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Preface 

This third edition of Fundamentals of Family Medicine is designed to be the 
course textbook for Family MedicinelPrimary Care Clerkships in medical schools 
and a reference source to manage the everyday health problems seen in family 
practice. The chapters that follow are intended to describe the process by which 
family physicians provide high quality, comprehensive care for their patients, 
and to serve as the basis for small group discussions by students and faculty. 

The book consists of an overview of the Principles of Generalist Healthcare, 
followed by 27 all new chapters from the 6th edition of Family Medicine: Prin
ciples and Practice. l I selected the chapter topics based on the content of gen
eral and family practice as recorded in the National Ambulatory Medical Care 
Survey (see Chapter 1, Table 1.1) and on the patient care problems seen by the 
physicians in our own Family Health Center. 

This third edition contains two topics not discussed in prior editions of the 
book. The first is Chapter 27, ''The Family Physician's Role in Responding to 
Biological and Chemical Terrorism." Since the second edition, the possibility 
that the family physician may face the threat or actual event of a terrorist attack 
has become a grim reality. The other new chapter is "Information Mastery: Prac
tical Evidence-Based Family Medicine," an approach that is reflected in all clin
ical chapters in the book. 

Preparing medical students to deal with uncertainty and diverse types of clin
ical challenges is an important goal of medical schools.2 One key to develop
ing this vital competency is understanding how the family physician can iden
tify, prioritize, and manage the mUltiple problems of many patients in time lim
ited visits. The how is the generalist approach, described in an updated Chapter 
1. This approach, which emphasizes patient- and family-centered, evidence-based 
concepts and focused clinical questions, is reinforced through the case presenta
tions and discussion questions at the end of each clinical chapter. The patients 
in the case scenarios are all members of one extended family, affording the reader 
a sense of continuity of care and an awareness of the effects of illness on vari
ous family members. The Nelson family, the case presentations, and discussion 
questions are all explained in the section, "Notes for the Reader." 

I am grateful for the contributions of the authors and the four associate edi
tors: Alan K. David, M.D.; D. Melessa Phillips, M.D.; Scott A. Fields, M.D.; 

v 



VI PREfACE 

and Joseph E. Scherger, M.D., M.P.H. I also thank Coelleda O'Neil and Lily Cha 
for their assistance in manuscript preparation. In preparing this third edition, I 
have spoken with numerous medical students and family medicine educators, and 
many of their thoughts are found in the pages that follow. 

Robert B. Taylor, M.D. 
Portland, Oregon 
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Notes for the Reader 

To the Student 

Your time on the Family MedicinelPrimary Care Clerkship may be the most im
portant of all in medical school. 1 Here you will encounter concepts that will shape 
your future patient care-whether or not you choose family practice as a spe
cialty: concepts such as personal care, longitudinal care, the meaning of illness, 
and the investment of self in the therapeutic relationship. The book presents these 
and other principles of generalist health care plus factual data regarding a broad 
range of common clinical problems, supplemented by case presentations that in
volve members of a single family. 

The discussion questions are not intended to be post-tests of the factual con
tent of each chapter and the answers to some questions may not actually be in 
the chapter, but rather in your ability to reason and solve problems - which, af
ter all, are the most important skills you need as a physician. The questions are 
designed to stimulate thought about the issues, encourage discussion, or even in
spire a quest for more information. 

To the Faculty 

This book, intended to be a single source text for your clerkship, has been prepared 
to meet the General Guidelines for a Third-Year Family Medicine Clerkship as de
veloped by the Society of Teachers of Family Medicine (see Table 1). The 25 clin
ical chapters (Chapters 2 through 26) present a broad spectrum of family practice 
problems that are consistent with the topic categories taught in required family 
medicine clerkships in U.S. medical schools.2 The case presentations and questions 
that follow each chapter are intended to be the basis of small group discussions. 
They include both traditional questions about medical history, physical examina
tion, diagnosis, and management, as well as about psychosocial issues such as the 
reason for the visit, the impact of illness on the family, the patient's adaptation to 
illness, and the resources used in management. The case discussions have been 
"field-tested" with third-year medical students, and they work. Try them. 

IX 



x NOTES FOR THE READER 

About the Case Discussions in this Book: 
The Nelson Family 

Each chapter is followed by a case presentation with discussion questions, all in
volving members of a single extended family: the Nelsons. The Nelson family 
genogram is shown in Figure 1. During a period of 12 months, various members 
of the Nelson family come to the office for care, some making two or three vis
its during the year. The reader will find that the problems of various family mem
bers are interconnected and that they evolve over time. 

Figure 1 introduces the four-generation Nelson family, some of whom have 
been your patients for more than a decade and who look to you as their personal 
physician for comprehensive health care of all family members. 

Harold and Mary Nelson 

The senior family members are Harold and Mary Nelson, both in their seventies. 
Harold Nelson retired from his job as a welder 13 years ago at age 61. He now 
leads a quiet life and seldom leaves the house. He has had type 2 diabetes mel
litus for 24 years and osteoarthritis of the hands for 20 years, both of which were 
considerations in his early retirement. 

Mary Nelson, age 71, is a retired nursery school teacher. She has been hy
pertensive, taking medication, for 10 years. In addition, she has episodes of de
pression that require treatment. She wishes that she and Harold were "doing 
more" in their retirement, and worries about what will happen to their son, 
Samuel, when they die. 

Harold and Mary Nelson have four children: Ruth, Samuel, Ken, and Lois
all in their 40s and 50s. 

John and Ruth McCarthy 

Ruth, the oldest Nelson child, is married to John McCarthy. Together they own 
and operate a small delicatessen-style restaurant. Their restaurant business strug
gles financially, and Ruth and John sometimes seek "loans" from her parents 
during lean times. Both work long hours in the restaurant. Ruth enjoys good 
health, but John has coronary artery disease with angina pectoris for which he 
had been treated by an internist downtown. John McCarthy's previous physician 
retired recently, and John has decided to transfer his care to you. 

John and Ruth McCarthy have two children. Their oldest son is Mark, age 28, 
who dropped out of college to organize a rock group which disbanded about two 
years ago. Mark now works as a waiter in his parents' restaurant. John and Ruth 
openly disapprove of Mark's lifestyle, which includes cigarette smoking, mari
juana use, and numerous sexual contacts. Recently Mark was found to be posi
tive for human immunodeficiency virus (HN). 
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XII NOTES FOR THE READER 

The McCarthys' second child is Ellen, age 26, who works as a secretary in a 
business office. Ellen is married to Andrew Harris, a truck driver who is on the 
road a good deal of the time. Ellen and Andrew Harris have two children: Jason, 
age 4, and Allison, age 1. A third child, who would have been 3 years old this 
year, died in infancy of meningitis. 

Samuel Nelson 

Samuel Nelson, age 48, is the second child of Harold and Mary Nelson. Samuel 
was a high school dropout at age 16 when he began work at a nearby orchard. 
Today he lives with his parents and has no close friends. He has kept the same 
job as a farm worker for 32 years and spends his spare time watching television. 
Samuel has been a heavy smoker since his teens and now has chronic obstruc
tive pulmonary disease. 

Ken and Nancy Nelson 

The third child is Kenneth Nelson, age 46, who works as a contractor, building 
new homes in middle-class neighborhoods. Ken is married to Nancy, who has 
an accounting degree and works part-time for a public accounting firm. Nancy 
has always described herself as "nervous," which has limited her ability to take 
a full-time job. 

TABLE 1. General Guidelines for a Third-Year Family Medicine Clerkship 

By the completion of a third-year family medicine clerkship, the medical student is ex
pected to possess, at a level appropriate for a third-year student, the knowledge, attitudes, 
and skills needed to: 
1. Provide personal care for individuals and families as the physician of first contact and 

continuing care in health as well as in illness. 
2. Assess and manage acute and chronic medical problems frequently encountered in the 

community. 
3. Provide anticipatory health care using education, risk reduction, and health enhance

ment strategies. 
4. Provide continuous as well as episodic health care, not limited by a specific disease, pa

tient characteristics, or setting of the patient encounter. 
5. Provide and coordinate comprehensive care of complex and severe problems using bio

medical, social, personal, economic, and community resources, including consultation 
and referral. 

6. Establish effective physician-patient relationships by using appropriate interpersonal 
communication skills to provide quality health care. 

Source: Working Committee to Develop Curricular Guidelines for a Third-Year Family Med
icine Clerkship. Curricular Guidelines for a Third-Year Family Medicine Clerkship. Kansas City, 
MO: The Society of Teachers of Family Medicine, 1990. Used with permission. 
Note: At the time of this printing, the Society of Teachers of Family Medicine is engaged in a 
federally supported project to develop a resource manual for medical educators who design 
and implement curricula intended to prepare students for the tomorrow's health care system. 
This project will delineate the goals and objectives of third-year clerkships and help proVide 
resources to those responsible for these experiences. 



