovascular disease and must be diagnosed early and managed ag-
gressively. When lifestyle modifications fail to control blood pres-
sure, the pharmacologic agent chosen should be not only efficacious
but kind to the metabolic milieu. Diuretics are very useful in ede-
matous states. Beta-blockers have an important role in the post–
myocardial infarction/anginal patient and in the heart failure patient.
The benefits of beta-blockade in these patients outweigh the theo-
retical problems of masking of hypoglycemia, delay in recovery of
hypoglycemia, and the worsening of insulin resistance. ACEIs inhib-
itors are a good choice in the proteinuric patient; calcium channel
blockers are a good choice for the angina patient. Alpha-blockers are
a good choice in the patient with benign prostatic hyperplasia, how-
ever, they are generally not used as monotherapy given the data sug-
gesting increased risk of congestive heart failure.35 Monotherapy 
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of hypertension is frequently unsuccessful, especially in the setting
of nephropathy, such that combination therapy is frequently needed
with special attention to underlying concomitant medical problems.

Macrovascular Disease
Macrovascular disease is the major cause of premature death and con-
siderable morbidity in individuals with DM, especially those with
type 2 DM. Conventional risk factors for macrovascular disease war-
rant special attention in DM; they include smoking, lack of physical
activity, dietary fat intake, obesity, hypertension, and hyperlipidemia.
Correction and control of hyperlipidemia through improved meta-
bolic control and the use of diet or pharmacotherapy are mandatory
for the DM patient. The National Cholesterol Education Program
guidelines36 are of special importance to the diabetic, as are the Amer-
ican Diabetes Association guidelines1 for the treatment of hyper-
triglyceridemia, with pharmacotherapy now being indicated for pa-
tients with persistent elevation in triglycerides above 200 mg/dL.
LDL cholesterol lowering has been demonstrated to confer greater
coronary event risk reduction and mortality reduction in diabetic pa-
tients than in nondiabetic patients. DM is one of the few diseases in
which women have greater morbidity and mortality than men, espe-
cially in terms of macrovascular disease, with black women bearing
the greatest load.

Foot Problems
Foot problems in the diabetic are a major cause of hospitalization
and amputations. They generally constitute a combination of sepsis,
ischemia, and neuropathy. The presence of significant neuropathy fa-
cilitates repetitive trauma without appropriate pain and ultimately
nonhealing. Additionally, neuropathy may mask manifestations of
peripheral vascular disease (PVD) (e.g., claudication and rest pain)
such that patients may have critical ischemia with minimal symp-
toms. Therefore, PVD may be difficult to diagnose on the usual clin-
ical grounds alone. Not only may neuropathy mask clinical symp-
toms, the clinical signs may be somewhat confusing. Patients with
less severe neuropathy may exhibit cold feet related to arteriovenous
shunting, and patients with more severe neuropathy may exhibit cu-
taneous hyperemia related to autosympathectomy. Noninvasive vas-
cular testing along with clinical evaluation is helpful for the diagno-
sis and management of PVD. Calcific medial arterial disease is
common and can cause erroneously high blood pressure recordings
in the extremities, confusing the assessment of the severity of PVD.
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Severe ischemia with symptoms and nonhealing wounds generally
requires surgical intervention. Milder symptoms and disease may re-
spond favorably to enhanced physical activity and the use of one of
the hemorheologic agents—pentoxifylline or cilostazol. Appropriate
podiatric footwear and management are important to both ulcer heal-
ing and prevention of repetitive trauma.29,37 Early PVD can readily
be detected by ankle-brachial indices using a hand-held Doppler. A
reduced ankle-brachial index at the posterior tibial artery in isolation
has been demonstrated to be an important marker, conferring a 3.8-
fold increased risk of cardiovascular death.

Achieving Glycemic Control
A recent consensus conference of the American College of En-
docrinology issued revised goals for glycemic control focusing on an
HbA1c �6.5% and a fasting blood glucose �110 mg/dL. These new
goals are in line with the International Diabetes Federation standards,
which in turn are in accord with the clinical trials data.

Type 1 DM
Optimal management of type 1 DM requires an educated, motivated
patient and a physiologic insulin regimen. The major challenge is
physiologic insulin replacement matched to dietary carbohydrate with
appropriate compensation for variables such as exercise. Physiologic
insulin replacement involves intensive insulin therapy with multiple
injections (three or more per day) or the use of continuous subcuta-
neous insulin infusion (CSII) pumps. Several regimens have been uti-
lized to achieve glycemic control (Table 13.3). The conventional
split-mix regimen combining lispro/regular and an intermediate-act-
ing insulin in the morning before breakfast and in the evening before
supper is antiquated. Its major limitation is nocturnal hypoglycemia
from the pre-supper intermediate-acting insulin when stringent con-
trol of the fasting blood glucose is sought. This regimen was one of
those used in the conventional group in the DCCT and was inferior
at reducing the risk of complications.

Taking the split-mix regimen and then dividing the evening insulin
dose—delivering lispro/regular insulin before supper and the inter-
mediate-acting insulin at bedtime—can afford a significant reduction
in the risk of nighttime hypoglycemia.38 Most patients require 0.5 to
0.8 units/kg body weight to achieve acceptable glycemic control.
There are numerous options for dosing insulin in an intensive ther-
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apy regimen. One option is to distribute two thirds of the insulin in
the morning and one third of the insulin in the evening, with (1) one
third of the morning dose being lispro/regular and two thirds being
intermediate-acting insulin; (2) 50% of the evening insulin as
lispro/regular insulin before supper; and (3) the remaining 50% as
intermediate-acting insulin at bedtime (10 P.M. to 1 A.M.). These doses
are modified according to individual dietary preferences and carbo-
hydrate distribution. See Table 120.3 for other options.

Additionally, patients need algorithms to adjust their insulin for
hyperglycemia, varying physical activity, and intercurrent illnesses.
These individualized algorithms are based on the unit/kg insulin dose.
Many episodes of severe hypoglycemia occur in the context of un-
planned physical activity and dietary errors; likewise, many episodes
of ketoacidosis occur during episodes of minor intercurrent illness.
For physical activity, a reduction in insulin dosage of 1 to 2 units per
20 to 30 minutes of activity generally suffices pending the intensity
of the activity. The other option is to augment carbohydrate intake
(i.e., 15 g carbohydrate prior to every 20–30 minutes of activity).
During illness it is important that patients appreciate the fact that ill-
ness is a situation of insulin resistance and that all of the routine in-
sulin should be administered. Carbohydrate from meals and snacks
may be substituted as simple carbohydrate in the form of liquids such
as juices and regular ginger ale. It is important that the treatment reg-
imen is individualized and that therapeutic options for insulin ad-
ministration are discussed with each patient. In this way, patients’
lifestyles can be accommodated and appropriate insulin regimens tai-
lored.28 For example, using a basal-bolus regimen with ultralente or
insulin glargine, it is possible to delay the lunchtime injection pend-
ing the patient’s time constraints; furthermore, the insulin dose can
be adjusted depending on carbohydrate intake and physical activity.
Inhaled quick-acting insulin is under clinical investigation. Concerns
exist, however, about the vasodilatory properties of insulin and the
theoretical potential for pulmonary hypotension and pulmonary
edema, especially in patients with cardiac dysfunction.39 In some in-
dividuals, a lunchtime injection is not feasible. A schoolchild or a
person engaged in construction work might find it difficult to ac-
commodate a prelunch insulin injection and might be better off with
a morning intermediate-acting insulin to cover the lunchtime carbo-
hydrate intake, with lispro/regular insulin being taken to cover the
breakfast carbohydrate intake as a combined prebreakfast dose.

Severe hypoglycemia in the well-educated, adherent, motivated pa-
tient on a physiologic insulin regimen is uncommon. Most severe hy-
poglycemic episodes are explained on the basis of diet or exercise
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and insulin-adjustment errors.40 The individual who is attempting to
achieve true euglycemia, however, is at risk for periodic easily self-
treated hypoglycemia. See Table 13.4 for management strategies. For
the individual with type 1 DM who has been educated thoroughly,
is on a physiologic insulin regimen with an agreed diet plan, and has
algorithms for illness and physical activity, failure to attain the de-
sired degree of glycemic control is largely related to psychosocial
variables or, occasionally, altered and unpredictable insulin kinetics.

Type 2 DM
In most instances, type 2 DM is a syndrome of insulin resistance cou-
pled with variable secretory defects, both of which can be com-
pounded by glucotoxicity. As insulin resistance is related to genetic
factors, obesity, and sedentary lifestyle, the mainstay of treatment for
the type 2 DM patient is correction of insulin resistance through diet
and exercise and reversal of glucotoxicity acutely through reestab-
lishment of euglycemia. Many patients still perceive themselves to
be more absolutely insulin-deficient than insulin-resistant and are
willing to accept insulin therapy as a compromise in the context of
failed weight loss efforts. Additionally, many patients perceive phar-
macotherapy to be equivalent to a diet and exercise regimen alone,
assuming the desired degree of glycemic control is achieved. Chronic
nonadherence to a diet regimen with resultant failure of weight loss
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Table 13.4. Hypoglycemia Management Strategies

Causes Signs and symptoms Treatment

Insulin/OHA Sympathomimetic Conscious—15 g
overdose Coldness Simple carbohydrate

Carbohydrate Clamminess Juice 4 oz
omission Shaking Regular soda 6 oz
Missed/late Diaphoresis 3 B-D glucose tablets

meal Headaches 7 Lifesavers
Missed/late

snack
Uncompensated Neuroglycopenic Unconscious

activity/ Confusion Glucagon SCa

exercise Disorientation D50 50 cc IV
Loss of

consciousness

aWe do not recommend the use of gel products (e.g., Monojel) for treat-
ment of unconscious hypoglycemia, as aspiration is a potential hazard.
OHA � oral hypoglycemic agent.



or progressive obesity frequently leads to mislabeling the patient as
a “brittle diabetic.” It is important to avoid premature and unneces-
sary insulin therapy in these individuals and to stress to them the im-
portance of diet and exercise as the most physiologic approach to
controlling their metabolic disorder.

Pharmacotherapy for Type 2 DM
Pharmacotherapy for type 2 DM can be directed at (1) decreasing in-
sulin resistance and increasing insulin sensitization (metformin hy-
drochloride and the thiazolidinediones), (2) interference with the di-
gestion and absorption of dietary carbohydrate (�-glucosidase
inhibitors), (3) augmentation of insulin secretion and action (sul-
fonylureas, repaglinide, and nateglinide), and (4) insulin therapy
(Table 13.5).

Decreasing Insulin Resistance/Increasing 
Insulin Sensitivity
Metformin hydrochloride and the thiazolidinediones work via dif-
ferent mechanisms. Metformin mainly inhibits the uncontrolled he-
patic glucose production, while the thiazolidinediones mainly en-
hance skeletal muscle glucose uptake—the earliest defect in evolving
type 2 DM.

Metformin (Glucophage), a true insulin sensitizer, decreases he-
patic glucose production and enhances peripheral glucose utilization.
It is an antihyperglycemic agent and does not stimulate insulin se-
cretion; hence, when used as monotherapy it cannot induce hypo-
glycemia. Ideal candidates for treatment are overweight or obese type
2 DM patients. The potentially fatal side effect of lactic acidosis gen-
erally occurs only when metformin is used in contraindicated pa-
tients: those with renal insufficiency, liver disease, alcohol excess,
or underlying hypoxic states (congestive heart failure, chronic ob-
structive pulmonary disease, significant asthma, acute myocardial in-
farction). Metformin should be discontinued the morning of (1) elec-
tive surgery that may require general anesthesia and (2) elective
procedures using contrast materials (e.g., intravenous pyelogram, car-
diac catheterization), and should not be restarted for 48 to 72 hours
after the surgery/procedure, pending documentation of a normal
serum creatinine. Adjustments in the individual’s diabetes regimen
will have to be made for this time period to maintain glycemic con-
trol. In the UKPDS, despite similar levels of glycemic control, the
subset of obese type 2 DM patients treated with metformin had a sta-
tistically significantly lower cardiovascular event and death rate than
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the other groups.41 Thus, metformin must be modulating other as-
pects of the cardiodysmetabolic syndrome.

Thiazolidinediones [pioglitazone (ACTOS) and rosiglitazone
(Avandia)] are antihyperglycemic insulin-sensitizing agents that bind
to the peroxisome proliferator-activated receptor (PPAR) and amplify
the insulin signal. In addition to glucose lowering properties, they
have purported beneficial effects on the other components of the car-
diodysmetabolic syndrome. These agents may also assist in preser-
vation of �-cell function via reduction in lipid deposition within the
islets of Langerhans—a concept called lipotoxicity, a finding docu-
mented in animals. These agents can be safely used in patients with
renal insufficiency without the need for dosage adjustment. A con-
traindication to their use is liver disease or elevations in hepatic
transaminases. Edema is the commonest clinical adverse effect. Al-
though the risk of transaminase elevation is rare, monitoring should
be done every 2 months for the first year, and periodically thereafter.
These agents are contraindicated in patients with New York grade III
or grade IV congestive heart failure. Clinically, glucose lowering is
very gradual with these agents, such that individualized downward
titration in insulin dosage in insulin-treated type 2 DM patients may
not be needed for at least 2 weeks, and the maximum effect may not
be seen for up to 12 weeks.

�-Glucosidase Inhibition
�-Glucosidase inhibition by acarbose (Precose ) and miglitol (Gly-
set) has a primary mode of action of decreasing postprandial blood
glucoses via direct interference with the digestion and absorption of
dietary carbohydrate. These agents are most commonly used as ad-
junctive therapy rather than monotherapy. Both of these agents need
to be dosed with the first bite of the meal. Increased intestinal gas
formation, the most common side effect, is minimized with slow dose
titration and does improve with continued administration.

Augmentation of Insulin Secretion
Sulfonylureas enhance insulin secretion and action. First-generation
sulfonylureas (chlorpropamide, tolazamide, tolbutamide), although
efficacious, have a higher risk of side effects, such as sustained hy-
poglycemia, the chlorpropamide flush (an Antabuse-like reaction),
protein binding interference with certain medications, and syndrome
of inappropriate diuretic hormone (SIADH) secretion. The second-
and third-generation sulfonylureas are preferred owing to their in-
creased milligram potency, shorter duration of action, and better side-
effect profile.
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Prior concerns about possible cardiotoxicity of sulfonylureas re-
lated to the University Group Diabetes Program (UGDP) Study have
generally disappeared, given the emergence of data to support the
safety of these agents from the cardiovascular prospective in the
UKPDS. Glimepiride, a third-generation sulfonylurea, has theoreti-
cal benefits in terms of reduced risk of hypoglycemia, potentially
lower risk of adverse cardiovascular effects, and perhaps reduced po-
tential for secondary failure.

The insulin secretagogue in the meglitinide class, repaglinide
(Prandin), is dosed prior to meals, producing an abrupt spurt of in-
sulin secretion, designed to assist in the control of postprandial glu-
cose levels. There is a potential, although unproven, for a reduction
in weight gain so frequently seen with sulfonylureas. Theoretical po-
tential to reduce secondary failure rates is also a purported benefit.

Nateglinide (Starlix), a phenylalanine derivative, is an insulin sec-
retagogue, the effects of which are glucose-dependent. Nateglinide
dosed prior to meals produces an abrupt spurt of insulin. However,
in contrast to repaglinide, nateglinide restores early insulin secretion
that is lost as �-cell function is declining prior to the development
of type 2 DM. Early insulin secretion is important, shutting off he-
patic glucose production in preparation for the prandial glucose rise.
Weight gain is attenuated and hypoglycemia is very rare. Switching
from a sulfonylurea to nateglinide can result in a slight rise in fast-
ing glucoses; however, as postprandial glucoses are significantly im-
proved, the HbA1c may be maintained or lowered. This is due to the
fact that postprandial glucose contributes more to the HbA1c than
fasting or preprandial glucoses do.

Insulin Therapy
To achieve the American Diabetes Association (ADA) goal HbA1c,
the vast majority of type 2 DM patients will require combination ther-
apy. The concept of initiating pharmacotherapy with an insulin-
sensitizing agent appears physiologically logical and, it is hoped, will
assist in delaying or preventing sulfonylurea failure, frequently seen
after 5 to 6 years of sulfonylurea monotherapy. Additionally, insulin
sensitization will ameliorate many of the other components of the
cardiodysmetabolic syndrome, thus, it is hoped, translating to reduced
macrovascular disease. This hypothesis is currently being tested in
several clinical trials.

Can type 2 DM be prevented? The Diabetes Prevention Program
in type 2 DM is ongoing with metformin being used in the treatment
group. In the HOPE trial, that nondiabetic patients at high risk to de-
velop cardiovascular disease who were treated with ramipril 10 mg
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daily had a 34% risk reduction in the development of type 2 DM.33

In the West of Scotland trial, the use of pravastatin reduced the risk
of developing type 2 DM by 30%.42 A recent Finnish lifestyle mod-
ification study demonstrated a 58% risk reduction in developing type
2 DM in patients with impaired glucose tolerance who were ran-
domized to a program of intensive diet and exercise.43

Insulin therapy in type 2 DM patients is indicated in situations
where patients are acutely decompensated and are more insulin-
resistant due to intercurrent illnesses. Clearly, short-term insulin ther-
apy can reestablish glycemic control acutely in many individuals.
However, reevaluation of endogenous insulin production with C-
peptide determinations is important. Most obese patients with type 2
DM have normal or fairly elevated C-peptide levels, assuming they
are not glucotoxic from antecedent chronic hyperglycemia. The ini-
tiation of insulin therapy in a type 2 DM patient remains controver-
sial in terms of indications and optimum insulin regimen. The
dilemma revolves around the obese C-peptide–positive patient who
was achieving good glycemic control in the short term with insulin.
This individual often suffers progressive obesity and worsening gly-
cemic control owing to worsening insulin resistance, thereby in-
creasing requirements for exogenous insulin. Thus frequently insulin
therapy in an obese C-peptide–positive patient fails to achieve its pri-
mary goal of sustained improved glycemic control. Additionally, per-
petuation of the obese state, or indeed worsening thereof, in con-
junction with progressive hyperinsulinemia raises concerns about the
impact of this worsened metabolic milieu on hypertension, dyslipi-
demia, and the atherosclerotic process. Initiation of insulin therapy
should therefore be undertaken cautiously in most patients and
progress carefully monitored in terms not only of glycemic control
but also of hypertension, dyslipidemia, and obesity.

Many insulin regimens have been used to treat type 2 DM, most
being similar to those used in the type 1 setting. Trends have focused
on the use of bedtime insulin therapy in these individuals on the
grounds that it can maximally affect the dawn hepatic glucose out-
put/disposal and peak insulin resistance, thereby achieving the best
possible fasting blood glucose and minimizing glucotoxicity. Mini-
mizing glucotoxicity facilitates daytime islet secretory function and
minimizes the need for daytime insulin therapy.44 Combination ther-
apy with insulin-sensitizing agents and insulin seems theoretically
sound, reducing the need for exogenous insulin. The data, however,
support modest improvements in glycemic control and modest re-
duction in insulin requirements. It is the exceptional patient who is
able to discontinue insulin therapy. One such regimen has been the
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use of a bedtime dose of intermediate-acting insulin at a dose of 0.2
units/kg of body weight coupled with daytime oral agents. An alter-
native to the bedtime intermediate-acting insulin is the use of insulin
glargine starting at a dose of 10 units and titrating accordingly. Al-
though hypoglycemia is relatively uncommon in type 2 DM patients
owing to their fundamental insulin resistance, it can occur in those
on insulin or sulfonylureas. Sulfonylureas should be used with cau-
tion in patients with hepatic or renal impairment and the elderly.

Gestational Diabetes Mellitus
Gestational DM (GDM) is an important entity in terms of maternal
morbidity, fetal macrosomia, associated obstetric complications, and
neonatal hypoglycemia. GDM should be sought in all patients using
current screening and diagnostic guidelines (Table 13.1). Early, ag-
gressive management can significantly improve outcome. The initial
strategy for the patient with GDM is dietary control; when the goals
of pregnancy are not being achieved (i.e., premeal and bedtime glu-
cose �90 mg/dL and 1 hour postprandial glucose �120 mg/dL), in-
sulin therapy is initiated. Given the data linking postprandial blood
glucose levels to macrosomia, it is important that postprandial glu-
cose levels are controlled adequately and that target glucose levels
are achieved.45,46 In our center the postprandial goal is most readily
and predictably reached with premeal lispro insulin. To cover basal
requirements we use a small dose of prebreakfast ultralente insulin
and an overnight intermediate-acting insulin. As an alternative, pre-
meal regular insulin and overnight intermediate-acting insulin can be
used. Most women with GDM have reestablishment of euglycemia
immediately postpartum. These individuals, however, should be
counseled on the long-term risks of prior GDM for developing overt
type 2 DM, which may occur in as many as 70% of these individu-
als.47 Additionally, the hazards of persistent obesity, associated in-
sulin resistance, dyslipidemia, hypertension, and potential for pre-
mature cardiovascular death must be addressed.48

Individuals with type 1 DM who are contemplating pregnancy
should be in optimal glycemic control prior to conception to decrease
the risk of congenital malformations and the incidence of maternal-
fetal complications. The achievement of two consecutive HbA1c lev-
els in the nondiabetic range is recommended before conception. Al-
ternatively, CSII may be used to readily achieve these goals. Careful
follow-up by a skilled management team is essential to an optimum
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outcome.46 Insulin glargine has a category C rating for pregnancy
and should not be used.

Contraception and DM
The use of oral contraceptives (OCs) in women with type 1 or type
2 DM has been an area of controversy,46 with many believing that
significant elevations occur in blood glucose along with an increased
risk of vascular complications. In our experience the incidence of
such problems is minimal given a woman who is normotensive and
has an absence of vascular disease; therefore, we believe OCs can be
safely used. Even for a woman in poor glycemic control, OCs are
still the most effective form of contraception.

Diabetic Ketoacidosis
Diabetic ketoacidosis (DKA) is the ultimate expression of absolute
insulin deficiency resulting in uncontrolled lipolysis, free fatty acid
delivery to the liver, and ultimately accelerated ketone body pro-
duction. Insulin deficiency at the level of the liver results in uncon-
trolled hepatic glucose output via gluconeogenesis and glycogenoly-
sis. With insulin-mediated skeletal muscle glucose uptake being
inhibited, hyperglycemia rapidly ensues. The attendant osmotic di-
uresis due to hyperglycemia results in progressive dehydration and a
decreasing glomerular filtration rate. Dehydration may be com-
pounded by gastrointestinal fluid losses (e.g., emesis from ketones
or a primary gastrointestinal illness with concurrent diarrhea). In-
sensible fluid losses from febrile illness may further compound the
dehydration.

Diagnosis of DKA is fairly characteristic in the newly presenting
or established type 1 DM patient. The history of polydipsia, polyuria,
weight loss, and Kussmaul’s respirations are virtually pathogno-
monic. Physical examination is directed at assessing the level of hy-
dration (e.g., orthostasis) and the underlying precipitating illness.
Measurement of urine ketone, urine glucose, and blood glucose lev-
els can rapidly confirm the clinical suspicion, with arterial pH, serum
bicarbonate, and ketones validating the diagnosis. A thorough search
for an underlying precipitating illness remains axiomatic (e.g.,
urosepsis, respiratory tract infection, or silent myocardial infarction).
Treatment is directed at correcting (1) dehydration/hypotension; 
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(2) ketonemia/acidosis; (3) uncontrolled hepatic glucose output/
hyperglycemia; and (4) insulin resistance of the DKA/underlying ill-
ness. Of course specific treatment is directed to any defined under-
lying illnesses.

Dehydration and hypotension require urgent treatment with a 5- to
6-L deficit to be anticipated in most individuals. Initial treatment is
0.9% NaCl, with 1 to 2 L/hr being given for the first 2 hours and
flow rates thereafter being titrated to the individual’s clinical status.
Use of a Swan-Ganz catheter is prudent in the individual with car-
diac compromise. Potassium replacement at a concentration of 10 to
40 mEq/L is critical to replace the usual deficits of more than 5
mEq/kg once the patient’s initial serum potassium level is known and
urine output is documented. Giving 50% of the potassium as KCl and
50% as KPO4 appears theoretically sound, but routine phosphate re-
placement has not been shown to alter the clinical outcome. Bicar-
bonate therapy is generally reserved for patients with a pH of less
than 7.0, plasma bicarbonate less than 5.0 mEq/L, severe hyper-
kalemia, or a deep coma. Bicarbonate is administered by slow infu-
sion 50 to 100 mEq over 1 to 2 hours with the therapeutic end point
being a pH higher than 7.1 rather than normalization of the pH.
Overzealous use of bicarbonate can result in severe hypokalemia with
attendant cardiac arrhythmogenicity, paradoxical central nervous sys-
tem acidosis, and possible lactic acidosis due to tissue hypoxia. In-
travenous insulin therapy is initiated at a dose of 0.1 U/kg/hr with
rapid titration every 1 to 2 hours should a 75 to 100 mg/dL/hr de-
crease in glucose not be achieved. Insulin therapy at this relatively
high dose is needed to combat the insulin resistance of the hormonal
milieu of DKA (i.e., high levels of glucagon, cortisol, growth hor-
mone, and catecholamines). Given that hepatic glucose output is more
rapidly controlled than ketogenesis, the insulin infusion rate can be
maintained by switching the intravenous infusion to dextrose 5% to
10% when blood glucose is less than 250 mg/dL. The insulin infu-
sion is continued until the patient is ketone-free, clinically well, and
able to resume oral feeding. It is of paramount importance that sub-
cutaneous insulin be instituted promptly at the time of refeeding.

Flow sheets should be generated documenting the following:

1. Patient admission weight relative to previous weights with serial
weights every 6 to 12 hours, urine ketones, and fluid balance

2. Vital signs and mental status every 1 to 2 hours
3. Bedside glucose monitoring every 1 to 2 hours
4. Urine ketones every 1 to 2 hours
5. Fluid balance
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6. Blood gases and arterial pH on admission, repeating until pH is
over 7.1

7. Serum potassium on admission and then every 2 to 4 hours
8. Serum ketones on admission and then every 2 to 4 hours
9. Complete blood count, serum chemistries, chest roent-genogram,

electrocardiogram, and appropriate cultures on admission
10. Abnormal chemistries other than potassium repeated every 4

hours until normal.49,50
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14
Thyroid Disease
Michael B. Harper and 
E.J. Mayeaux, Jr.