NOTES FOR THE READER XIII 

Ken and Nancy Nelson have two children. The oldest is Michael Nelson, age 
19, a U.S. Army paratrooper stationed at Fort Bragg, North Carolina. Still liv
ing at home is their 16-year-old daughter, Kendra, a high-school sophomore. 
Kendra is an above average student and a varsity athlete. Over the past year she 
has had her first serious relationship with a boyfriend. 

Lois and Ralph Martino 

The fourth child is Lois, age 44, who has training as a paralegal and works in a 
large law firm. Ten years ago, Lois separated from her husband, Ralph Martino, 
an attorney previously employed in the same law firm as Lois and now in solo 
practice. Although Ralph's relationship with Lois and the Nelson family is 
strained, he has continued to consider you his personal physician. 

Lois and Ralph have one child, Ann, age 22, who works mornings as a nurs
ery school teacher. A year ago, Ann married Luke Priestley, a graduate student 
now working on his Masters of Business Administration degree. Ann's parents 
secretly worry about Ann's marriage since Luke seems very distant and moody. 
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1 
Principles of Generalist 
Health Care 
ROBERT B. TAYLOR 

This first chapter in the book is about caring for people-as distinct from dis
eases or organs-and the generalists who provide personal health care. It is about 
the baby with a fever, the teenager with concerns about sexually transmitted dis
ease, the laborer with back pain, and the manager with heartburn. It is about 
home visits to the paraplegic young man with the flu and nursing home care of 
the elderly woman with a stroke-and about how these illnesses affect their lives 
and the lives of those close to them. Since such care is, to a great degree, a 
characteristic of the individual physician, I have written this chapter in the first 
person. 

I was a general practitioner before family practice existed. In 1969, when gen
eral practice became family practice, I began to think of myself as a family physi
cian, and then I became a board-certified family physician in 1971. I have prac
ticed in the United States Public Health Service and in small town group practice. 
I spent 10 years in rural solo practice before entering academic medicine. Al
though I am currently a professor in a family medicine department in an aca
demic medical center, I still think of myself as a rural family practitioner and 
what follows reflects that practice-oriented viewpoint. 

In the 1980s the term "primary care" became popular, and has subsequently 
been redefined by the Institute of Medicine as "the provision of integrated, ac
cessible health care services by clinicians who are accountable for addressing a 
large majority of personal health care needs, developing a sustained partnership 
with patients, and practicing in the context of family and community."l We
my colleagues in family practice, general internal medicine, and general pedi
atrics and I-are also called generalists. 

What Is General ist Health Care and Who Provides It? 

Generalist health care is continuing, comprehensive, and coordinated medical 
care provided to a population undifferentiated by gender, disease, or organ sys
tem.2 This type of care is also called primary care and the terms are often used 
interchangeably. Generalists offer first-contact and longitudinal care for persons 
with diverse problems such as earache, chest pain, fracture, or cancer. They pro-
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vide care that is not problem or technology specific. They coordinate the pa
tient's health care, whether provided in the generalist's own office or in the emer
gency department, consultant's office, or hospital. The spectrum of generalist 
care varies with the setting-suburban, rural, inner city, community health clinic, 
or academic medical center-and melds into a continuum in which some gener
alists include tertiary care activities as part of their practice.3 My current prac
tice is in an academic medical center, and my patients tend to have much more 
complicated problems than did my patients when I was in private practice. 

The U.S. Department of Health and Human Services describes four primary 
carel generalist competencies4: 

• Heath promotion and disease prevention 
• Assessment and diagnosis of common symptoms and physical signs 
• Management of common acute and chronic medical conditions 
• Identification of and appropriate referral for other needed health services 

Persons who choose careers in the generalist specialties are those who-like me
want to do it all. We worked hard to learn the full spectrum of medicine and do 
not want to give anything up. By offering a broad range of services, I can offer 
truly comprehensive care to my patients. If Mrs. Jones, for example, has migraine 
headaches, a skin rash, and irregular menstrual periods, I can provide care for all 
these complaints, often in a single office visit and without referrals. What is more, 
with each encounter the patient and I add to a cumulative fund of medical and 
personal knowledge-what Balint called the "mutual investment company"
that allows increasingly effective health care.5 As I learn more and more about 
Mrs. Jones and her stress at work, her arguments with her teenage daughter, and 
her concern about her mother's Alzheimer's disease, she and I can better man
age her various problems; but these issues are never fully elucidated in one visit 
or two. 

Exactly what does the generalist do? Most generalist practice is office prac
tice and the variety of problems is reflected in the top 20 principal diagnoses in 
office visits as recorded in the National Ambulatory Medical Care Survey (see 
Table 1.1)6 This list covers family and general practice, and thus contains the 
broadest scope of generalist health care. 

Generalists provide a wide spectrum of care: This includes anticipatory care, 
counseling the teenager on avoidance of injury or unplanned pregnancy, and 
symptomatic care to relieve the pain of a back strain. There is therapeutic care 
of acute asthma or chronic ulcerative colitis, and the palliative care of the per
son with terminal cancer or late-stage acquired immunodeficiency syndrome 
(AIDS). All of these types of care are provided in the setting of the clinical en
counter, which has been described as "the procedure" of the family physician,7 
and which is evolving to include the digital office visit and virtual house call. 

Generalist care occurs in many sites in addition to the physician's office. Most 
generalists provide hospital and nursing home services for their patients.8 Home 
care is an important part of care in many communities, allowing the physician 
to visit the patient in his or her own "habitat." The practice site may be an of-
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TABLE 1.1. Number and percent distribution of office visits by selected primary di
agnosis groups: United States, 1999 

Number of 
visits in Percent 

Primary diagnosis thousands Distribution 

All visits 756,734 100.0 

Essential hypertension 32,962 4.2 
Acute upper respiratory infections, excluding 

pharyngitis 28,553 3.8 
Arthropathies and related disorders 23,202 3.1 
Routine infant or child health check 22,626 3.0 
Diabetes mellitus 19,585 2.6 
Dorsopathies (back problems) 17,439 2.3 
Allergic rhinitis 16,662 2.2 
Normal pregnancy 16,402 2.2 
Rheumatism, excluding back 16,368 2.2 
Malignant neoplasms 15,429 2.0 
Otitis media and eustachian tube disorders 14,568 1.9 
Follow-up examination 13,814 1.8 
General medical examination 13,405 1.8 
Cataract 11,039 1.5 
Chronic sinustis 10,797 1.4 
Heart disease, excluding ischemic 9,667 1.3 
Ischemic heart disease 9,558 1.3 
Potential health hazards related to personal and 

family history 9,543 1.3 
Asthma 9,498 1.3 
Benign and uncertain neoplasms 8,782 1.2 
All other diagnosis 437,837 57.9 

Source: Ref. 6. 

fice in a medical building, a school, a community health clinic, or in the mili
tary on board a ship or at a base hospital. 

Some generalists develop special areas of expertise such as care of the eld
erly, adolescent medicine, sports medicine, occupational medicine, or adminis
trative medicine. At times, the focus may be on the community--community
oriented primary care-an expression of generalism in which the target is a 
community and the health problems that affect it (e.g., preventing cervical can
cer by increasing the number of women screened with Pap smears) rather than 
concentrating exclusively on health problems at the level of the individual 
patient. 

The U.S. medical workforce is changing, and will continue to do so through
out your professional career. One fact stands out, and will likely guide future 
workforce decisions: Today only about one third of u.S. physicians are in the 
generalist specialties, a figure that is significantly less than other "first world" 
countries. Many health care experts believe that this low proportion of primary 
care physicians contributes to the poor record of health care when U.S. health 
data are compared with that of other industrialized countries.9 

The primary focus of generalist (and also subspecialty) care is the people who 



4 ROBERT B. TAYLOR 

receive health care. Family practice arose in the 1960s as a social movement to 
combat the fragmentation in medicine, to put medicine back together again and 
to deliver it to the people. This same evangelical spirit continues today. Gener
alism is about the public need for personal health care, for a physician about 
whom one can say, ''That's my doctor." It is about the physician who will make 
the commitment inherent in saying, "I am your personal physician. I will be there 
when you need me." 

How to Provide Generalist Health Care: 
Aski ng the High Payoff Questions 

How do we do it? How do I, as a generalist, stay current with all of medicine 
and see 25 patients per day? First of all, as a generalist, it is not my responsi
bility to know "all of medicine;" instead, I aspire to maintain current clinical 
knowledge and skills pertinent to the common problems of the patient popula
tion I serve. If knowledge could be weighed, my fund of knowledge would 
"weigh" about the same as that of an endocrinologist, neurologist, or any other 
limited specialist. It is just that my fund of knowledge and my competencies are 
broad based, while those of the more limited specialists are concerned with an 
organ, system, age group, or specific technology such as x-ray. Their in-depth 
knowledge of uncommon problems-the pheochromocytoma or myasthenia 
gravis-allows me to identify these "zebras" and refer them to the sub special
ist for definitive care, while I maintain a supportive role with the patient and 
family. 