Thyroid diseases are among the most common endocrine disorders.1

They may seriously affect patients’ health and often require lifelong
treatment and monitoring. This chapter reviews the most common
thyroid problems, with emphasis on clinical presentation, diagnosis,
treatment, and follow-up.

Screening for Thyroid Disease
In 2000, the American Thyroid Association released consensus rec-
ommendations on screening asymptomatic adults for thyroid disease.2

Even though they note a serious lack of efficacy data, especially in
men and younger women, they recommend measuring a thyroid-
stimulating hormone (TSH) level in all patients at age 35 and every
5 years thereafter. These recommendations have not been generally
accepted to date. The American Academy of Family Physicians,
American College of Physicians, U.S. Preventative Services Task
Force, and the Royal College of Physicians conclude there is not
enough evidence to recommend screening in the general population.3

Screening patients who are at higher risk for thyroid disease is rec-
ommended. Patients with atrial fibrillation or hyperlipidemia should
be screened at least once. Annual screening is recommended for pa-
tients with diabetes or Down syndrome. Those taking amiodarone or
lithium require periodic monitoring.4



Hyperthyroidism
Thyrotoxicosis results from excess thyroid hormone. The prevalence
of this condition in the United States among adults over 55 years of
age is 2%. Two thirds of these patients were taking thyroid hormone
preparation.1 Excluding excess hormone ingestion, approximately
90% of hyperthyroidism is caused by Graves’ disease, and thyrotoxic
nodules and thyroiditis account for almost all other cases.5 Women
are more commonly affected by hyperthyroidism than men, with re-
ported ratios varying from 4:1 to 10:1.5,6

Health Risks
Hyperthyroidism causes or exacerbates several other health problems,
with cardiovascular complications being most important. Atrial fib-
rillation is the most common complication, occurring in 8% to 22%
of thyrotoxic patients, and these patients are at increased risk of stroke
from atrial thromboembolism.7 Cardiac failure, angina, myocardial
infarction, and sudden death have been associated with thyrotoxico-
sis.8 Thyroid storm causes multisystem involvement and carries a
high risk of mortality (10–75%).5 Calcium and bone metabolism are
affected by thyrotoxicosis, leading to osteoporosis and an increased
risk of bone fracture. Atrial fibrillation and osteoporosis may occur
with even subclinical hyperthyroidism.9 Periodic paralysis is a rare
complication of thyrotoxicosis, occurring mostly in Orientals.10

Family Impact
As with any chronic disease, hyperthyroidism places stress on the
family system. Among other symptoms, the affected family member
may experience emotional lability, heat intolerance, and fatigue, all
of which strain relationships within the family. Hyperthyroidism may
be especially stressful prior to diagnosis, when the patient and fam-
ily do not know an illness is responsible for these changes. Addi-
tional stress may result from reduced job performance or loss of 
income.

Clinical Presentation
Symptoms of thyrotoxicosis, arranged in order of frequency, are listed
in Table 14.1, and the chief complaint can be any one of these symp-
toms. A directed history usually reveals up to eight symptoms, al-
though some patients, especially in the geriatric age group, may re-
port only a few.5,11
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Table 14.1. Signs and Symptoms of Thyrotoxicosis (in Order 
of Frequency)

Symptoms/signs Percent of patients

Symptoms
Nervousness 88
Weight loss 83
Heat intolerance 75
Dyspnea 70
Palpitation 69
Increased sweating 62
Fatigue 58
Tachycardia 51
Eye complaints 49
Weakness 47
Increased appetite 45
Vomiting 44
Swelling of legs 38
Chest pain 36
History of fever 36
Nausea 28
Diarrhea 26
Frequent bowel movements 21
Abdominal pain 20
Swelling in neck 16
Anorexia 13
Constipation 12
Dysphagia 12
Hair loss 4

Signs
Goiter 96
Skin changes (smooth, moist) 85
Tremor 79
Tachycardia (�100 bpm) 76 (HR �100)

(heart rate �80 bpm)
Systolic murmur 76
Ocular signs (e.g., lid lag) 60
Brisk deep tendon reflexes 56
Pulse pressure �70 mm Hg 52
Bruit over thyroid 47
Atrial fibrillation 8
Gynecomastia 7
Splenomegaly 7

Source: Harper MB. Vomiting, nausea and abdominal pain: unrecog-
nized symptoms of thyrotoxicosis. J Fam Pract 1989;29:382–6.



Patients often report weight loss, even with a history of increased
appetite. Heat intolerance is usually described as preferring room tem-
peratures cooler than do other family members or preferring winter
to summer. Fatigue and weakness of proximal muscles can be re-
ported as difficulty climbing stairs.

It is of note that abdominal symptoms of vomiting, nausea, and
abdominal pain, although previously thought to be rare or present
only preceding thyroid storm, may be relatively common.11 Patients
who present with these abdominal symptoms as their chief complaint
may be at higher risk of missed diagnosis. Vomiting can occur with-
out nausea and tends to be postprandial. Abdominal pain is usually
epigastric or left upper quadrant in location, unrelated to meals, and
described as sharp or cramping.11

Physical findings of thyrotoxicosis are listed in Table 14.1, and
five or more are typically present. Goiter is the most frequent sign,
but the enlargement may be only mild or difficult to appreciate, es-
pecially when it occupies a substernal location. The skin tends to be
warm, moist, and velvety smooth. A fine tremor of outstretched hands
is usually present, and deep tendon reflexes are often brisk with a
rapid relaxation phase. Lid lag may be present with any cause of thy-
rotoxicosis; exophthalmos is specific to Graves’ disease. Onycholy-
sis may be present, typically of the ring fingers, causing separation
of the nail from the distal nailbed and difficulty cleaning the nails
(Plummer’s nails).5,10,11

Laboratory Evaluation
Confirmation of clinical thyrotoxicosis is accomplished by measur-
ing thyrotropin (TSH) by a highly sensitive assay and is further sub-
stantiated with measurement or estimate of free thyroxine (T4) and
sometimes free triiodothyronine (T3). These hormones are clinically
active only when they are not protein bound. A diagnostic approach
to the patient with thyrotoxicosis is shown in Figure 14.1. Along with
the TSH, initial tests are usually free T4 and free T3. Although the
reliability of some methods has been questioned in the past, newer
assays of free T4 and free T3 are more dependable.5,12 Alternately,
free T4 can be estimated with the free thyroxine index (FTI). This
value is obtained by measuring total T4 and thyroid hormone–
binding ratio (THBR, also known as T3 resin uptake), which is an
indirect measure of thyroid-binding protein. The FTI is calculated
from the first two measurements. When THBR is normal, an elevated
T4 level confirms thyrotoxicosis. However, euthyroid patients may
have an elevated total T4 due to excess thyroid-binding proteins, such

14. Thyroid Disease 235



as during pregnancy, with use of estrogens, or with some inherited
disorders.

Through pituitary feedback mechanisms, TSH levels inversely fol-
low free T4 levels. Measurement of TSH by a highly sensitive assay
in patients with hyperthyroidism yields a value far below the normal
range and helps confirm the diagnosis. The sensitive TSH is espe-
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Fig. 14.1. Diagnostic approach to the patient with thyrotoxicosis.



cially useful in patients with concomitant illnesses or on medications
that can alter T4 and THBR values.12 Because TSH is a more sensi-
tive measure of thyroid status, patients may have an abnormally low
TSH with a normal FTI. They are considered to have subclinical hy-
perthyroidism.5,9 TSH can also be moderately low as a result of 
nonthyroidal illness or medications (glucocorticoids and dopamine)
and is occasionally low in healthy people, particularly the elderly.13

The TSH level in these settings is usually not less than 0.1 �U/mL.
When the TSH level is less than the lower limit of a sensitive assay
(undetectable), thyrotoxicosis is usually present.5 Rarely, a TSH-
secreting adenoma causes hyperthyroidism with an elevated TSH.

When TSH is low but free T4 (or FTI) is normal, measurement of
free T3 should be obtained and, if elevated, confirms clinical thyro-
toxicosis. This condition, known as T3 toxicosis, occurs occasionally
in patients with early Graves’ disease or a thyrotoxic nodule.5,10

Nuclear medicine scans of the thyroid are useful for assessing thy-
roid size to determine if thyroid nodules are functioning (hot) or non-
functioning (cold) and to measure the level of thyroid function (thy-
roid uptake). Of the radionuclides available for thyroid scans, iodine
123 (123I) is probably optimal. Technetium may also be used for thy-
roid imaging, but measurement of function is less reliable, as a non-
functioning nodule by the 123I scan may demonstrate function with
technetium.5

Graves’ Disease
The disease described by Robert Graves in 1835 is the most com-
mon cause of hyperthyroidism.10 Its etiology is an autoimmune pro-
cess, closely related to chronic lymphocytic (Hashimoto’s) thyroidi-
tis. The onset of Graves’ disease may follow some physical or
psychological stress, and a family history of thyroid disease is often
present.5,10

Signs and Symptoms
All the clinical manifestations of thyrotoxicosis may be present in
Graves’ disease, with additional specific findings of ophthalmopathy
and dermopathy. A diffuse goiter occurs in most patients and may
cause neck swelling or dysphagia. On palpation, the thyroid is non-
tender and somewhat soft. Eye problems occur in more than 50% of
patients and include pressure sensation, irritation, gritty feeling,
lacrimation, a change in appearance, and occasional blurred vision
or diplopia. The exophthalmos occasionally causes marked eye irri-
tation or even blindness. Dermopathy occurs in 1% to 2% of patients
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and causes raised, firm, nontender, intradermal nodules on the ante-
rior surfaces of the lower legs. Clubbing of the nails (acropachy) is
a rare manifestation of Graves’ disease.5,10

Diagnosis
Graves’ disease is diagnosed by confirming hyperthyroidism with
thyroid function tests (FTI or free T4), along with one or more phys-
ical findings specific to the disease. If a goiter is present without ex-
ophthalmos or dermopathy, Graves’ disease may be difficult to dis-
tinguish from subacute painless thyroiditis or postpartum thyroiditis.
A reliable history of chronic hyperthyroid symptoms strongly sug-
gests Graves’ disease, and an elevated thyroid uptake confirms this
diagnosis when it remains in doubt.5,10 Thyrotropin receptor (TSH-
R) antibodies are present in most patients with Graves’ disease but
they are of limited diagnostic value. High titers of these antibodies
may identify those patients who are unlikely to go into remission.
Measurement of TSH-R antibodies in pregnant patients with thyro-
toxicosis may be useful.5

Treatment
Therapy of Graves’ disease is directed toward controlling the effects
of excess thyroid hormone and reducing the production of additional
hormone.13 Beta-blockers are especially effective in controlling the
tachycardia, tremor, and other symptoms related to excess hormone.
Propranolol is begun at 20 to 40 mg two to four times daily and in-
creased every few days until the heart rate is within the normal
range.10 When beta-blockers are contraindicated, diltiazem or cloni-
dine may be effective.14,15 Controlling hormone production may be
accomplished with antithyroid medications, radioiodine ablation, or
surgery. Choice of treatment is influenced by the clinical presenta-
tion, the age of the patient, and the patient’s ability and willingness
to comply with a treatment regimen.5,10

Antithyroid medications available in the United States to control
thyroid hormone production are methimazole or propylthiouracil. In
addition to blocking production of thyroid hormone, these medica-
tions may alter the course of the disease via their immunosuppres-
sive effects.16 Reported remission rates vary widely and are proba-
bly higher in patients with less severe hyperthyroidism, short duration
of illness, and small goiter. The duration of treatment is usually 6
months to 2 years. The remission rate can be as high as 60% if treat-
ment is continued for 2 years. Failure to achieve remission after 2
years of treatment is an indication for alternate therapy.5,10,16
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Initial adult dosage of methimazole is 20 to 30 mg/day divided
into two doses. In patients with severe hyperthyroidism and a large
goiter, the higher dose is warranted. Euthyroid status, determined
clinically and with thyroid function tests (T4 and T3), is usually
achieved within 4 to 6 weeks, and the dosage is reduced incremen-
tally every 4 to 6 weeks to a maintenance dose of 2.5 to 10 mg/day
given in a single dose. TSH is not useful for following the response
to treatment, as it may remain suppressed for months after T4 and T3

normalize. The initial dose of propylthiouracil is usually 300 mg/day,
and maintenance is 50 to 100 mg/day. Both must be divided into
three doses.5,10 Either of these drugs may cause rash, leukopenia, and
(rarely) agranulocytosis. Patients should be cautioned about these side
effects. Methimazole has the advantages of lower risk of agranulo-
cytosis, a longer half-life allowing usage on a once-a-day schedule,
and more rapid return to euthyroid status. Propylthiouracil may be
preferable during pregnancy, lactation or thyroid storm.5,10

Concomitant administration of thyroxine 100 to 200 �g/day has
been proposed to avoid frequent adjustments in antithyroid dosage
and possibly reduce recurrence of hyperthyroidism, but data demon-
strating the effectiveness of this treatment regimen are limited and
have not been reproduced.5,13,17

Iodine 131 ablation can be used to permanently destroy thyroid
tissue sufficiently to reduce hormone production to normal levels.
This method has become the most commonly used initial therapy for
Graves’ disease in the United States.3,10 The amount of radiation used
can be calculated based on the patient’s weight, gland size, and thy-
roid uptake. In practice, this method is not strictly used because re-
sults are not as precise as desirable.10 A major disadvantage of this
treatment is the high prevalence of hypothyroidism (�90%), which
continues to increase with the passage of time.5 Therefore, a patient’s
ability to comply with lifelong replacement therapy should be con-
sidered when choosing this treatment.