The added value that I bring to the clinical encounter is my knowledge of the 
patient. Family practice is, fust of all, a specialty grounded in the principles of 
relationship-based health care. Thus I aspire to know everything possible about 
the patient and family, including all the personal concerns that may influence 
health and illness. I have a longitudinal view of the health problems of a small 
group of people and offer a committed relationship. Also, on a practical basis, I 
already know the past medical history, family history, social history, and habits 
of most patients I see. Thus I can direct my attention, knowledge and compen
tencies toward the key issues that require attention today. 

I apply the generalist fund of knowledge and competencies to help a relatively 
large number of patients daily by efficient application of the most commonly 
performed generalist procedure: the focused clinical encounter. Typically com
pressed into a I5-minute time slot, the focused clinical encounter flows seam
lessly through five phases: (1) offering of the problem, (2) elucidation of key is
sues, (3) a targeted physical examination, (4) explanation of the diagnosis, and 
(5) negotiation of plans for management and follow-up. In approximately a quar
ter hour, I can elicit a history of epigastric distress and what makes it better and 
worse, explore life stresses, examine the abdomen, explain my findings, and work 
with the patient to plan for dietary change, stress management, and appropriate 
use of antacids, an Hrreceptor blocker, or protein pump inhibitor.l 1 
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Of necessity, the time-limited visit targets the high-probability diagnosis (e.g. 
gastritis or gastroesophageal reflux disease [GERD]) while considering the pos
sibility of the "must-never-miss" diagnoses (e.g. gastric cancer). The focused 
clinical encounter will include exploration of psychosocial topics, such as the pa
tient's need to take a second job to cover credit card debt or concerns about a 
child in trouble at school. The experienced physician knows how often these non
physical issues hold the key to understanding the patient's illness. 

High-yield questions are how the skilled generalist focuses the time-limited 
clinical encounter. These questions are open-ended and can often begin with, 
"Tell me about ... " They can be phrased in ways that are most comfortable to 
each physician and in complexity appropriate to the patient's understanding. The 
high-yield questions are used along with standard queries about: "How long have 
you had chest pain?,' "Does the pain radiate anywhere?" and "Have you taken 
any medicine for the chest pain?,' The full scope of the problem may finally be
come clear with the response to the open- ended query: "Tell me about what's 
been going on lately." or "Let's talk about what's most stressful in your life right 
now." 

The following are six areas of high-yield questions. For each I have described 
a rationale, with some examples. Specific questions are listed-in varying lev
els of specificity-for both the patient and for you or me, the physician. 

What Is the True Reason for the Visit? 

Patients visit physicians for many reasons, which are not always self-evident. A 
65-year-old man came on a first visit, requesting a "complete physical examina
tion." In response to a question, "Why?" I learned that the patient was planning 
a second marriage, that there had been a question of a prostate nodule in the past, 
and that he needed to know more about his health outlook in order to make some 
fmancial decisions. If I had not dug deeper, I would have failed to understand 
the patient's needs for the visit and perhaps would not have discussed important 
areas of concern with him. 

The reasons for a visit may be classified under five headings (see Table 1.2). 
Most new-problem visits are for the diagnosis and treatment of physical prob
lems, such as earache. The next most common category---concern about the 
meaning of a sign or symptom-includes many instances in which the patient 

TABLE 1.2. Why patients visit physicians: problems and needs that prompt patients 
to initiate medical encounters 

Reason 

Physical problem 
Worry or concern 
Administrative purpose 
Emotional problem 
Social problem 

Example 

Ankle sprain 
Coughed up sputum with flecks of blood 
Insurance medical examination 
Anxiety 
Loneliness 
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with a problem is less bothered by the discomfort than by what the discomfort 
might mean. For example, in Chapter 17, Andrew Harris comes to the physician 
with back pain which began while lifting boxes at work; there is some radiation 
of pain to the right leg and foot. Is Mr. Harris in the office for relief of his pain 
so that he can sleep at night and return to work soon? Is he here because he is 
concerned about the possibility of a herniated disc necessitating back surgery, as 
happened to his brother? Or is the visit for an administrative purpose-to estab
lish a workers' compensation claim? 

Patients sometimes identify their problems as social or emotional, but more of
ten such problems are offered as physical complaints-sometimes referred to as a 
"ticket of admission" (to health care). One young married woman visited my of
fice repeatedly with lower abdominal pains. She and her husband had three small 
children and their income was limited. As she and I talked, I learned that her hus
band spent most evenings playing softball and drinking with his friends, leaving 
her alone at home with the children. Although the patient continued to offer a phys
ical complaint, her "reason for the visit" was, in my opinion, a social problem. 

Questions for the patient: 

• What do we need to accomplish on this visit? 
• Is there anything you are especially concerned (or worried) about? 
• Tell me why you are here with this problem at this time. 
• How can I help you at this visit? 

Questions for the physician to consider: 

• Does the patient's stated problem seem "not quite right?" 
• Might the patient, for some reason, have misled the receptionist or nurse (or 

me) about the presenting complaint? 
• Have I possibly made an incorrect assumption about the patient's goals for the 

encounter? 
• Is the patient here today for someone else's reason? 

Am I Listening Carefully to What the Patient 
Is Trying to Tell? 

There is an old clinical aphorism: Listen to the patient; he (or she) is telling you 
the diagnosis. 

This need to listen carefully extends to all phases of the clinical encounter. 
It begins with thinking about why the patient came (and perhaps why he or she 
came today) complaining of-for example-abdominal pain, the response to a 
remark by a family member in the room, a comment about some part of the phys
ical examination, or the objection to a suggested therapeutic intervention. The 
phrase "listening with the third ear" is sometimes used to describe this type of 
active listening. 

In the lexicon of decision analysis, all the above are defined as "cues." The 
following are some examples from my practice: One patient was a 14-year-old 
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girl who asked if birth control pills might help her acne. What she really sought 
was a prescription for oral contraceptives because of an emerging sexual rela
tionship with her boyfriend. In another instance, I watched as a patient's neck 
muscles tightened and he crossed his arms when I asked casually, "How are 
things at home?" In this instance, his response "Okay" turned out to be evasive, 
and on further inquiry I was able to link his chest pains and the repeated argu
ments with his wife about his perceived need to work long hours overtime. A 
four year old girl who had always been lively was noted to be withdrawn and 
avoiding eye contact; this turned out to be the tip-off to childhood sexual abuse. 

In Chapter 25, high-school basketball player Kendra Nelson visits the physi
cian with the second ankle sprain in 4 months. Although she cannot bear weight 
and must hop rather than walk, she insists that the pain in "not really bad." Is 
Kendra minimizing the pain so that she can get an early release to return to her 
basketball team? Is she under peer or parental pressure to return to sports? Is she 
concerned that the physician may apply a cast that would interfere with a planned 
social activity? 

Following the path of a clinical cue is often accomplished over several visits. 
A 42-year-old school teacher with migraine headaches insisted on her first two 
visits that everything in her life "couldn't be better." The reportedly "perfect" 
life proved to be a cue, and on the third visit we discussed her threatened layoff 
at work, her husband's drinking problem, and the concerns about their 15-year
old son's suspected drug use. In such instances, a sense of when things don't 
sound quite right can be a useful diagnostic tool. 

The ongoing attention-and revisiting-of clinical cues leads to the continu
ing evolving diagnosis. The clinician begins to generate hypotheses upon learn
ing the chief complaint, or perhaps even before. Diagnostic possibilities are re
jected, validated or set aside for future consideration. The complex origins of the 
patient's symptoms and their interrelatedness to life events is most often clari
fied over time, and only rarely as a "first-visit revelation." 

The awareness of the evolutionary nature of diagnosis helps the generalist dealt 
with undifferentiated health care problems, such as fatigue and dizziness. It also 
helps the clinician tolerate the diagnostic ambiguity and complexity often found 
in primary care. This comfort with sometimes murky health problems actually 
characterizes those who choose family practice and other primary care special
ties. 12 It also helps explain why generalists as a group tend to be those who can 
see possiblities, can recognize patterns and think in templates, and are intrigued 
by the process of clinical reasoning. 

Questions for the patient: 

• Is there some aspect of today's problem that we should discuss further? 
• Events in a person's life can affect health. What is going on in your life that 

might be affecting your health? 
• Is any part of the physical examination causing you concern? 
• Are there ways that you and your family could improve your health that we 

should discuss? 
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Questions for the physician to consider: 

• Has the patient seemed reluctant to discuss certain issues? 
• Does there seem to be a aspect of the problem that I do not yet understand? 
• Does the patient seem inappropriately sensitive to some part of the physical 

examination? 
• Is there some apparently obvious resource-such as family support, time, or 

money-that the patient seems reluctant to use? If so, why? 

What Is the Meaning of the Illness to the Patient? 

Think back to the last time you had the flu, with high fever, achiness and fa
tigue. Along with the need to stay in bed for a few days to get well, what did 
the flu mean to you? Did it mean that you would miss class or a sports event? 
Might it have meant that you would be absent for an important examination or 
that you might perform poorly on the test? Could it be that you were not pre
pared for the examination, and were, in fact, happy for a delay? Perhaps the chief 
concern was the economic impact of the flu-the cost of care or the loss of a 
weekend job. Did the chills and fever remind you of the flrst stages of pneumo
nia that ended with the death of a grandparent? Or did the flu symptoms have 
some other special meaning for you? 