Controversy exists regarding the use of 131I ablation in children
and young adults, owing to the fear of increased risk of thyroid can-
cer later in life. Studies to date have not confirmed this increased
risk, and use of radioiodine ablation in patients under the age of 20
is common.5,12 Pregnancy is a contraindication to 131I. Patients who
are elderly or markedly hyperthyroid should be initially treated with
antithyroid drugs because 131I ablation can induce a temporary ex-
acerbation of thyrotoxicosis or thyroid storm.10

Subtotal thyroidectomy is an alternate method of permanently con-
trolling thyroid hormone production. This treatment is indicated when
the goiter is large, particularly if obstructive symptoms are present.
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Surgery is also indicated in children who fail a trial of antithyroid
medication. The disadvantages of surgery include the cost and risk
of surgical complications. Following surgery for Graves’ disease, hy-
pothyroidism has been reported in 53% of patients and recurrence of
hyperthyroidism in 3.4%.10

Follow-up
Regardless of the treatment used, Graves’ disease requires lifelong
monitoring. Patients treated with antithyroid medications who go into
remission must be followed for possible relapses and are at a small
risk of late hypothyroidism. After treatment with 131I ablation or sur-
gery, patients require chronic periodic monitoring for development
of hypothyroidism. Once hypothyroidism occurs, lifelong hormone
replacement is necessary.5,10

Thyrotoxic Nodule
An autonomously functioning thyroid nodule may cause thyrotoxi-
cosis with typical hyperthyroid symptoms. Physical examination re-
veals a thyroid nodule, and findings specific to Graves’ disease are
absent. The diagnosis is confirmed with elevated FTI (or free T4),
low TSH, and a hot nodule on radioiodine scan. Fine-needle aspira-
tion is indicated if the nodule is not hot on nuclear medicine scan, as
with other nontoxic nodules (Fig. 14.2).

Treatment is with 131I ablation or occasionally surgery. Antithy-
roid medications are not usually indicated for thyrotoxic nodules. Hy-
pothyroidism following 131I ablation is less common than with
Graves’ disease, although a 40% long-term prevalence of hypothy-
roidism has been reported.18 Indications for surgery include a thyro-
toxic nodule that is very large or progressively enlarging or other
signs suggestive of thyroid cancer.5

The nodule may persist after ablation treatment, and ongoing mon-
itoring by physical examination is needed to identify any increase in
size. Should the nodule or adjacent tissue enlarge, further evaluation
for possible thyroid cancer is required. Periodic monitoring for pos-
sible hypothyroidism also is necessary.

Thyroiditis
Thyroiditis is defined as an inflammatory process involving the thy-
roid gland. This inflammation may cause thyrotoxicosis due to un-
regulated release of thyroid hormone from an injured gland. There
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are several types of thyroiditis, each with a different clinical picture;
three are discussed below. Hashimoto’s thyroiditis is discussed in the
next section, and postpartum thyroiditis is discussed in the section
on pregnancy. Measurement of 123I thyroid uptake is useful in any
patient with thyrotoxicosis and suspected thyroiditis. Elevated FTI
(or free T4) with diminished thyroid uptake confirms thyrotoxicosis
due to thyroiditis.
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Subacute painful (granulomatous) thyroiditis is probably caused
by a viral infection and is the thyroiditis that most commonly results
in thyrotoxicosis. Patients present with an exquisitely tender, firm,
asymmetric nodular thyroid gland. They have symptoms of neck pain,
a flulike syndrome, and symptoms of thyrotoxicosis. The erythrocyte
sedimentation rate is elevated, and antithyroid antibodies are absent.
These patients usually go through four phases: (1) hyperthyroidism
lasting 3 to 6 weeks; (2) euthyroid status for a few weeks; (3) hy-
pothyroidism lasting weeks to months; and (4) euthyroid state again.
The clinical diagnosis is usually made during the hyperthyroid phase
and is confirmed with an elevated FTI and decreased uptake on 123I
scans. Treatment of inflammation is accomplished with aspirin, other
nonsteroidal antiinflammatory agents, or corticosteroids (prednisone
20 mg twice daily for 1 week then tapered over 2–4 weeks). Patients
may require �-blocker therapy to control symptoms and tachycardia
initially, but there are usually no long-term sequelae requiring treat-
ment or monitoring.5,19

Subacute painless (lymphocytic) thyroiditis is an autoimmune pro-
cess that may cause thyrotoxicosis. Physical examination usually re-
veals a mildly enlarged thyroid gland that is somewhat firm and non-
tender, although nearly 50% of patients have no goiter. Antibodies
to thyroid peroxidase are present in about 50% of patients. These
patients may go through the same four phases as subacute painful
thyroiditis, but the euthyroid phase preceding hypothyroidism may
be brief or absent. Some patients do not return to euthyroid status
after hypothyroidism occurs and require chronic thyroid hormone
replacement.5,19

Acute thyroiditis, caused by a bacterial infection, is a rare condi-
tion in developed countries because of the availability of antibiotic
therapy. Patients present with acute thyrotoxicosis, fever, and a ten-
der, enlarged thyroid gland. Treatment is directed toward controlling
effects of excess thyroid hormone with beta-blockers and treating the
infection with broad-spectrum antibiotics. Needle aspiration for cul-
ture is indicated, and abscess drainage may be necessary.5,19

Hypothyroidism
A deficiency of thyroid hormone can be caused by several condi-
tions, all of which can produce the same clinical picture of hy-
pothyroidism. The most common causes of hypothyroidism are au-
toimmune thyroid diseases, including Hashimoto’s thyroiditis, and
previous treatment for Graves’ disease. Other thyroiditis, congenital
hypothyroidism, and central hypothyroidism are uncommon causes.
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Approximately 1% to 2% of the general population have sponta-
neous hypothyroidism: 1.9% of the female population, and 0.1% of
the male population.6 Hypothyroidism is more common with ad-
vancing age, affecting 6.9% to 7.3% of patients age 55 or over.1,6

Women are affected 10 times more frequently than men. Congenital
hypothyroidism occurs in 1/3000 to 1/4000 live births in the United
States.20

Health Risks
Severe hypothyroidism may lead to coma and death if untreated. Hy-
pothyroidism can cause bradycardia, hearing impairment, carpal tun-
nel syndrome, and hypercholesterolemia with increased risk of ath-
erosclerotic heart disease. Dementia, depression, and suicide can be
a sequela of hypothyroidism. Hashimoto’s thyroiditis may be asso-
ciated with primary thyroid lymphoma.19 Elderly patients are at in-
creased risk because concomitant illnesses are common and because
the symptoms of hypothyroidism may remain unrecognized.1

Family Issues
The depression often associated with hypothyroidism has a devas-
tating effect on the family. Withdrawal, vegetative disturbances, ap-
athy, and loss of motivation can affect the entire family unit. This
situation is especially a problem when the diagnosis is delayed.

Clinical Presentation
Symptoms of hypothyroidism include generalized weakness, fatigue,
memory loss or slowed thinking, intolerance to cold, dry skin, hair
loss, hoarseness, dyspnea, anorexia, deafness, chest pain, and facial
or peripheral edema. A modest weight gain of approximately 10
pounds is typical, but patients may actually lose weight early in the
disease process due to anorexia.2 Constipation is a common com-
plaint. Depression is often the presenting symptom, so hypothy-
roidism must be considered during any depression workup.21,22

Women may have heavy, prolonged menstrual periods that can lead
to severe anemia.5

Periorbital edema, peripheral edema, and pale, thick, dry skin are
often the first physical signs noted. Hyperkeratosis of the knees and
elbows is also common. Diastolic hypertension may be present. De-
layed relaxation phase of deep tendon reflexes is common but may
be subtle. When hypothyroidism is severe, mucopolysaccharides de-
posit in subcutaneous tissue, causing the nonpitting edema known
as myxedema. Pleural and pericardial effusions, cardiomegaly,
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bradycardia, and prolonged QT interval are possible cardiac mani-
festations.5

Laboratory Evaluation
Hypothyroidism is diagnosed by finding an elevated TSH and a low
free T4 or low serum FTI.12

Treatment
Oral synthetic L-thyroxine is the treatment of choice for hypothy-
roidism.3,12,19,20,23 The usual starting dosage is approximately 75
�g/day, but elderly patients and patients with heart disease are started
at a much lower dose (25 �g/day). The TSH is measured every 6
weeks and the dosage of thyroxin is adjusted upward by 25 �g/day
until the TSH is within the normal range, indicating the patient has
returned to a euthyroid state. The target dose for most patients is ap-
proximately 1.6 to 1.7 �g/kg/day. Most forms of hypothyroidism are
lifelong problems and continued replacement is necessary. Once the
patient is on a stable dose, the TSH level should be assayed annu-
ally to monitor appropriateness of replacement therapy.12

There is preliminary evidence that treatment with a combination
of thyroxine and triiodothyronine (12.5 �g/day) may improve mood
and neuropsychological functioning in patients on replacement ther-
apy.24 These effects must be reproduced in larger trials before spe-
cific recommendations can be made. Addition of triiodothyronine
may prove useful for patients with depression or those patients cur-
rently on desiccated thyroid preparations who are resistant to switch-
ing to thyroxine alone.

Subclinical Hypothyroidism
Subclinical hypothyroidism is defined as the presence of a high TSH
with a free T4 (or FTI) in the normal range. Some authors feel these
patients are functionally hypothyroid relative to their own bodily re-
quirements.12,22,25 There is still some debate about whether to treat
subclinical hypothyroidism. Patients often feel better with therapy,
and treatment is usually indicated, especially if antithyroid antibod-
ies are present.3,4 Asymptomatic patients who have mild TSH ele-
vation (�10 �U/mL), negative antithyroid antibodies, and no goiter
may be followed without replacement.3,5,19 Since subclinical hy-
pothyroidism may be associated with reversible hypercholesterol-
emia,26 depression,21 and atherosclerosis,27 treatment is warranted
for patients with these conditions.
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Hashimoto’s Thyroiditis
Hashimoto’s thyroiditis was first described in 1912 in four patients
with lymphocyte infiltration, fibrosis, and follicular cell degenera-
tion. It causes most cases of adult-onset hypothyroidism.6,19 The eti-
ology of the disease is autoimmune, with antibodies to thyroid per-
oxidase (antimicrosomal antibodies) and thyroglobulin usually
present.19,23 Like most autoimmune diseases, there is a genetic pre-
disposition. It is most common in women (8:1) and is usually diag-
nosed between the ages of 30 and 50. Its incidence is increasing in
developing countries.19

Signs and Symptoms
Patients usually present with a painless, diffuse, firm goiter. Patients
may complain of tenderness or fullness of the anterior neck. Dys-
phagia and hoarseness are occasionally present. Although hyperthy-
roidism is found in up to 5% of patients during the acute stages of
the disease, hypothyroidism with its various signs and symptoms is
more common.19 The presence of pain suggests the development of
a primary B-cell lymphoma, a cancer associated with chronic au-
toimmune thyroiditis.5

Diagnosis
The diagnosis is suspected in patients with a characteristic goiter and
is confirmed in 90% of cases by finding antibodies to thyroid per-
oxidase. Antithyroglobulin antibodies are also present in up to 70%
of patients, but they are rarely present alone. Therefore, this latter as-
say is not usually necessary for diagnosis.25 FTI (or free T4) and the
TSH level should be obtained to determine thyroid function.19,23 If
the goiter is very large, lobulated, or painful, fine-needle aspiration
or biopsy may be indicated.5

Treatment
Treatment of hypothyroidism is described above and requires life-
long replacement. Thyrotoxicosis usually does not occur with this
type of thyroiditis, and if present is of short duration requiring only
symptomatic treatment. Graves’ disease may precede or follow this
illness and require additional treatment.

Congenital Hypothyroidism
Thyroid dysgenesis is the cause of congenital hypothyroidism in 80%
of patients, and various problems with thyroid hormone production
and regulation account for the rest. Severe growth and mental retar-
dation (cretinism) can occur, but these sequelae are avoided if re-
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placement therapy is started within the first 3 months of life. Undi-
agnosed congenital hypothyroidism has become rare in industrialized
countries owing to neonatal screening. Transient perinatal hypo-
thyroidism may result when mothers are given iodine or iodine-
containing contrast agents.20

Euthyroid Sick Syndrome
Many severely ill patients have a low T3 level or T3 and T4 levels
below normal range. Free T4 is usually normal if measured by a re-
liable, sensitive assay, and TSH is also usually normal. This so-called
euthyroid sick syndrome is not indicative of true tissue hypothy-
roidism, and replacement is unnecessary unless the TSH level be-
comes markedly elevated (�20 �U/mL).28

Thyroid Nodules and Thyroid Cancer
Benign thyroid nodules are frequently encountered in primary care.
They are estimated to occur in 4% to 8% of the adult population. In
contrast, clinically significant thyroid cancer is infrequent, compris-
ing only 1% of all malignancies and ranking 35th among causes of
cancer death. Clinically insignificant thyroid cancers are more com-
mon, with American autopsy studies revealing a prevalence of 6%
to 13%.29

Health Risks and Family Issues
Providing cost-effective yet thorough management for patients with
thyroid nodules represents a distinct challenge to family physicians.
Although thyroid nodules carry a low risk of mortality due to thy-
roid cancer, patients and their families must struggle with the knowl-
edge that a potentially malignant growth is present. The anxiety pro-
duced by this fear not only causes stress in the patient but also has
major implications for the family. Therefore, the evaluation should
reveal adequate information not only to satisfy the physician but to
alleviate the fears of patients and their family members.

Evaluation
Table 14.2 lists the findings that indicate high and moderate risks of
cancer. When two or more of these factors are found, the probabil-
ity of thyroid cancer is high. Laryngoscopy to evaluate vocal cord
function is indicated, especially if any hoarseness or voice change
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has occurred. A history of neck irradiation increases the risk of both
benign and malignant thyroid nodules. Multiple thyroid nodules sug-
gest a benign process.

Laboratory Studies
Thyroid function tests and the TSH assay are useful for confirming
the clinical impression of thyroid status. Thyrotoxic nodules are only
rarely malignant,5,30 although Graves’ disease has been associated
with an increased incidence of thyroid cancer. Measurement of anti-
bodies to thyroid peroxidase is useful for identifying autoimmune
thyroiditis when there is also diffuse enlargement of the gland. A cal-
citonin assay is important in patients with a family history of multi-
ple endocrine neoplasia type II (MEN-II) or medullary carcinoma, as
calcitonin is usually elevated under these conditions. Genetic testing
and calcitonin elevation may identify family members with this type
of thyroid cancer before clinical manifestations appear.5,29

Workup
The workup of a solitary nontoxic thyroid nodule is outlined in Fig-
ure 14.2. It may include nuclear medicine scans, ultrasonography, sur-
gery, or fine-needle aspiration cytology (FNAC). The latter method
has become the initial procedure of choice because it is the most ac-
curate and most cost-effective. The FNAC technique is relatively sim-
ple and low risk,5,29 and its sensitivity is reported to be more than
90%.31,32 The most worrisome limitation is that a false-negative re-
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Table 14.2. Clinical Factors Suggesting Malignancy in 
Thyroid Nodules

High probability
Rapid growth of nodule
Vocal cord paralysis
Fixation to adjacent tissue
Enlarged regional lymph node(s)
Very firm nodule
Family history of multiple endocrine neoplasia type II (MEN-II) or 

medullary carcinoma
Distant metastases (lungs or bones)

Moderate probability
Age �15 years
Age �70 years
History of neck irradiation
Diameter of nodule �4 cm
Male sex and solitary nodule



sult may cause a malignancy to be missed, although the false-
negative rate has been less than 10% in most studies and in one study
as low as 0.7%. There is particular difficulty differentiating follicu-
lar adenoma from follicular carcinoma with FNAC, as finding evi-
dence of invasion is required to diagnose the latter. A skilled and ex-
perienced cytopathologist is required for reliable results.

Results of FNAC are classified as positive when malignant cells
are identified, negative when adequate benign glandular tissue is pres-
ent, indeterminate when tissue is present and criteria for positive or
negative reports are not met, and inadequate when insufficient tissue
is present.32

Nuclear medicine scans have traditionally been part of the routine
workup of thyroid nodules because a cold nodule was thought to in-
dicate malignancy. In practice, however, scans have not proved to be
as useful as expected. Because 84% of all thyroid nodules are cold
on scan, most cold nodules are benign. Some thyroid cancers (1–4%)
are hot on scan. Therefore nuclear medicine scans do not reliably dis-
tinguish benign from malignant nodules and so are not indicated for
the routine initial workup of euthyroid patients.5,30

Ultrasonography can be used to determine if a thyroid nodule is
solid or cystic, but this finding does not differentiate benign from
malignant nodules. Studies have demonstrated that 9% to 14% of
cystic nodules contain cancer compared to 10% to 20% of solid nod-
ules being cancerous.30 Cystic degeneration occurs in 25% of papil-
lary carcinomas. Therefore, ultrasonography is not indicated for the
routine initial workup. Ultrasonography may be used to seek the pres-
ence of other nodules, guide needle biopsy, document and follow the
size of a nodule, and evaluate for metastasis.

Management
The decision regarding when to remove a thyroid nodule surgically
should take into account several factors, including clinical findings,
availability of FNAC with cytopathologic support, degree of anxiety
of the patient and family, and ability to have reliable long-term fol-
low-up. Reasonable guidelines are as follows: (1) Surgery is recom-
mended for patients with one or more high-risk clinical factors or
FNAC yielding positive or indeterminate results. (2) Observation is
recommended for benign FNAC. Should the nodule increase in size,
repeat FNAC or surgery is indicated. (3) Repeat the FNAC if the ini-
tial results are inadequate. Consider surgery if repeat FNAC is inad-
equate. (4) Consider surgery or repeat the FNAC for a persistent nod-
ule after aspiration of a cyst. 
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Ultrasonography and nuclear medicine scans may be useful for the
latter two situations when FNAC does not provide clear guidance
(Fig. 14.2). Suppression of benign thyroid nodules with thyroid hor-
mone replacement is often recommended, but the effectiveness of
this treatment is questionable. If suppression is initiated, treatment
for more than 12 months may be necessary to determine whether any
benefit is achieved.33 Thyroid nodules associated with Hashimoto’s
thyroiditis have been shown to respond to suppression.5

Thyroid Cancer
Four cell types of thyroid cancer are possible, each with a consider-
ably different natural course and prognosis:

1. Papillary carcinoma accounts for 60% to 80% of all thyroid cancer.
The tumor is slow-growing, and there is good long-term survival if
surgical removal is performed while the cancer is still confined to
the thyroid gland. Papillary carcinoma spreads by lymphatic means.

2. Follicular carcinoma accounts for 10% to 15% of all thyroid can-
cers. It is slightly more aggressive than the papillary variety and
spreads by the hematogenous route. A subcategory of follicular
carcinoma is the Hürthle cell type, which is more aggressive and
more common in iodine-deficient countries.

3. Medullary carcinoma accounts for only 2% to 5% of thyroid can-
cers. Most of these lesions are sporadic, but some are familial;
20% are part of the MEN-II syndrome, which has an autosomal-
dominant inheritance pattern. The latter can be identified early
with elevated calcitonin levels and genetic testing. Screening with
these tests should be performed on all family members if MEN-
II or familial medullary carcinoma is diagnosed. If medullary car-
cinoma is not diagnosed prior to a palpable mass being present,
the cure rate is less than 50%.29,33,34

4. Anaplastic thyroid carcinoma is the most aggressive type but ac-
counts for only 2% to 7% of cases. It has the worst prognosis of
any thyroid cancer, with a median survival time of 4 to 7 months
and a 5-year survival rate of only 4%.

Surgery is the treatment of choice for all thyroid carcinoma when
excision is possible. Controversy remains as to whether total or par-
tial thyroidectomy is preferable. Near-total resection is probably the
procedure of choice.34 Radioiodine ablation is recommended for pa-
tients with known residual tumor and probably also for those at 
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high risk of recurrence. Some patients with anaplastic thyroid can-
cer will respond to combined radiation and chemotherapy after 
thyroidecotmy.5,24

Thyroid Disease During Pregnancy
Both hypothyroidism and hyperthyroidism can complicate preg-
nancy. Thyroid-binding globulin increases during pregnancy, and so
total T3 and T4 increase as well; hence, tests for these substances are
not sufficient to diagnose or follow pregnant patients with thyroid
disease.35,36 Any use of radioactive iodine is contraindicated during
pregnancy.

Hypothyroidism causes anovulation and rarely coincides with
pregnancy. When hypothyroidism occurs, it is associated with ges-
tational hypertension, premature labor, and low birth weight. Treat-
ment consists of replacement with L-thyroxine to maintain the TSH
level in the normal range on a sensitive assay.35,36

Hyperthyroidism during pregnancy is caused by the same etiolo-
gies as in nonpregnant patients, with Graves’ disease being the most
common cause. Thyrotoxicosis may lead to spontaneous abortion,
stillbirth, neonatal death, and low birth weight.35,36 Antithyroid drugs
(usually propylthiouracil), propranolol, and occasionally thyroid re-
section may be used for treatment.36

Postpartum thyroiditis is a transient autoimmune thyroid dys-
function that occurs within the first postpartum year. It is probably
an exacerbation of a preexisting subclinical autoimmune thyroidi-
tis.5,35 The true incidence is probably 5% to 10%, although it is fre-
quently underdiagnosed.32 The most common complaints are de-
pression, poor memory, and impaired concentration. The clinical
course consists of a hyperthyroid phase (which may be absent), fol-
lowed by a hypothyroid phase and eventually a return to euthyroid
status. The diagnosis is usually made with a sensitive TSH mea-
surement. Patients with antibodies to thyroid peroxidase and thy-
roglobulin are at increased risk of developing this syndrome.36 Pa-
tients who have one episode of postpartum thyroiditis are at
increased risk for recurrence with future pregnancies and may de-
velop permanent hypothyroidism.35
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15
Anemia
Daniel T. Lee and Angela W. Tang

Anemia is a reduction in blood hemoglobin (Hgb) concentration or
hematocrit (Hct). Hgb values less than 14 g/dL for men and 12 g/dL
for women are widely accepted to indicate anemia. However, data
from large samples selected to represent the population of the United
States suggests that a lower limit of 13.2 g/dL in men and 11.7 g/dL
in women may be more appropriate. The lower limit of normal for
children ages 1 to 2 years is 10.7 g/dL, with the cutoff rising to adult
values by age 15 to 18 years. African-American references are 0.5
to 0.6 g/dL lower than for whites. There is a small decline in normal
values for men but not women after age 65.1 However, when evalu-
ating the elderly it is advisable to use usual adult reference ranges to
avoid missing important underlying disorders. In addition, it is im-
portant to evaluate results in the context of previous data. A low-
normal Hgb may be significant if the value 1 week earlier was higher.

On occasion, the Hgb and Hct may not accurately reflect red cell
mass. For example, patients with expanded plasma volume, as in
pregnancy or congestive heart failure, may have falsely low values.
Conversely, patients with plasma contraction, as in burns or dehy-
dration, may have falsely elevated values. Finally, in the setting of
acute blood loss, both red blood cells (RBCs) and plasma are lost
equally, and the true degree of anemia may not be appreciated until
plasma volume has time to expand.

Anemia may be categorized by cause: acute blood loss, hemoly-
sis, or marrow underproduction. Central to this task are measure-
ments of cell size (mean corpuscular volume, MCV) and reticulocyte
count (an indicator of marrow RBC production).



Clinical Presentation

Symptoms
The degree of symptoms in anemia is highly variable, depending on
the degree of anemia and the rapidity of its development. Patients
may experience fatigue, weakness, and a decrease in exercise toler-
ance. Dizziness, headache, tinnitus, palpitations, syncope, and im-
paired concentration may occur. Some patients experience abdomi-
nal discomfort, nausea, and bowel irregularity as blood is shunted
from the splanchnic bed. Decreased blood flow to the skin may re-
sult in cold intolerance. Patients with preexisting vascular disease are
prone to exacerbations of angina, claudication, or cerebral ischemia.
Those with mild or gradually developing anemias may be completely
or nearly asymptomatic.

History
Historical clues assist in determining the cause of anemia. A family
history of anemia or onset of anemia in childhood suggests an in-
herited etiology. Chronic medical conditions such as hepatic, renal,
endocrine, or inflammatory disorders can lead to anemia. Malignan-
cies and infections may cause anemia. A history of gallstones or jaun-
dice points to hemolysis. Exposure to some medications, alcohol, and
toxins (e.g., lead) can lead to anemia. Dietary intake of iron, folate,
and vitamin B12 (cobalamin) should be obtained. Pica, especially of
ice, suggests iron deficiency. Blood loss through menstruation or the
gastrointestinal (GI) tract must be ascertained. Chronic diarrhea or a
history of GI conditions associated with malabsorption suggests a nu-
tritional deficiency anemia. Paresthesias of the extremities or alter-
ation in mental status may point to vitamin B12 deficiency. Frequent
blood donations may contribute to anemia.

Physical Examination
Tachycardia and wide pulse pressure may be present in the anemic
patient. The skin and conjunctiva may demonstrate pallor. In very
severe anemias, retinal hemorrhages may be seen. A systolic ejec-
tion murmur and venous hum may be heard. Jaundice may suggest
hemolysis or liver disease. Glossitis can be present in vitamin B12

and iron deficiency. Lymphadenopathy may occur in the presence of
hematologic malignancies and infections such as HIV and tubercu-
losis. Signs of liver disease and splenomegaly should be sought. The
stool should be examined for blood. Proprioception and balance
deficits may occur in vitamin B12 deficiency.

254 Daniel T. Lee, Angela W. Tang



Laboratory Data
Complete Blood Count
Once a patient is determined to be anemic by Hgb and Hct, the MCV
should be checked. Normal MCV for adults is 82 to 98 fL. MCV in
children is lower, starting at 70 fL at 1 year of age and increasing 1
fL/year, until adult values are reached at puberty. Table 15.1 divides
common causes of anemia into microcytic (�82 fL), normocytic
(82–98 fL), and macrocytic (�98 fL).
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Table 15.1. Classification of Anemia Based on Mean Corpuscular
Volume (MCV)

Microcytic
Iron deficiency
Thalassemia
Anemia of chronic disease*
Hemoglobin E*
Sideroblastic anemia*

Lead poisoning*
Hereditary*
Myelodysplastic syndrome*
Severe alcoholism*
Medications*

Normocytic
Elevated reticulocyte count

Acute blood loss
Hemolysis

Decreased reticulocyte count
Anemia of chronic disease
Chronic renal failure
Chronic liver failure
Endocrine disease
Iron deficiency
Myelodysplastic syndromes
Aplastic anemia*
Pure red cell aplasia*
Myelophthisic anemia*
Sideroblastic anemia*

*Less common.