Disease and illness are not synonymous. Disease refers to a biomechanical, 
physiologic, or psychologic dysfunction. Illness includes the patient's response 
to disease-with all its pain, worry, inconvenience, or loss-and places it in the 
context of the life, family, community, and society of the affected individual. 
Ellen Harris (Chapter 16) visits your offlce with a complaint of vaginal discharge. 
She is married and works as a secretary. A straightforward problem? Probably, 
but not necessarily. Could the symptom mean loss of sexual relations with her 
husband for a week or more? Does this mean he will be angry? Could she have 
passed an infection to him? Is it possible that the infection have been caughtfrom 
him? Might that mean that he acquired it somewhere? That is, could this be a 
sexually transmitted disease? 

The physician must never neglect the patient's unspoken concerns: Will I be 
able to return to work after my heart attack? Will my husband still love me af
ter my breast surgery? Might I pass my chest cold (or infectious mononucleosis, 
or skin rash, or Chlamydia infection) to my partner? 

Another example: In Chapter 5, Harold Nelson, age 76, develops urinary in
continence. What might this mean to him? "Will I have to go to the hospital?" 
"Will I need an operation?" "Will I need to go to a nursing home?" Although 
Mr. Nelson may be hesitant to ask these questions, it is likely that they have oc
curred to him. 

Physicians need a keen understanding of the meaning of the sick role and the 
legitimization of illness. When you or I are sick, we are excused from our usual 
duties, and others offer medicine, food and support. That is, we are allowed to 
assume the sick role. Part of the contract, however, is that the patient will make 
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every effort to get well-and no longer assume the sick role. Of course the sick 
role has definite advantages, not the least of which are reduced responsibility and 
increased service by others. Not surprisingly, some persons would prefer to pro
long the sick-role, and the physician may become involved. Many office visits 
are concerned with legitimization of the sick role, whether explicitly by signing 
an excuse for work or implicitly by writing a prescription for a cough remedy or 
renewing a physical therapy order for a painful neck. 

If you overlook the contextual meaning of the illness to patients like Mrs. Har
ris or Mr. Nelson, has your clinical encounter-your "procedure"-been suc
cessful? 

Questions for the patient: 

• What do you believe is the cause of the illness? 
• Tell me how you feel about this illness. 
• How does this illness affect your activities at home or at work? 
• What would getting well mean to you? 

Questions for the physician to consider: 

• What are the implications of the patient assuming the sick role? 
• How might this illness be affecting the patient's self-image? 
• Might this illness remind the patient of something that happened to a family 

member or friend? 
• Might you-the physician-have personal experience or feelings that are af

fecting your judgment about this patient's illness? 

What Is the Impact of the Illness on the Family? 

If you have any doubt that illness is a family affair, ask any child, sibling, or 
parent of a person with a chronic problem such as asthma, diabetes mellitus, or 
cerebral palsy. Resources and attention that should be equally shared are diverted 
to the identified "patient." The patient's illness eventually becomes a family bur
den, and other family members come to think of themselves as caregivers. Anger 
begets gUilt and the illness permeates all family relationships.'Eventually, the ill
ness becomes part of the family self-image. 

Describing the legacy of migraine in her own family, Anne Walling, MD (au
thor of Chapter 7) writes, "My father's severe attacks were part of our family's 
normal pattern of life. Like spells of bad weather, they were unpredictable, sig
nificant events that appeared to take a perverse delight in disrupting the most in
tricately planned and eagerly anticipated events." And then, "My mother abhorred 
migraine and grimly warned us against developing even remotely migrainous 
symptoms."13 

The effect of illness on a family is not predictable. Chronic, recurrent child
hood illness such as renal failure or hyperactivity can be the stress that results 
in disruption of a young family, and many parents of leukemic children see their 
marriages end in divorce. On the other hand, I have cared for a family with a 
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child whose asthma attacks seemed to occur at just the times needed to divert 
parental attention to the child and away from their own arguments. 

In Chapter 3, you will meet Ann Martino-Priestley, age 22, and her husband 
Luke. Ann is pregnant with their fIrst child. Of course, pregnancy is not an ill
ness, but it will have an impact on the couple/family. How do each feel about 
the pregnancy? How will a child affect their relationship? Can they afford to 
have a baby at this time? Will Ann be able to continue to work? What about 
Luke's studies for his MBA degree? How might all of these issues affect health 
care decisions? 

Questions for the patient: 

• How is your spouse (or children, parents, partner, etc.) affected by this illness? 
• What are you hearing from others about your illness? 
• Tell me what has changed in your relationships since the illness began. 
• How would things be different at home if you were well? 

Questions for the physician to consider: 

• Who, beside the patient, is affected by this illness? 
• What emotions might the patient's family be experiencing: sorrow, anger, aban

donment, frustration, guilt? 
• Have I, as physician, spoken with key people in my patient's life? 
• By engaging in the care of this patient's illness, what-if any-might be the 

effect on me and my family? 

What Is the Appropriate Locus of Care for this 
Person's Illness? 

The locus of care was studied by Green et al. in 2001, who found that of 1000 
adults "at risk," each month: 

• Eight hundred reported one of more illnesses or injuries. 
• Two hundred and seventeen of these persons consulted a physician one or more 

times. 
• Eight of these patients were admitted to a hospital. 
• Fewer than one patient was referred to an academic medical center. 

Some thoughts about this study and what it means to the medical student: Note 
that while 80% of adults reported an illness or injury during a month, only 
about one illness/injury in four resulted in a medical encounter; almost three 
quarters of care was "family" care in which the physician was not directly in
volved. Fewer than 1 % of persons studied were hospitalized and there was 
less than one academic medical center referral per 1000 at risk adults, a key 
finding considering that research data and therapeutic guidelines tend to come 
from academic medical centers and thus are based on less than 0.1 % of the 
popUlation. 
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A current issue in health care centers around appropriate use of consultation 
and referral. The following family practice approach to locus of care was pre
sented in the first edition of Family Medicine: Principles and Practice. IS 

• Definitive Care: The physician provides independent care, perhaps with the 
participation of ancillary personnel, but without sub specialist consultation or 
referral. Examples include depression, type 2 diabetes mellitus, and an undis
placed fracture of the fibular malleolus. The residency trained FP generalist 
should be competent to manage 85% to 90% of Definitive Care problems with
out need for consultation or referral. 

• Shared Care: These problems generally necessitate consultation for some as
pect of diagnosis or therapy. Care is thus shared by the generalist and subspe
cialist for problems such as a thyroid mass or active pulmonary tuberculosis. 
Some 7 to 10 percent of problems will be best managed by Shared Care. 

• Supportive Care: These are clearly subspecialty referral problems such as ex
tensive third degree bums or retinal detachment. The generalist has the re
sponsibility to direct the patient to appropriate care and to maintain educational 
and emotional support for the patient and family. 

The physician's decisions in locus of care options will be guided by the indi
vidual's interest, training, and competence. In our Family Practice Center, some 
physicians perform colposcopy (as a Definitive Care procedure); others refer pa
tients needing colposcopy (for them, it is thereby a Shared Care procedure). Of 
course, physicians are only part of the decision making. Patient preferences play 
a role, as do practice guidelines of the health care organization or hospital. 

In Chapter 21, we encounter an increasingly common locus-of-care decision: 
Mark McCarthy, age 28, is human immunodeficiency virus CHIV) positive and 
for 3 weeks has had a fever and cough productive of yellow-gray sputum. His 
parents ask, " Is it safe for him to stay at home, or should he be in the hospital? 
Should he have a consultation with a specialist? Should a specialist be in charge 
of his care? By having him living at home, are we-his parents-at risk?" An
swers to these and related questions are often complex, and may be clouded by 
misinformation, fear, protection of turf, and concerns about maintaining practice 
volume. 

Questions for the patient: 

• Have you had this problem before and how was it managed? 
• Tell me your view of the treatment needed today. 
• What concerns do you have about our plans for management and follow-up? 
• Tell me your understanding of the reason we are seeking consultation and the 

questions we hope to answer. 

Questions for the physician to consider: 

• Is the problem within my area of competence and comfort? 
• Does the patient expect a consultation and, if so, is it medically appropriate? 
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• Is there an administrative need that would call for a consultation or referral: 
insurance, litigation, disability determination, or other? 

• Am I making my consultation/referral recommendation for the right reasons? 

What Resources Are Available to Help 
in Managing the IfIness? 

The rise in managed care in the United States was a reflection of what families 
have known all along: health care resources are not limitless. Individuals and 
families have always had to face limits on care that can be given in the home, 
cost of medication purchased, and nursing home care provided. Recognition of 
resources that are available-and what are not available-is important in ensur
ing optimal care for patients. 