Macrocytic
Nonmegaloblastic

Alcoholism
Chronic liver disease
Bone marrow disorders
Hypothyroidism*
Sideroblastic anemias*
Marked reticulocytosis
Spurious*
Normal variant*
Neonatal period

Megaloblastic
Folate deficiency

Poor intake
Malabsorption
Ethanol
Medications
Pregnancy
Infancy
High folate requirement

B12 (cobalamin) deficiency
Pernicious anemia
Gastric or ileal surgery*
Ileal disease*
Strict veganism*
Fish tapeworm infection*
Bacterial overgrowth*
Pancreatic insufficiency*
Medications*
Congenital disorders*

Medications (anticonvulsants 
chemotherapy, zidovudine)



The red cell distribution width (RDW) quantifies the variation in
size of the RBCs. Normal RDW is less than 14.5%. An elevation of
the RDW may make the MCV by itself less reliable. An example is
a patient who has both iron and B12 deficiencies. In this case, the
MCV may be normocytic, but the RDW will be elevated.2

Platelet and white blood cell (WBC) counts should be noted.
Platelet and WBC deficiencies point to a global marrow disorder af-
fecting all cell lines, for example aplastic anemia. Elevations suggest
infection. Elevated platelet counts are often seen in iron deficiency.

Reticulocyte Count
Reticulocytes, which are newly formed RBCs, normally account for
about 1% of circulating RBCs. Reticulocyte formation is increased
in a normal individual who loses blood, with the degree of reticulo-
cytosis increasing as anemia becomes more severe. Therefore, a pa-
tient’s reported reticulocyte percentage should be adjusted for the de-
gree of anemia to determine if the bone marrow response is
appropriate:

Corrected Reticulocyte %
� Reticulocyte % 	 Patient’s Hct/Normal Hct.

A corrected reticulocyte percentage (also known as reticulocyte in-
dex) greater than 1% indicates appropriate bone marrow response to
anemia. If the value is less than 1%, causes of hypoproliferative bone
marrow should be sought. Increased reticulocyte counts are present
in hemolysis, acute hemorrhage, and response to treatment in ane-
mias from other causes. An alternative to corrected reticulocyte per-
centage is the absolute reticulocyte count, which equals the reported
reticulocyte percentage multiplied by the RBC count. The absolute
reticulocyte count is normally 50,000 to 75,000/mm3.

Peripheral Smear
Abnormalities in the peripheral smear can assist in determining the
etiology of anemia (Fig. 15.1).

Other Laboratory Tests
Further laboratory testing may be warranted, depending on the MCV
and reticulocyte count. Bone marrow biopsy is reserved for situations
in which anemia remains unexplained or is suspected to arise from
marrow dysfunction. Algorithms for evaluation of microcytic, nor-
mocytic, and macrocytic anemias are provided in Figures 15.2, 15.3,
and 15.4.
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Fig. 15.1. Peripheral smear abnormalities in anemia. (A) Target
cells in Hgb C, SC, E, thalassemias, and liver disease. (B) Schis-
tocytes in microangiopathic (DIC, TTP, HUS) or traumatic he-
molysis (cardiac valves). (C) Spur cells in end-stage liver disease,
abetalipoproteinemia, anorexia nervosa, hypothyroidism, and
splenectomy. (D) Elliptocytes in hereditary elliptocytosis. (E)
Teardrop cells in myelofibrosis. (F) Spherocytes in hereditary
spherocytosis and autoimmune hemolytic anemia.

(continued )
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Microcytic Anemias (Fig. 15.2)

Iron Deficiency Anemia
Iron deficiency anemia (IDA) is probably the most common cause
of anemia in the U.S. The recommended dietary allowance (RDA)
for iron is 10 mg daily for men and 15 mg daily for women.3 Daily
requirements increase during pregnancy, lactation, and adolescence.
Meats, eggs, vegetables, legumes, and cereals are principal sources
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Fig. 15.1 (Continued). (G) Macroovalocytes and hyperseg-
mented neutrophils in vitamin B12 and folate deficiencies. (H)
Basophilic stippling in lead poisoning, thalassemia, and sider-
oblastic anemia. (I) Howell-Jolly bodies in asplenia and mega-
loblastic anemia. (J) Hypochromia and microcytosis in iron de-
ficiency. (DIC � disseminated intravascular coagulation; TTP �
thrombotic thrombocytopenia purpura; HUS � hemolytic ure-
mic syndrome. (Photographs courtesy of Kouichi Tanaka, MD;
Harbor-UCLA Medical Center, Torrance, CA.)

G

I

H

J



of iron in the American diet, with iron from meats being much more
available for absorption.

IDA is always a symptom of an underlying process that should be
identified. In the U.S., IDA may be seen in infants fed primarily cow’s
milk because the iron content is low and the milk causes GI irrita-
tion with blood loss and malabsorption. IDA can be seen in children
and adolescents whose iron needs are increased due to their rapidly
growing bodies. Females lose iron in menstrual blood. Pregnancy
places additional demands on a woman’s iron stores as the placenta
and fetus require iron and blood is lost during childbirth. In men and
postmenopausal women, GI blood loss is the most likely cause of
IDA. In these patients, a diligent search for occult GI bleeding is im-
perative when another source of bleeding is not readily appreciated.
This should include upper and lower endoscopy with small bowel bi-
opsy. Radiologic tests may substitute if endoscopy is not practical.
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Microcytic anemia (MCV �82)

Thalassemia minor (trait)

Examine MCV, RDW, RBC
count, smear

�-Thalassemia
Increased Hgb A2

�-Thalassemia
Normal Hgb EP

Hemoglobin E disease
Hgb E present on Hgb EP

Iron deficiency
Ferritin low (diagnostic 

if �15, usually �30,
always �100 �g/L)

Transferrin saturation 
(Fe/TIBC) �0.15

Serum transferrin receptor 
elevated

Identify source of blood 
loss

Anemia of chronic disease
Ferritin �100 ug/L
Hct �25%
Serum transferrin receptor 

normal
Treat underlying disease

Diagnosis unclear
Ferritin 15–100 �g/L
Consider marrow biopsy to check iron stores and rule

out sideroblasts, lead level if at risk
Consider trial of iron, checking for response in 1–2 

weeks and discontinuing in ineffective

MCV 60–75 fL
RDW normal
RBC count normal

Hgb electrophoresis (EP) if
precise diagnosis needed for
prenatal counseling

MCV decreased in proportion to anemia
RDW increased
RBC count decreased

Ferritin
Iron, total iron binding capacity, transferrin saturation
Serum transferrin receptor
Consider sideroblastic anemias

Fig. 15.2. Evaluation of microcytic anemia. MCV � mean cor-
puscular volume; RBC � red blood cell; RDW � red cell distri-
bution width; TIBC � total iron-binding capacity.



In over one third of patients with IDA, no source of blood loss will
be found despite this evaluation.4 In these patients, prognosis is good,
with anemia resolving in more than two thirds without recurrence.5

Further search for the source of GI blood loss is required only for
persistent bleeding or transfusion dependency. IDA is also seen in
decreased absorption states such as celiac disease and gastrectomy.
IDA can develop in long-distance runners, probably due to blood loss
from the GI tract.6

Physician examination may reveal glossitis and angular stomati-
tis. Esophageal webs, splenomegaly, and koilonychias (spoon-shaped
nails) may occur rarely. The most sensitive and specific laboratory
test for IDA is serum ferritin, which reflects iron stores. Ferritin be-
low 15 �g/L is diagnostic. Since ferritin is an acute-phase reactant,
however, falsely normal levels may occur with coexisting inflam-
matory conditions. Nonetheless, a ferritin level above 100 �g/L prac-
tically rules out IDA.7 A decreased serum iron and increased total
iron binding capacity (TIBC) are helpful but less reliable indicators
of IDA. The transferrin saturation (iron/TIBC) should be less than
0.15, but this ratio may be reduced in anemia of chronic disease as
well. The MCV is usually normal in early iron deficiency and typi-
cally decreases after the Hct drops. The MCV then changes in pro-
portion to the severity of anemia. The RDW is often increased.

Occasionally, ferritin values fall in the indeterminate range of 15
to 100 �g/L and the diagnosis remains uncertain. Bone marrow bi-
opsy is the gold standard to determine iron stores but is rarely nec-
essary. An alternative is a several-week trial of iron replacement.
Reticulocytosis should peak after 1 week, and the Hct should nor-
malize in about a month. If no response to therapy occurs, iron should
be discontinued to prevent potential iron overload. Soluble serum
transferrin receptor (TfR) rises in IDA and is a promising but not
widely available test that may assist diagnosis in difficult cases.8

Oral iron replacement is available in ferrous and ferric forms. Fer-
rous forms are preferred due to superior absorption and include fer-
rous sulfate, gluconate, and fumarate. Ferrous sulfate 325 mg tid is
the cheapest and provides the needed 150 to 200 mg of elemental
iron per day. However, recent studies suggest that as little as 60 mg
elemental iron once or twice a week may suffice.9 Although Hct
should normalize in a few weeks, iron replacement should continue
until ferritin reaches 50 �g/L or at least 4 to 6 months. Many pa-
tients experience nausea, constipation, diarrhea, or abdominal pain.
To minimize these effects, iron may be started once a day and titrated
up. In addition, iron may be taken with food, although this can de-
crease absorption by 40% to 66%.10 Taking iron with vitamin C may
help increase absorption.11 Liquid iron preparations may be tried. De-
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spite these measures, 10% to 20% of patients do not tolerate oral iron
replacement.12 Enteric-coated iron preparations are not well absorbed
and should be avoided. Bran, eggs, milk, tea, caffeine, calcium-rich
antacids, H2-blockers, proton pump inhibitors, and tetracyclines can
interfere with iron absorption and should not be taken at the same
time. Also, iron supplementation can interfere with the absorption of
other medications, including quinolones, tetracycline, thyroid hor-
mone, levodopa, methyldopa, and penicillamine.

Most patients respond well to oral replacement of iron. Treatment
failures may result from poor adherence, continued blood loss, in-
terfering substances listed above, or gastrointestinal disturbances lim-
iting absorption. In the rare case where poor absorption or severe in-
tolerance to iron cannot be overcome, parenteral replacement may be
needed. Iron dextran may be given IV or as a painful IM injection.
The total dose (ml) required to replenish stores equals

0.0442 	 (Desired Hgb � Measured Hgb)
	 Weight 
 (0.26 	 Weight)

where 1 mL contains 50 mg elemental iron, and weight is lean body
weight in kilograms. Adverse reactions include headache; flushing;
dyspnea; nausea; vomiting; fever; hypotension; seizures; and chest,
back, and abdominal pain. Urticaria and anaphylaxis can occur. A
test dose (0.5 mL � 25 mg) should be given to determine whether
anaphylaxis will occur. If tolerated, the remainder of the dose may
be given, up to a maximum daily dose of 100 mg over 2 minutes or
more. If possible, intravenous iron is preferred over intramuscular
due to a lower incidence of local reactions and more consistent 
absorption.

Thalassemia
The thalassemias are inherited disorders of hemoglobin synthesis that
are more common in people of Mediterranean, Asian, and African
descent. The rare thalassemia majors cause severe anemia and are
discovered early in life. Family physicians are more likely to en-
counter thalassemia trait (thalassemia minor) occurring in individu-
als heterozygous for �- or �-globin chain mutations.

Thalassemia trait should be suspected in an asymptomatic patient
with mild anemia and a disproportionately low MCV (56–74 fL). The
RDW is usually normal, and the RBC count is normal or increased
by 10% to 20%. Iron studies are normal. Blood smear may show tar-
get cells, ovalocytes, and basophilic stippling. If a precise diagnosis
is required (for prenatal counseling, for example), hemoglobin elec-
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trophoresis may be performed. In �-thalassemia trait, elevated levels
of Hgb A2 and occasionally Hgb F will be seen. In �-thalassemia
trait, the hemoglobin electrophoresis will be normal, and the diag-
nosis is made by exclusion. Treatment such as potentially harmful
iron therapy is not necessary for patients with thalassemia trait.

Hemoglobin E
Hgb E has a prevalence of 5% to 30% in certain groups from South-
east Asia. The heterozygote has mild microcytosis and normal Hct.
Homozygotes have marked microcytosis (MCV 60–70 Fl) and mild
anemia. Target cells may be present on peripheral smear. Hgb elec-
trophoresis reveals the presence of Hgb E, establishing the diagno-
sis. Hgb E is important primarily in combination with �-thalassemia;
in these double heterozygotes, a severe transfusion-dependent ane-
mia occurs.

Sideroblastic Anemia
Sideroblastic anemias are a heterogeneous group of disorders in
which ringed sideroblasts are found on bone marrow staining. Sider-
oblastic anemia may be X linked or due to toxins or medications
(lead, alcohol, isoniazid, chloramphenicol, chemotherapy). It may be
related to neoplastic, endocrine, or inflammatory diseases or a part
of myelodysplastic syndrome. The MCV is usually low but may range
from low to high. Iron saturation and ferritin are normal to high. Mar-
row examination is diagnostic, and treatment is aimed at the under-
lying cause. In the case of lead poisoning, anemia is microcytic and
basophilic stippling may be seen on peripheral smear. This diagno-
sis should be suspected and serum lead levels sent in high-risk groups
such as children ingesting paint, soil, and dust, and adults with oc-
cupational exposure.