The categories of resources are listed in Table 1.3. Financial resources include 
the direct ability to pay and also medical insurance, emergency assistance in times 
of disaster, and loans or gifts from family. Care by family members, visiting 
nurses, community health workers, nurses, physicians, and other providers all 
constitute medical care resources. The time and energy resources may come from 
the patient, the family, medical personnel, and volunteers such as neighbors or 
church members. Patient and family knowledge of medicine, community con
tacts, and funding sources can affect the quality of care ultimately received as 
can the availability of medical equipment and supplies. 

In Chapter 4, Allison Harris is brought to your office by her mother "for her 
one year old check-up and shots." There are resource implications even in this 
routine visit: Mrs. Harris missed several hours of work to bring Allison to the 
appointment. There is a cost to the Harris family for the check-up, that is not 
covered by their health insurance. There is a vaccine cost which, although cov
ered by a state subsidized program, is inflated by the hidden cost of vaccine
related litigation. 

Generalists work together with patients, families, community agencies, hospi
tals, and others to help ensure the appropriate and cost-effective deployment of 
resources. The higher priced prescription is not necessarily better, and not every 
patient with pneumonia needs hospitalization. The Medical Outcomes Study 
demonstrated that, even when data are controlled for patient mix, generalists use 

TABLE 1.3. Resources used to manage patients' health care problems 

Resource 

Emotional Support 
Financial 
Medical care 
Time and energy 

Knowledge 
Equipment and supplies 

Example 

Family and others comfort person with illness 
Health insurance 
Office visit to physician 
Middle-aged person stays at home caring 

for elderly parent 
Information from medical reference book 
Wheelchair from community loan program 
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less health care resources than subspecialists. Among the generalist specialties, 
family physicians use the least resources of all. 16 

Questions for the patient: 

• Who is your most important support person, and how is he or she involved in 
caring for this illness? 

• Are you now a client of any community agencies that could help today? 
• Tell me about family or friends that could help us at this time. 
• Is there some special way you deal with problems-reading about them, med-

itation, pastoral counseling-and how can we put this to work now? 

Questions for the physician to consider: 

• What are the patient's personal and family resources that should be used? 
• What community resources might be useful in management? 
• Does the illness have public health or community implications? 
• Have I appropriately involved the patient and family in resource use decisions? 

Evidence-Based Medicine 

After seeing thousands of persons with sore throat over 40 years of practice, I 
have empirically concluded that strep throat is more likely to be found in those 
with tonsillar or pharyngeal exudate or recent exposure to strep throat infection. 
On the other hand, a diagnosis of strep throat has always seemed less likely in 
those without tender anterior cervical adenopathy, tonsillar enlargement, or ton
sillar exudate. Now there is research-based evidence that supports my intuitive 
beliefs. I? It seems logical that diabetic patients who identify with a regular pri
mary physician for their diabetes are more likely to receive more recommended 
elements of diabetes care and to have better glycemic control than patients who 
do not have such a physician. This logical conclusion was confirmed by a report 
published in 1998.18 For a modest fee I can search on line at www.clinicalevi
dence.org to learn, for example, that for my patient with Alzheimer's disease 
donepezil is considered an effective medication, but tacrine is not. This site, su
pervised by the British Medical Journal Publishing Group and one of several pre
senting evidence-based medicine (EBM) data, is updated frequently.19 

Evidence-based medicine was one of the chief areas of interest during the 
1990s. We all sought to have our practice decisions guided by the careful and 
judicious use of the latest research findings. It was, and is, a way to move from 
experiential, anecdotal, and intuitive medical decision-making to methods that 
are as scientific as one can be with multiple studies employing different research 
methods and endowed with various methodologic flaws. Our quest for more pre
cision in medical decision-making has brought some excellent reference 
sources. 20, 21 

For clinicians, EBM has been a step forward, encouraging the explicit use of 
research data as a foundation to our daily practice. Family physicians have been 
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part of the current EBM movement, even though we always have tried to 
base our clinical recommendations on the best information available. POEMS 
(Problem-Oriented Evidence that Matters), presented monthly in the Journal of 
Family Practice is a practical application of EBM. In many cases, EBM analy
sis of available data has served to confirm what we thought we knew already, as 
shown by the strep throat and diabetes care studies mentioned above. Probably 
the most useful function of EBM is to pull together data from multiple studies 
on like topics and use meta-analysis to craft practical clinical recommendations. 

For medical students, the EBM movement has brought curricular changes de
signed to teach young physicians how to recognize their information needs, find 
the data needed, evaluate the data found, and apply the results while not losing 
sight of current knowledge. For these reasons, we have included a chapter on 
EBM in this edition (see Chapter 28) 

We recognize some potential problems. EBM and clinical recommendations 
run the risk of chiseling therapeutic options in stone, and, therefore, each clini
cal topic must be revisited frequently as new studies are reported. Also, EBM 
may tend to stifle patient choices. Finally, most of our family practice patients 
do not, conveniently, have one isolated illness, and they usually also have psy
chosocial and family issues that must be considered. 

In this first decade of the 21st century, both EBM and family medicine con
tinue to mature. At this time, we must keep in mind that, while research studies 
provide important data and their analysis may yield useful guidelines, clinical 
decisions must also include the context of the patient's wishes, beliefs, other 
health problems, available resources, family, and community. 

Why Is General ist Care More 
Important than Ever? 

Writing on his own decision to become a general practitioner, British physician 
Robin Hull recalls, "I began to look at patients not as a means of locomotion of 
interesting pathology, but as people who were quite fascinating in their own 
right."22 Dr. Hull's comment provides insight into why technological or organ
based medicine is unsatisfying to many. Patients are people, not machines with 
broken parts, and their illnesses have diverse origins which include the family, 
the community, the workplace and the tangled relationships of a lifetime. 

Generalist health care is not a substitute for scientifically oriented and research 
based clinical activity; actually generalist care expands the dimensions of dis
ease oriented clinical practice by adding the contextual basis through which both 
physician and patient come to understand the illness. Is there a clinical payoff to 
such patient-centered behavior? Certainly the diagnosis of acute myocardial in
farction~ocumented on the electrocardiogram (ECG)-is enhanced by under
standing the patient's high fat diet which began in childhood at the family din
ing room table, the cigarette smoking started with friends in high school, the long 
hours at work, and the recent concern about the company takeover that may cost 
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him his job at age 56. Is all this reflected on the ECG tracing? No. Is the con
text important? Definitely! 

Generalist health care calls for a committed investment of self. As a family 
physician I become, in a sense, a member of the family; on home visits I see my 
name and telephone number posted on the refrigerator door along with those of 
other family members and the clergy. The generalist physician is also an active 
member of the community; he or she is active in clubs, civic groups, and church
and enjoys social interactions with patients in these settings. 

Most of all, generalist health care means being there for the patient and fam
ily. This has been called accessibility, but it's more. It is initiating the follow-up 
telephone call or e-mail to see how the patient has responded to therapy. It is 
asking the patient about the disabled parent at home. It is showing the patient 
that you care. Almost 40 years ago, just starting in a small town group practice, 
I cared for an elderly man dying at home of the multiple complications of a hard 
life and a poor genetic endowment. He and his wife lived in a trailer in the woods 
about 30 minutes from my office, and I visited him every Wednesday aftemoon
my day for house calls for my practice group. One Monday morning the patient 
died at home, somewhat unexpectedly. My schedule was overbooked and the 
waiting room was full of patients. I did the logical thing. I sent my partner to 
pronounce the patient dead, sign the death certificate, and comfort the widow. 
After all, it was my partner's day to do the house calls. I next saw the widow at 
the viewing (yes, many of us make a final visit to our patients). Here she qui
etly let me know that she had expected me to come to the home when he died. 
I had failed to be there when she needed me. She taught me a lesson about be
ing a physician that I still remember. 

Family practice and today's family physicians are the current expression of 
the "horse and buggy" doctors of early America. We have assumed the role of 
maintaining patient-centered values while providing state-of-the-art health care 
in an increasingly technical age. We have aspired to be the standard-bearers of, 
as Pellegrino has described, medicine as a "moral enterprise grounded in a 
covenant of truSt."23 Current health care economics predict that the health care 
systems of the next few decades will be based on a primary care centered model. 
Things change, of course, and we will see new models of care including 
doctor-patient Internet communication, the digital office visit, and the virtual 
house call.24,25 In fact, all of these exist somewhere now; in another decade, they 
will be state of the art. The secret of keeping our commitment to patients and 
yet achieving the technologically timely, universally accessible, economically af
fordable new care model will be to remain true to our first principles--offering 
our patients top-quality broad-based medical care that includes consideration of 
how their illness is part of the fabric of their lives, their family, and community. 
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Suggestions for Small Group Discussion 

The following are suggestions for class discussion. They are based on the 
model of a 6-week Family Medicine/Primary Care Clerkship in the clinical 
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years of medical school. The assignments further assume that students 
are spending part of their time each week in the offices of practicing physi
cians. In discussing cases, evidence based data should be used whenever 
possible. 

Week 1 

Present a case that illustrates the significance of The Reason for the Visit. The 
case presented may, for example, show how a psychosocial problem was pre
sented as a physical complaint or how the identification of the true reason for 
the visit was the key to understanding a puzzling clinical problem. 

Week 2 

Present a case that highlights the importance of Listening to What the Patient is 
Trying to Tell. An example might be an instance when you or your doctor used 
an open-ended question to clarify a complex clinical presentation. Or, perhaps 
tell about an instance when you overlooked a key clinical issue because you 
missed a cue offered by the patient. 

Week 3 

Describe a case that exemplifies the importance of The Meaning of the Ill
ness to the Patient. Perhaps describe an instance in which the disease 
actually offered a special benefit to the patient, or tell about a patient whose 
symptom held some special significance that was revealed only later in the 
encounter. 

Week 4 

Present a case that highlights The Impact of Illness on the Family. This may be 
an instance of one person's illness having an unfavorable impact on the life of 
one or more family members. Another approach might be identifying an instance 
in which disease advantaged someone in the family and how this might influ
ence the outcome of care. 

WeekS 

Describe an instance that illustrates the importance of the Appropriate Locus of 
Care for a Person's Illness. Your might tell of an instance of planned, timely 
consultation or referral, and how this might have been valuable in care. An al
ternative might be a time in which a patient or family member insisted on a con
sultation or referral that your physician believed inappropriate, and how the physi
cian dealt with the request. 
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Week 6 

Tell about a clinical case in which the Resources Available to Help in Manag
ing Illness were important in the process of care. You may choose an instance 
in which your physician referred the patient to a social service agency, and tell 
how this influenced care. On the other hand, you may present an instance in 
which the lack of access to resources had a profound impact on the clinical out
come, and what might be done in the future to help patients gain access to needed 
resources. 



2 
Clinical Prevention 
ANTHONY F. JERANT 

Background 

Definition and Focus 

Clinical prevention involves the maintenance and promotion of health and the 
reduction of risk factors that result in injury and disease. The elements of clini
cal prevention include screening tests, counseling interventions, and immuniza
tions, as well as chemoprophylaxis, the use of drugs or biologics taken by asymp
tomatic persons to reduce the risk of developing a disease. This chapter provides 
the tools for family physicians to meet the formidable challenge of providing 
clinical prevention services in an evidence-based manner. While mass screening 
is an important public health· tool, the material in this chapter mostly concerns 
the individualized screening that is offered during single physician-patient en
counters. Consistent with the approach of the U.S. Preventive Services Task Force 
(USPSTF), the focus of this chapter is primary and secondary prevention. Pri
mary prevention is the reduction of risk factors for diseases before they occur, 
whereas secondary prevention is the identification and treatment of diseases or 
conditions at an early stage. Both primary and secondary prevention concern 
asymptomatic individuals. Tertiary prevention, which reduces the future nega
tive health effects of diseases or conditions that have already become sympto
matic, is discussed in many other chapters in this book. 

The Ongoing Need for Clinical Preventive Services 

Tremendous successes in clinical prevention have been realized in the last 50 
years. For example, mortality due to coronary heart disease has declined by ap
proximately 50%, and more than half of this decline can be attributed to pre
ventive interventions such as reducing cigarette smoking and detecting and treat
ing hyperlipidemia. The greater than 90% reductions in morbidity and mortality 
due to measles, mumps, rubella, smallpox, pertussis, tetanus, and Haemophilus 
injluenzae type b resulting from mass vaccination programs are an even greater 
prevention success story.1 Nevertheless, the most common underlying causes of 

19 
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death in the United States reflect an ongoing need to improve and expand the 
delivery of clinical preventive services (Table 2.1).2 

The leading health indicators in Healthy People 2010, a blueprint for public 
health resulting from collaboration between hundreds of state and federal agen
cies and organizations, were clearly developed with this list in mind (Table 2.2).3 
Because the average life expectancy in America lags behind that of nearly 20 
other nations, one of the main goals of Healthy People 2010 is to increase life 
expectancy and years of healthy life. There are 467 specific objectives within 28 
focus areas derived from population data, many pertinent to clinical prevention 
(Table 2.2). The full report is available on the World Wide Web (WWW) at 
http://www.health.govlhealthypeople. Healthy People 2010 provides a critical 
link between public health and clinical practice. Approaching every patient with 
the focus areas in mind will help in detecting the most prevalent contributors to 
early morbidity and mortality. For example, in the focus area for cancer, one ob
jective is to increase the proportion of adults who receive colorectal cancer screen
ing from 35% to a target of 50%. A 55-year-old patient who has not undergone 
screening might be informed that while it can reduce the risk of death due to col
orectal cancer, only one in three eligible Americans receives such screening. Sub
sequently, the patient's genetic and environmental history, health habits, and pref
erences can be used to develop a personalized colorectal cancer prevention plan. 

Evidence-Based Clinical Prevention 

Principles of Screening 

Seven principles should be considered in evaluating a potential screening inter
vention: 

1. The disease or condition in question must lead to substantial morbidity or 
mortality. Several conditions consistently account for the greatest disease bur-

TABLE 2.1. Actual Causes of Death in the United States in 1990 

Cause of death 

Tobacco use 
Diet / activity patterns 
Alcohol 
Microbial agents 
Toxic agents 
Firearms 
Sexual behavior 
Motor vehicles 
Illicit use of drugs 

Total 

Estimated number 
of deaths 

400,000 
300,000 
100,000 
90,000 
60,000 
35,000 
30,000 
25,000 
20,000 

1,060,000 

Source: McGinnis and Foege,2 with permission. 

Percent of total 
deaths 

19 
14 

5 
4 
3 
2 
1 
1 

<1 
50 
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TABLE 2.2. Healthy People 2010 leading Health Indicators and Focus 
Areas Pertinent to the Clinical Prevention Encounter 

Leading indicators 

Access to health care 
Environmental quality 
Immunization 
Injury and violence 
Mental health 
Overweight and obesity 
Physical activity 
Responsible sexual behavior 
Substance abuse 
Tobacco use 

Source: Healthy People 2010,3 with permission. 

Focus areas 

Arthritis, osteoporosis, and chronic 
back conditions 

Cancer 
Chronic kidney disease 
Diabetes 
Disability and secondary conditions 
Family planning 
Heart disease and stroke 
Human immunodeficiency virus 
Immunization and infectious disease 
Injury and violence prevention 
Maternal, infant, and child health 
Nutrition and overweight 
Oral health 
Physical activity and fitness 
Respiratory diseases 
Sexually transmitted diseases 
Substance abuse 
Tobacco abuse 
Vision and hearing 

den in our society. This burden can be quantified using the disability-adjusted 
life year (DALY), the sum of the years of life lost due to premature mortal
ity and the years of life lost due to disability in a population (Table 2.3).4 
Screening patients for these conditions and underlying risk factors should be 
given the highest priority. 

2. The screening test employed to detect the condition should be accurate. An 
ideal screening test has both a high sensitivity (low false-negative rate) and 
high specificity (low false-positive rate). In practice, screening tests seldom 
meet this ideal. For example, the CAGE acronym screening tool for alcohol 
abuse and dependence has fair specificity (76-96%) but relatively low sensi
tivity (74-78%) at the most commonly used definition of abnormal (two or 
more affirmative responses). Lowering the abnormal cutoff to one or more af
frrmative responses would increase the number of problem drinkers detected 
(sensitivity 86-90%) but would also lead to more false positives (specificity 
52-93%).5 The trade-off between sensitivity and specificity is a characteris
tic of all screening tests. 

3. The disease or condition should have a high incidence and/or prevalence. 
Screening is effective for some conditions only when individuals reach a cer
tain age, are of a certain gender, or possess certain risk factors that place them 
at increased risk for developing the conditions. Stated another way, as the 
prevalence of a disease or condition increases, the positive predictive value 
(PPV) of a test increases, regardless of its sensitivity and specificity: 
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(Sensitivity X Prevalence) PPV = ---'----"--------'--
[(Sensitivity X Prevalence)] + 

[(1 - Specificity) X (1 - Prevalence)] 

Another way to estimate the overall "yield for effort" of a screening inter
vention is the number needed to screen (NNS),6 which is analogous to the 
concept of number needed to treat (NNT) in clinical therapeutics. NNS is cal
culated by taking the reciprocal of the absolute risk reduction (ARR) con
ferred by screening: 

NNS = I/ARR 
= lI[(No. of outcome events/No. of screened patients) 

- (No. of outcome events / No. of controls)] 

For example, the NNS to prevent one death due to tuberculosis (TB) in pro
grams involving intravenous drug abusers ranges from 103 to 4650, while in 
studies involving individuals with no identifiable risk factors for TB, the NNS 
to prevent one death due to TB ranges from 132,690 to 606,797.7 These fig
ures provide clinically tangible estimates of the yield of TB screening and re
inforce the concept that the PPV of a screening test increases as the incidence 
of the condition in question increases in the screened population. 