Normocytic Anemias (Fig. 15.3)
The absolute reticulocyte count or corrected reticulocyte percentage
is important in determining the cause of a normocytic anemia.

Normocytic Anemia with Elevated Reticulocytes
Acute Blood Loss
Acute blood loss is usually obvious but can be missed in cases such
as hip fractures and retroperitoneal or pulmonary hemorrhages. The
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true degree of anemia may not be revealed in the Hct at first, since
RBCs and plasma are lost equally. It may take several days for equi-
libration of blood volume and Hct to reflect fully the degree of
bleeding.

Hemolysis
There are many causes of hemolytic anemia (Table 15.2). Labora-
tory values consistent with hemolysis include elevated serum lactate
dehydrogenase (LDH) and indirect bilirubin. Haptoglobin, a plasma
protein that binds and clears Hgb, drops precipitously in the presence
of hemolysis. If hemolysis is suspected, the peripheral smear should
be examined for schistocytes (mechanical hemolysis) and spherocytes
(autoimmune hemolysis or hereditary spherocytosis), as in Figure
15.1. A direct Coombs’ test will reveal an autoimmune basis for he-
molysis. Further confirmatory testing may be performed as appro-
priate (Fig. 15.3), usually with the guidance of a hematologist. Treat-
ment of hemolytic anemias is directed at the underlying cause and
providing supportive care. Corticosteroids and splenectomy may be
indicated for specific causes.
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Reticulocyte count

Reticulocytosis

Normocytic anemia

Reticulocytopenia

Blood loss
Evidence of 
blood loss, 
including stool 
occult blood

Hemolysis
LDH and bilirubin 

increased
Haptoglobin

level zero

Blood smear for schistocytes and 
spherocytes

Direct Coombs’ test
Other tests as needed:
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Fig. 15.3. Evaluation of normocytic anemia.
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Normocytic Anemias with Decreased Reticulocytes
Anemia of Chronic Disease
Anemia of chronic disease (ACD), which results from chronic in-
flammatory disorders, infections, and malignancies, is the second
most common cause of anemia after iron deficiency. It is probably
the most common form of anemia in the elderly.13 The pathogenesis
of ACD is multifactorial and not fully understood. Proposed mech-
anisms include reduction in RBC life span, impaired utilization of
iron stores, and a relative erythropoietin deficiency. Although the
anemia is customarily normocytic, it can be microcytic in 30% to
50% of cases.14 The degree of anemia is usually mild, with Hgb be-
tween 7 and 11 g/dL. The serum iron, total iron binding capacity, and
transferrin saturation are usually low and not helpful in distinguish-
ing ACD from IDA. More useful is the ferritin level, which is nor-
mal or high in ACD. Ferritin greater than 100 �g/L essentially rules
out IDA, whereas levels less than 15 �g/L are diagnostic of IDA. In
cases of uncertain ferritin levels (15–100 �g/L), a brief therapeutic
trial of iron or a bone marrow biopsy may help with the diagnosis.

Treatment of ACD is directed toward management of the under-
lying disorder. Erythropoietin is effective in raising Hct in certain
cases. Iron treatment will not improve the anemia, since iron stores
are adequate. If the anemia is more severe than expected, one should
search for a coexisting cause. For example, a patient with rheuma-
toid arthritis may develop concomitant IDA from GI blood loss due
to chronic nonsteroidal antiinflammatory drug (NSAID) use.

Chronic Renal Failure
Anemia occurs frequently in chronic renal failure, due primarily to
the kidney’s inability to secrete erythropoietin. Generally, the crea-
tinine is above 3 mg/dL. The peripheral smear is usually normal, but
burr cells can be seen. The ferritin is typically increased. If a low to
low-normal ferritin is noted, concomitant IDA should be entertained.

Therapy consists of ameliorating the renal failure and replacing
erythropoietin. Hemodialysis may improve RBC production, but eryth-
ropoietin is the mainstay of treatment, even before dialysis is required.
Complications of erythropoietin include increased blood pressure. It is
important to remember that renal failure patients often have coexist-
ing iron deficiency, and ferritin should be monitored during therapy.

Chronic Liver Disease
Chronic liver disease causes a normocytic or occasionally macrocytic
anemia. Target cells can be seen on peripheral smear. Spur cells are
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seen in severe liver failure (Fig. 15.1). Treatment is directed at im-
proving liver function. Alcoholics with liver disease have additional
causes for anemia that are discussed under nonmegaloblastic macro-
cytic anemias.

Endocrine Disease
Various endocrine diseases such as hypothyroidism, hyperthy-
roidism, hypogonadism, hypopituitarism, hyperparathyroidism, and
Addison’s disease are associated with anemia. The anemia is readily
corrected with treatment of the underlying endocrine problem.

Aplastic Anemia
Aplastic anemia is due to an injury or destruction of a common
pluripotential stem cell resulting in pancytopenia. Bone marrow bi-
opsy reveals severe hypoplasia and fatty infiltration. In the U.S., ap-
proximately half the cases are idiopathic. Other causes include viral
infections [e.g., HIV, hepatitis, Epstein-Barr virus (EBV)], drugs and
chemicals (e.g., chemotherapy, benzene, chloramphenicol), radiation,
pregnancy, immune diseases (e.g., eosinophilic fasciitis, hypo-
immunoglobulinemia, thymoma, thymic carcinoma, graft-versus-
host disease), paroxysmal nocturnal hemoglobinuria, systemic lupus
erythematosus, and inherited disorders.

Treatment includes managing the underlying cause and supportive
care, in conjunction with a hematologist. Judicious use of transfu-
sions may be needed if the anemia is severe. Immunosuppressive
therapy and bone marrow transplantation are indicated in certain
cases.

Myelophthisic Anemia
Myelophthisic anemias result from bone marrow infiltration by in-
vading tumor cells (hematologic malignancies or solid tumor metas-
tases), infectious agents (tuberculosis, fungal infections), or granulo-
mas (sarcoidosis). Less common causes include lipid storage
diseases, osteopetrosis, and myelofibrosis. Treatment is directed at
the underlying cause.

Red Cell Dysplasia
Pure red cell dysplasias involve a selective failure of erythropoiesis.
The granulocyte and platelet counts are normal. Red cell dysplasias
share many causes with aplastic and myelophthisic anemia, includ-
ing malignancies, connective tissue disorders, infections, and drugs.
There is an idiopathic form and a congenital form. One infection that
specifically targets red cell production specifically is parvovirus B19.
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This virus also causes erythema infectiosum (fifth disease), an acute
polyarthropathy syndrome, and hydrops fetalis. Anemia results from
parvovirus B19 infection primarily in those with chronic hemolysis
(e.g., sickle cell disease), by suppressing erythropoiesis and disrupt-
ing a tenuous balance needed to keep up with RBC destruction. In
this situation, anemia can be profound but is usually self-limited. Par-
vovirus B19 infections may become chronic in immunosuppressed
individuals who cannot form antibodies to the virus. Treatment con-
cepts for red cell aplasia are similar to aplastic anemia.

Myelodysplastic Syndromes
The myelodysplastic syndromes (MDS) are a group of clonal hema-
tologic diseases of unknown etiology that result in the inability of
bone marrow to produce adequate erythrocytes, leukocytes, platelets,
or some combination of these. Patients are usually over 60 years of
age and have an increased risk for leukemia. Bone marrow biopsy is
diagnostic, revealing characteristic dysplastic blood precursor cells.
Treatment is largely supportive.

Macrocytic Anemias (Fig. 15.4)
Macrocytic anemias may be separated into megaloblastic and non-
megaloblastic types, based on peripheral smear findings (Table 15.1).
A sensitive and specific sign of megaloblastic anemia is hyperseg-
mented neutrophils, in which neutrophils contain nuclei with more
than 5 lobes. A marked elevation of MCV (�120 fL) is also highly
suggestive of megaloblastosis. RBCs of megaloblastic anemias, in
addition to being increased in size, are often oval in shape
(macroovalocytes). Most macrocytosis, however, results from non-
megaloblastic causes. In a recent survey, drug therapy and alcoholism
accounted for �50% of macrocytosis, whereas vitamin B12 and fo-
late deficiencies accounted for only 6% of cases.15

Megaloblastic Anemias
Vitamin B12 Deficiency
Vitamin B12 (cobalamin) is ingested from primarily animal sources,
including meats, eggs, and dairy products. U.S. RDA is 2 �g of vi-
tamin B12 daily. A typical Western diet provides 5 to 30 �g/day. Af-
ter ingestion, B12 is bound by intrinsic factor, which is produced by
gastric parietal cells. Bound vitamin is absorbed in the terminal ileum.
Body stores of vitamin B12 total 2000 to 5000 �g. Thus, B12 defi-
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ciency takes years to develop and rarely occurs from dietary insuffi-
ciency except in strict vegans. The majority of B12 deficiency is due
to pernicious anemia, which occurs primarily in the elderly and is
due to atrophy of the gastric mucosa and intrinsic factor deficiency.
Other causes of B12 deficiency include gastric and ileal surgeries,
ileal absorption problems such as Crohn’s disease, sprue, and tape-
worm infection.

Signs and symptoms of B12 deficiency include glossitis, sore
mouth, and GI disturbances such as constipation, diarrhea, and indi-
gestion. Neurologic symptoms such as paresthesias of the extremi-
ties and subacute combined degeneration (loss of lower extremity vi-
bration and position sense) may occur. Dementia and subtle
neuropsychiatric changes may be present. Importantly, anemia or
macrocytosis are absent in 28% of patients with neurologic abnor-
malities due to B12 deficiency.16

In addition to peripheral smear changes of hypersegmented neu-
trophils and macroovalocytes, laboratory findings include a low B12

level (�200 pg/mL) and reticulocyte count. However, low-normal
B12 levels (�350 pg/mL) are present in many patients with neuro-
logic disease or anemia, so further workup may be indicated if the
diagnosis is still suspected. Falsely low B12 levels may be found in
folate deficiency, pregnancy, and myeloma. Elevated serum methyl-
malonic acid (MMA) levels are highly sensitive and essentially rule
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Macrocytic anemia

Serum vitamin B12, RBC folate
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Fig. 15.4. Evaluation of macrocytic anemia. LFT � liver func-
tion test; TSH � thyroid-stimulating hormone.



out B12 deficiency if normal. In one study, elevated MMA levels oc-
curred in 98% of cases of clinically defined B12 deficiency. Falsely
elevated levels occur in renal failure and hypovolemia, and spot urine
MMA levels may be superior in this setting. Homocysteine level rises
with B12 deficiency (96% of cases in one study) but are less specific,
occurring in folate deficiency and renal disease as well.17–19 Occa-
sionally, a mild thrombocytopenia and leukopenia, along with an el-
evated LDH and indirect bilirubin from ineffective erythropoiesis,
are present.

Traditionally, the Schilling test is performed to determine the eti-
ology of B12 efficiency. However, B12 replacement effectively treats
deficiencies from all causes. This test, which measures 24-hour uri-
nary excretion of radiolabeled B12 given orally, distinguishes perni-
cious anemia from bacterial overgrowth and other absorption prob-
lems. Although the test is expensive, difficult to perform properly,
and no longer available in some centers, many experts feel that it
should be performed at some point during a patient’s course. Alter-
natively, antibodies to intrinsic factor may be measured. These anti-
bodies are highly specific for pernicious anemia but present in only
about 50% of cases. Antibodies to gastric parietal cells are found in
about 85% of cases of pernicious anemia but also in 3% to 10% of
healthy persons.19 Extremely elevated serum gastrin levels and low
pepsinogen-1 levels also suggest pernicious anemia.

B12 replacement regimens vary. One common method is 1000 �g
vitamin B12 IM daily for 1 week, then weekly for 1 month, then every
1 to 3 months for life. Hematocrit should return to normal in 2 months.
Failure to normalize should trigger a search for coexisting iron defi-
ciency, which occurs in up to one third of patients. Six months or
more may be needed for neurologic improvement, and up to 80% of
patients will have at least partial resolution of neurologic manifesta-
tions. An alternative to parenteral B12 is high-dose oral therapy. Pa-
tients with pernicious anemia can absorb 1% to 2% of oral B12 with-
out the addition of intrinsic factor, so treatment with daily oral B12

1000 to 2000 �g can be considered in adherent patients.20 B12 main-
tenance can also be accomplished with an intranasal gel preparation
500 �g once weekly, although this form is more costly than par-
enteral and oral forms.

Folate Deficiency
Folate is found in a wide variety of unprocessed foods. Especially
rich sources include green leafy vegetables, citrus fruits, liver, and
certain beans and nuts. The RDA for folate is about 200 �g daily
and is increased to 400 �g in pregnancy. In contrast to vitamin B12,
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folate stores remain adequate for only 2 to 4 months, so folate defi-
ciency anemia is often the result of inadequate dietary intake. The
typical Western diet provides only 200 to 300 �g of folate daily. Per-
sons at risk for folate deficiency include malnourished alcoholics, ne-
glected elderly, and the homeless. Patients who are pregnant or have
certain malabsorption disorders are also at risk. Impaired absorption
may occur in patients taking oral contraceptives or anticonvulsants,
such as phenobarbital and phenytoin. Cirrhosis can lead to deficiency
through decreased storage and metabolism capabilities of the liver.
Dialysis can cause loss of folate and deficiency.