4. The disease or condition should have an asymptomatic period during which 
it can be detected. Diseases with long asymptomatic periods, such as cervi
cal cancer, are easier to target with screening than diseases with a short pre
clinical duration, such as leukemia. However, for conditions with a long pre
clinical duration, lead-time bias can make it appear that a group of screened 
patients survives longer than a group that is not screened. In reality the 
screened patients may simply be finding out they have the disease earlier, dur
ing its asymptomatic phase. To avoid attributing benefit to a screening pro
gram that suffers from lead-time bias, screening decisions should be based on 
comparisons of actual mortality rates, rather than on measures that are af
fected by the time elapsed since diagnosis, such as 5-year survival rates. A 
second problem related to preclinical disease duration is called length-time 
bias. Less aggressive cases have a longer asymptomatic period and are more 
likely to be detected by screening than more aggressive cases. Thus, a screen
ing program may appear to improve survival when it is actually only detect
ing more indolent cases that have a better prognosis. Prostate cancer screen
ing has been criticized for many reasons, including strong concerns about 
lead-time and length-time bias. 

5. The disease or condition should have a widely available and acceptable treat
ment known to improve outcomes. Many conditions that are otherwise wor
thy candidates for screening are not currently amenable to treatments that 
change their natural history. For example, dementia accounts for a substan
tial number of DALY s (Table 2.3) but fails to meet this criterion. 

6. The screening procedure should entail reasonable health risks and financial 
cost. Screening cost estimates should include not only the cost of an initial 
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screening test but also costs related to repeat office visits, specialty referrals, 
additional testing, false positives, and complications. Formal cost-effective
ness analyses of preventive interventions account for all of these factors. The 
end point of such analyses is often the ratio of dollar cost per quality-adjusted 
life year (QAL Y), the product of the number of years of life and the quality 
of those years as measured from 0 (indifference between life and death) to 1 
(full health) on a questionnaire. Thus, a screening test that provides an aver
age of 12 more years of life with a quality rating or utility of 0.4 is said to 
provide 4.8 QAL Y s. Although there is no universal agreement on what dol
lar costlQAL Y ratio cut-point defines a cost-effective screening program, 
Table 2.4 provides a comparative listing of ratios for some widely accepted 
preventive practices.8 Cost-effectiveness must be considered from the socie
tal perspective, but clinicians can greatly influence the costs of screening pro
grams by taking an evidence-based approach. 

7. The screening procedure should be acceptable to the patient and society. The 
yield of a screening program is decreased if many candidates are unwilling 
to undergo testing. For example, colorectal cancer screening via flexible sig
moidoscopy is supported by research evidence, but the rate of patient adher
ence to a physician's recommendation for flexible sigmoidoscopy is only 35%, 
partially due to test discomfort and inconvenience. 

Family physicians can effectively individualize the following general clini
cal prevention guidelines by considering each of these seven screening princi
ples and the way they apply to their specific practice settings and patient pop
ulations. 

TABLE 2.4. Median, Minimum, and Maximum Estimated Cost-Utility Ratios for 

Various Preventive Interventions 

Preventive Median Minimum Maximum 
service $/QALY $/QALY $/QALY 

Immunizations 1500 Cost-saving 140,000 
and vaccinations 

Screening tests 
Cardiovascular 3300 950 130,000 

disease 
Neoplasms 18,500 Cost-saving 140,000 
Other diseases 11,500 Cost-saving 450,000 

Counseling 
HIV risk 1200 Cost -savi ng 2400 

behaviors 
Cardiovascular 74,000 Cost-saving 8,900,000 

risk factors 

QAL Y = quality-adjusted life year. 
Source: Reprinted by permission of Elsevier Science from Stone et al.B 
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Clinical Preventive Services Guidelines 

The 1996 recommendations of the USPSTF, found in the Guide to Clinical Pre
ventive Services, 2nd edition,9 were chosen as the primary resource for this sec
tion for several reasons. First, the recommendations are generated using an ex
plicit evidence-based approach, and the items listed in the age-specific 
recommendation tables are those for which the USPSTF concluded that there is 
either good or fair evidence to support the recommendation. Second, in contrast 
to the recommendations of organizations such as the American Cancer Society 
(ACS) and medical professional groups, the recommendations are not directly 
tied to public awareness efforts and professional or political agendas. Finally, the 
USPSTF makes recommendations throughout the life cycle and is thus highly 
relevant to family physicians. A revised third edition of the guide is scheduled 
to appear in 2002, and new recommendations and updates are being posted on 
the WWW as they are released; go to www.ahrq.gov/Clinic/uspstjix.htm. 

General Recommendations for All Age Groups 

In general, new patients should undergo a comprehensive history and physical 
examination, have a health risk appraisal completed, and be educated regarding 
age-specific preventive services. Previous health records should be obtained to 
avoid duplication of services, and additional services may be added routinely 
based on the individual's risk profile. Because the evidence base is continually 
growing and changing, family physicians must frequently update their clinical 
prevention protocols as new evidence becomes available. 

Birth to Ten Years (Table 2.5) 

PERIOD IMMEDIATELY FOLLOWING BIRTH 

Screening for congenital conditions is the first priority in prevention for new
borns. AliSO states require testing for phenylketonuria and congenital hypothy
roidism, but states vary regarding other mandated tests. In addition to mandated 
screening tests, infants born to mothers at risk for human immunodeficiency virus 
(HN) infection but whose infection status is unknown should be considered for 
HIV testing. From the time of birth and throughout childhood, it is important to 
be aware of family psychosocial and socioeconomic factors such as poverty and 
parental substance abuse that place children at increased risk for multiple adverse 
health outcomes and developmental problems. For example, parents who smoke 
tobacco must be counseled regarding the risks to infants of passive smoke ex
posure, including higher rates of otitis media and lower respiratory tract infec
tions. Counseling of smoking mothers has been shown to reduce their children's 
exposure to environmental tobacco smoke, regardless of the mothers' eventual 
cessation status. to 
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Passive tobacco smoke exposure is also associated with an increased risk for 
sudden infant death syndrome (SIDS),ll a leading cause of death in this age 
group. The USPSTF has not produced a recommendation regarding optimal in
fant sleep position, but substantial evidence suggests that SIDS is associated with 
the prone sleep position. Further, although no definite causal link has been es
tablished, populations in which physician counseling and media efforts has led 
to increased use of the supine sleeping position have observed decreased rates 
of SIDS, resulting in an American Academy of Pediatrics (AAP) recommenda
tion that physicians counsel all parents to place infants to sleep on their backs 
on a firm surface.12 A dialogue regarding breast-feeding should ideally be begun 
during the early prenatal period. Nevertheless, because it is associated with lower 
rates of otitis media and infectious diarrhea,13 physicians should encourage all 
mothers to breast-feed at the time of birth. This protective effect follows a dose
response relationship so that infants who are not exclusively breast-fed still ben
efit. Newborns should ideally receive their first hepatitis B vaccination, using a 
thimerosal-free formulation, prior to discharge from the hospital. 

INFANCY TO AGE Two 

Ensuring that appropriate growth is being maintained is an important preventive 
task in this group. Very low birth weight children, an increasing population, of
ten have postnatal growth rates that lag behind those of term infants. Special 
growth curves, produced by several formula manufacturers, should be utilized 
until "catch up" growth is achieved, usually at about 3 years of age. Injury pre
vention counseling should also be emphasized. Injuries account for two of every 
five deaths in children aged 1 through 4, four times the number of deaths due to 
birth defects, the second leading cause of death in this age group. Clinicians must 
also remain alert to the various presentations of family violence, which may in
clude injuries initially attributed to accidents. While the debate regarding lead 
screening in childhood continues, the USPSTF and Centers for Disease Control 
and Prevention (CDC) currently recommend a selective approach. Children 
should be screened if they live in areas with risk for lead exposure, belong to 
groups that may be at risk (such as the poor), or are found to be at risk based on 
a "yes" answer to any of the following three questions: (1) Does the child live 
in or regularly visit a house that was built before 1950? (2) Does the child live 
in or regularly visit a house that was built before 1978 with recent (within the 
last 6 months) or ongoing renovations or remodeling? (3) Does the child have a 
sibling or playmate who has or did have lead poisoning? Physicians must also 
be aware of local policies, since some states mandate screening. 

Table 2.6 provides the most recent universal childhood immunization sched
ule.14 Recent changes include the addition of pneumococcal conjugate vaccina
tion and, in certain areas, hepatitis A vaccination. Unfortunately, many children 
receive immunizations late or not at all, placing them at risk for infectious dis
eases and increasing the chance of community infectious disease outbreaks in 
vaccinated individuals.15 Physician failure to review immunization status at each 
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visit and unnecessary practice policies against vaccination in certain circum
stances, such as in the presence of acute minor illness with low-grade fever, are 
important causes of missed opportunities to vaccinate. 16 Evidence-based vacci
nation protocols, provider education, and immunization flow sheets may help to 
reduce missed opportunities. A "catch-up" schedule should be employed for chil
dren who have fallen behind to rapidly return them to full coverage (Table 2.7).17 

The Immunization Action Coalition produces excellent resources for both physi
cians and parents on the WWW: http://www.immunize.orgl. 