The clinical findings of folate deficiency are similar to B12 defi-
ciency except neurologic symptoms are generally absent. The labo-
ratory findings are similar except that the homocysteine level is ele-
vated (methylmalonic acid remains normal). The serum folate can
rise to normal after a recent folate-rich meal, vitamin ingestion, or
hemolysis, so serum folate should not be used for diagnosis. RBC
folate level is felt to be more accurate, but confirmation with homo-
cysteine levels should be obtained if the diagnosis is suspected.

Treatment is aimed at the underlying problem. Replacement is usu-
ally 1 mg orally daily. Concurrent vitamin B12 deficiency must be
treated as well, because folate replacement can resolve hematologic
abnormalities while permitting neurologic damage from cobalamin
deficiency to progress.

Drugs
Certain drugs cause megaloblastic anemia. Most common causes are
chemotherapy agents. Infrequent causes are phenytoin, sulfasalazine,
zidovudine, trimethoprim, pyrimethamine, methotrexate, triamterine,
sulfa compounds, and oral contraceptives.

Nonmegaloblastic Anemias
Alcoholism
The most common cause of nonmegaloblastic macrocytic anemia is
alcoholism (also see Chapter 7). Anemia in alcoholics arises from
several causes. Alcohol suppresses erythropoiesis and decreases fo-
late absorption in patients whose diets are often poor. Alcoholics of-
ten lose blood from varices and ulcers. Anemia is worsened if liver
failure occurs. Moreover, alcoholics are prone to develop sidero-
blastic or hemolytic anemia. They are also at increased risk for de-
veloping infections that can lead to anemia of chronic disease. Com-
prehensive therapy includes reduction of alcohol intake, folate
supplementation, and treatment of complications.
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Miscellaneous
The anemia of hypothyroidism, chronic liver disease, postsplenec-
tomy, and primary bone marrow disorders may be macrocytic instead
of normocytic. Hemolytic anemia or hemorrhage can result in macro-
cytosis when reticulocytes, which are larger than normal RBCs, are
markedly increased. Certain drugs occasionally cause nonmega-
loblastic macrocytic anemia.

Summary
Discovery of anemia should lead the physician to investigate the un-
derlying cause of anemia. Conversely, it may be reasonable to check
for anemia in patients who develop certain acute or chronic medical
conditions. The history and physical examination combined with the
CBC, peripheral smear, and reticulocyte count reveal the etiology in
most cases. It is not uncommon to find multifactorial causes for a
patient’s anemia. If the type of anemia remains unclear or there is
additional evidence of marrow dysfunction (pancytopenia), a bone
marrow biopsy or hematology consultation may be indicated.
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pathophysiology, 204–205
patient education in, 207–209

Diabetic ketoacidosis, 227–229
Diabetic nephropathy, 210–213
Diets

fad, 61
Direct mutation analysis, 36–37
Disease, 3
DNA, 35–36
Dominant inheritance disorders, 44
Doral (quazepam), 80
Dovonex (calcipotriene), 187
Down syndrome, 38–41
Drug abuse, 117–130
Drug eruptions, 194–195
Drugs, see also Medications
Dying children, special needs of,

156
Dying patients

care of, 145–156
communication of diagnosis,

therapy plans, and prognosis
to, 147–148

comprehensive care plan for, 146

cultural context for, 146–147
palliative care for, 149–156
psychosocial support for,

148–149
Dyshidrotic eczema, 193–194

Ecstasy (drug), 125
Edema

macular, 210
Emotional support, 19
Enabler, 89
Estazolam (ProSom), 80
Ethical issues with alcoholism,

113–114
Ethnicity, 2
Ethnosensitivity, model of, 7–8
Euthyroid sick syndrome, 246
Exercise

obesity and, 58
External hemorrhoids, 163

Fad diets, 61
Familial adenomatous polyposis, 49
Family

confidentiality and, 32
defined, 16–17
health and, research on, 18–21
working with, 21–32

Family conferences, 29–32
Family interviewing, principles of,

26–28
Family issues

in health care, 16–33
Family medicine,

practice of, 35–272
principles of, 1–34

Family members, involving, in
office visits, 26

Family-oriented approach, 21,
23–24

Family systems approach, 17–18
Family trees, 24–26
Fatigue, 63–72

clinical presentation, 64–65
diagnosis, 65–70
management, 70–72

Fecal impaction, 167
Fecal incontinence, functional, 167
Feet, see Foot entries
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Ferritin values, 260
Fetal alcohol effect, 98
Fetal alcohol syndrome, 98
Fine-needle aspiration cytology,

247–249
Flumazenil, 125–126
Flunitrazepam (Rohypnol),

125–126
Flurazepam (Dalmane), 80
Folate, 269–270
Folate deficiency, 269–270
Follicular carcinoma, 248
Food intake, obesity and, 58–59
Foot problems

in diabetes mellitus, 213–214
Free thyroxine index, 235–237
Functional fecal incontinence, 167

Gastrointestinal bleeding, 259–260
Gender, alcoholism and, 90, 93
Genes, 35
Genetic disorders, 35–52

multifactorial, 46–48
types of, 37

Genetic indirect analysis, 36
Genetic linkage analysis, 36
Genetic testing, types of, 36–37
Genetics, 35–36

cancer and, 48–50
Genograms, 24–26, 43–44
Genome, human, 50–51
Gestational diabetes mellitus,

226–227
Glucotoxicity, 204
Glycemic control

achieving, in diabetes mellitus,
214–226

importance of, in diabetes
mellitus, 205–206

Goeckerman regimen, 188
Gonorrheal proctitis, 171
Granulomatous thyroiditis, 242
Graves’ disease, 237–240
Grief, 155–156

Halcion (triazolam), 80
Hallucinogens, 126
Haptoglobin, 263
Hashimoto’s thyroiditis, 237, 245

Health
family and, research on, 18–21

Health care
cultural issues in, 1–14
family issues in, 16–33

Health care proxy, 32–33
Heat rash, 183
Heavy drinking, 89
Hematocrit, 253
Hemoglobin, blood, 253
Hemoglobin E, 262
Hemolysis, 263

causes of, 264
Hemorrhoids, 159–163
Hereditary nonpolyposis colon

cancer, 49
Heroin, 122–123
Hidradenitis suppurativa, 172
Hispanics, health status of, 6
Home blood glucose monitoring,

206
Hospice, 150
Human genome, 50–51
Hyperglycemia, 204–106
Hyperthyroidism, 233–240
Hypnotics, 80–81
Hypoglycemia,

management strategies, 217
Hypothyroidism, 242–246

congenital, 245–246
subclinical, 244

IBW (ideal body weight), 55
Ideal body weight (IBW), 55
Idiopathic chronic fatigue, 69–70
Illness, 4
Illness models, 10
Infants

mortality in, 5–6
Infectious proctitis, 170–172
Insomnia, 75–82
Insulin absorption, 209
Insulin programs, 215
Insulin secretion, augmentation of,

223–224
Insulin therapy, 224–226
Internal hemorrhoids, 161–163
Internet Web sites, 51–52
Iodine, 131, ablation, 239
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Ionamin (phentermine), 60
Iron deficiency anemia, 258–261
Iron dextran, 261
Iron replacement, oral, 260–261
Ischiorectal abscesses, 165
Islet cell secretory function, 202
Islet cell transplantation, 204
Isotretinoin (Accutane), 179–180
IvyBlock (bentoquatam), 190

Keratolytic preparations, 187
Ketamine, 126
Kindling, 89
Klinefelter syndrome, 43
Koebner phenomenon, 185
Koilonychias, 260
Kussmaul’s respirations, 227

LEARN model, 12–13
Lioresal (baclofen), 143
Liver

alcoholism and, 96–97
Liver disease

chronic, 265–266
LSD, 126
Lymphocytic thyroiditis, 242

Macrocytic anemias, 267–271
Macrovascular disease, 213
Macular edema, 210
Marijuana, 124–125
Marriage, 19–20
Medical model, Western, 3–4
Medications, see also Drugs

antithyroid, 238
obesity and, 59–60

Medullary carcinoma, 249
Megaloblastic anemias, 267–270
Mendelian disorders, 43–46
Meridia (sibutramine), 59
Metformin, 219–220
Methimazole, 238–239
Methylmalonic acid levels,

268–269
Michigan Alcoholism Screening

Test, 101
Microalbuminuria, 207, 210–211
Microcomedo, 176
Microcytic anemias, 258–262

Miglitol, 221–222
Molecular cytogenetic analysis, 

37
Morbidity variations, 5–7
Morphine dosing, 153–154
Mortality variations, 5–7
Myelodysplastic syndromes, 267
Myelophthisic anemia, 266

Narcolepsy, 82
Nateglinide, 221–222
Native Americans, 5

alcoholism and, 90
health status of, 6

Neural tube defects, 46–47
Neuropathic pain, 152–153
Nonhemorrhoidal anorectal

diseases, 163–173
Nonmegaloblastic anemias,

270–271
Nonopioid analgesics, 135–139
Nonpain symptom management,

155
Normocytic anemia, 262–267

with decreased reticulocytes,
265–267

with elevated reticulocytes,
262–263

Obesity
care in, 54–61
constructing treatment plans for,

57–60
diagnosis, 55–57
etiology, 54–55
exercise and, 58
food intake and, 58–59
health complications of, 55
medications and, 59–60
surgical options and, 60

Obstructive sleep apnea syndrome,
82–83

Office visits
involving family members in, 

26
One drink, defined, 89
Opiate intoxication, 122–123
Opioid analgesics, 134, 139–143
Orlistat (Xenical), 59–60
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Pain
chronic, 133–144
physiology of, 133–144

Pain management, 133–134,
152–154

Palliative care for dying patients,
149–156

Pancreas, alcoholism and, 97–98
Papillary carcinoma, 249
Perianal abscesses, 165
Perianal hygiene, 170
Periodic movements during sleep,

86
Peripheral vascular disease,

213–214
Phencyclidine, 126–127
Phentermine (Adipex-P, Ionamin),

60
Physician-assisted suicide, 151
Physician responsibilities with

alcoholism, 113–114
Pioglitazone, 219–220
Platelet counts, 256
Poison ivy, poison oak, and poison

sumac, 189–190
Pompholyx, 193–194
Population demographic shifts, 5
Postpartum thyroiditis, 250
Pregnancy

thyroid disease during, 250
Prenatal effects of alcoholism, 98
Procidentia, 168
Proctitis

infectious, 170–172
Proliferative retinopathy, 210
Propylthiouracil, 238–239
ProSom (estazolam), 80
Pruritus ani, 168–170
Psoralen, 188
Psoriasis, 185–188
Psychosocial support for dying

patients, 148–149
Pyridoxine, see Vitamin B6

Quazepam (Doral), 80

Racial classifications, 2
Rectal prolapse, 168

Rectum, diseases of, 159–173
Red cell distribution width, 256
Red cell dysplasia, 266–267
Renal failure

chronic, 265
Repaglinide, 221–222
Restless leg syndrome, 84–86
Restoril (temazepam), 80
Reticulocyte count, 256
Reticulocytes, 256

decreased, normocytic anemia
with, 265–267

elevated, normocytic anemia
with, 262–263

Retinoids, 178
Retinopathy, 210
Rohypnol (flunitrazepam), 125–126
Rosacea, 191–193
Rosiglitazone, 219–220

Salsalate, 136
Schilling test, 269
Seborrheic dermatitis, 190–191
Sibutramine (Meridia), 59
Sickness, 4
Sideroblastic anemia, 262
Sleep, periodic movements during,

86
Sleep apnea, 82–84
Sleep disorders, 75–86
Sleep hygiene education, 79
Sleep restriction therapy, 79
Slow wave sleep, 75
Sonata (zaleplon), 80
Suffocation

physician-assisted, 151
Sulfonylurea, 219–220
Surgery

obesity and, 60
Syndrome X, 205
Syphilis proctitis, 172

Tazarotene (Tazorac), 187
Temazepam (Restoril), 80
Thalassemia, 261–262
Thalassemia trait, 261–262
Thyroid cancer, 249–250
Thyroid carcinoma, anaplastic, 249
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Thyroid disease, 232–250
during pregnancy, 250
screening for, 232

Thyroid hormone-binding ratio,
235–237

Thyroid nodules, 246–249
Thyroid-stimulating hormone

(TSH), 232
Thyroiditis, 240–242
Thyrotoxic nodule, 240
Thyrotoxicosis, 233–240
Thyrotropin receptor antibodies,

238
Tolerance, 89
Transferrin saturation, 260
Translators, working with, 13–14
Triazolam (Halcion), 80
TSH (thyroid-stimulating

hormone), 232–240

United Kingdom Prospective
Diabetes Study, 206

Urishiol, 189
Urticaria, 198–199

Vitamin B12 deficiency, 267–269
Volatile substance misuse, 127–128

Waist to hip ratio (WHR), 56
Western medical model, 3–4
White blood cell count, 256
Whitehead, 177
Whites, 5

health status of, 5

Xenical (orlistat), 59–60
Zaleplon (Sonata), 80
Zolpidem (Ambien), 80
Zostrix cream (capsaicin), 144
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