To help prevent dental caries, children who live in communities with low lev
els of fluoride in the water should be prescribed fluoride supplements beginning 
at 6 months of age. Other dental preventive efforts include counseling parents to 
put children to bed without a bottle and recommending periodic dentist visits be
ginning at around age 3. 

Two TO TEN YEARS 

Early detection of cardiovascular disease risk factors should be a major focus of 
screening beginning in early childhood. The body mass index (BMI) is a practi
cal indicator of the appropriateness of weight for height in children age 2 and 
older and can be plotted on recently updated growth curves. Although a low BMI 
can indicate poor nutrition or an underlying medical disorder, elevated BMI in 
childhood is a more common problem that is reaching epidemic proportions in 
the u.s. For children 6 and older, a BMI from the 85th to the 95th percentile in
dicates overweight, whereas a BMI above the 95th percentile indicates obesity. 
Childhood obesity is associated with a host of immediate and long-term health 
risks, including increased rates of obesity and early mortality in adulthood. IS 

Early identification should be followed by frequent monitoring and parental coun
seling regarding appropriate diet and nutrition. Physicians should also screen chil
dren for a sedentary lifestyle, a major contributor to childhood obesity, and pro
vide counseling regarding physical activity. All children should receive periodic 
blood pressure measurement throughout this period, and those with measure
ments that persistently exceed the 95th percentile values in tables based on gen
der, age, and height should receive further evaluation. Such tables are available 
on the WWW: http://www.nhlbi.nih.govlhealthiprof/heartlhbplhbp_ped.htm.19 

The USPSTF and other organizations recommend cholesterol measurement only 
in children at high risk for adult coronary artery disease. Risk factors include a 
family history of premature cardiovascular disease or family members with cho
lesterollevels greater than 240 mg/dL. 

Injury prevention counseling should be continued throughout this period. 
Thirty-three percent of injuries in this age group are due to violence, and 67% 
are due to unintentional injuries. Simple measures that reduce injury-related mor
tality in children, such as the use of helmets when bicycling, should be empha
sized. Firearm safety should also be reviewed. Safe sun precautions should be 
periodically reviewed for children at increased risk for skin cancer, including 
those with a family history, a large number of moles, atypical moles, poor tan-
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TABLE 2.7. Minimal Age for Initial Childhood Vaccinations and Minimal Interval 

Between Vaccine Doses by Type of Vaccine* 

Minimal Minimal Minimal 
interval interval interval 
between between between 

Minimal age doses doses doses 
Vaccine type for dose 1 1 and 2 2 and 3 3 and 4 

Hepatitis B Birth 1 month 2 months 
DTaP {DT)b 6 weeks 4 weeks 4 weeks 6 months 
Combined DTwP-Hibc 6 weeks 1 month 1 month 6 months 
Hib (primary series) 

HbOC 6 weeks 1 month 1 month 
PRP-T 6 weeks 1 month 1 month 
PRP-OMP 6 weeks 1 month C 

Inactivated poliovirus 6 weeks 4 weeks 4 weeksd e 

Pneumococcal conjugate 6 weeks 1 month 1 month 
MMR 12 months' 1 month 
Varicella 12 months 4 weeks 

DTaP {DT diphtheria and tetanus toxoids and acellular pertussis vaccine (diphtheria and tetanus 
toxoids vaccine); DTwP-Hib = diphtheria and tetanus toxoids and whole-cell pertussis vac
cine-Haemophilus influenzae type b conjugate vaccine; HbOC = oligosaccharides conjugated 
to diphtheria CRM197 toxin protein; PRP-T = polyrigosylribitol phosphate polysaccharide con
jugated to tetanus toxoid; PRP-OMP = polyribosylribitol phosphate polysaccharide conjugated 
to a meningococcal outer membrane protein; MMR = measles-mumps-rubella. 
*The minimal acceptable ages and intervals may not correspond with the optimal recom
mended ages and intervals for vaccination. For current recommended routine schedules, see 
Table 2.6. 
"The final dose of hepatitis B vaccine is recommended at least 4 months after the first dose 
and no earlier than 6 months of age. 
b'fhe total number of doses of diphtheria and tetanus toxoids should not exceed six each be
fore the seventh birthday. 
crhe booster doses of Hib and pneumococcal vaccines that are recommended following the 
primary vaccination series should be administered no earlier than 12 months of age and at 
least 2 months after the previous dose. 
dFor unvaccinated adults at increased risk of exposure to poliovirus with less than 3 months 
but more than 2 months available before protection is needed, three doses of inactivated po
liovirus (IPV) should be administered at least 1 month apart. 
elf the third dose is given after the third birthday, the fourth (booster) dose is not needed. 
'Although the age for measles vaccination may be as young as 6 months in outbreak areas 
where cases are occurring in children younger than 1 year, children initially vaccinated be
fore the first birthday should be revaccinated at 12 to 15 months of age and an additional 
dose of vaccine should be administered at the time of school entry or according to local pol
icy. Doses of MMR or other measles-containing vaccines should be separated by at least one 
month. 
Adapted from Epidemiology and Prevention of Vaccine-Preventable Diseases, 6th ed,17 with 
permission. 

ning ability, or light skin, hair, and eye color. The immunization series outlined 
in Table 2.6 should be continued as appropriate throughout childhood, so that all 
children will have received the full complement of vaccinations by the age of 
12. Because purified protein derivative (PPD) testing of all children is exceed
ingly expensive and results in many false-positive tests, the USPSTF and CDC 
recommend a selective approach to screening based on the risk of exposure to 
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TB. Exposure risk factors include birth or prior residence in a region where TB 
is highly prevalent, such as Southeast Asia, and close exposure to persons known 
or suspected to have TB.2o 

Eleven to Twenty-Four Years (Table 2.8) 

This period includes adolescence, a developmental period that poses unique clin
ical prevention challenges. Although comprehensive guidelines for preventive 
care in this age group have been proposed, evidence to support many of the items 
included is lacking. It is especially unclear whether physician counseling is ca
pable of changing adolescent health behaviors and impacting on key adverse 
health outcomes. An important principle of prevention for this age group is op
portunistic delivery of services. Since adolescents seldom visit a physician specif
ically for preventive care, every clinic visit by an adolescent should be viewed 
as an opportunity to provide prevention. Unfortunately, very low rates of clini
cal preventive services delivery have recently been observed for the typical ado
lescent visit.21 Although adolescents may initially be hesitant to discuss health 
risk behaviors, they appear to become more willing to do so with repeated physi
cian efforts.22 Appointment invitation letters can increase the number of visits 
made by adolescents specifically to receive preventive services.23 

Between 50% and 75% of all deaths in this age group are due to unintentional 
injuries, suicides, and homicides. Providing brief counseling regarding proven 
injury prevention measures is prudent. Important recommendations regarding mo
tor vehicle injury reduction might include not driving at night for the first year 
after a driver's license is obtained, not riding in a car with an intoxicated indi
vidual, and always using a three-point seat restraint.24 Cardiovascular risk re
duction measures such as recommending tobacco avoidance and regular exercise 
and screening for obesity should be continued. For sexually active teens, con
traception and sexually transmitted disease (STD) avoidance counseling are crit
ical. The third USPSTF has released an advance statement regarding chlamydia, 
the most common STD in the United States, recommending screening all women 
who are sexually active and aged 25 or younger; have more than one sexual part
ner; have had an STD in the past; and do not use condoms consistently and cor
rectly, regardless of age. Periodic screening for other STDs in sexually active 
teens and young adults should also be considered. 

Because most alcohol problems begin in early adulthood, the USPSTF rec
ommends screening for problem drinking for all adolescents and young adults 
using either "careful history-taking" or a standardized questionnaire such as the 
CAGE. Although finding insufficient evidence to recommend for or against rou
tine screening for other drug abuse, given the increasing prevalence of amphet
amine and other illicit drug use in many areas, physicians should have a low 
threshold for questioning young people about drug use. 

In addition to ensuring that a tetanus booster is administered at about 10 years 
after the last childhood tetanus vaccination, physicians should inform college 
students about the increased risk of meningococcal infection in crowded dormi-
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tory settings and provide them with infonnation regarding meningococcal 
vaccination.25 

Twenty-Five to Sixty-Four Years (Table 2.9) 

WOMEN'S HEALTH ISSUES 

Although preconception counseling is important for all young women, an op
portunistic approach must be taken since few specifically request such care. 
Women planning pregnancy or at risk for unintended pregnancy should be ad
vised to take folic acid, 0.4 to 0.8 mg/day, beginning at least I month prior to 
conception and continuing throughout the fIrst trimester of pregnancy to reduce 
the risk of neural tube defects. This dose can be obtained by taking a prenatal 
vitamin daily. Physician advice about folic acid has been shown to dramatically 
increase patient compliance with this recommendation.26 Screening for cervical 
cancer using the Papanicolaou (pap) smear is recommended every I to 3 years 
for all women who have been sexually active and who have a cervix. Although 
the most cost-effective interval for repeat testing is controversial, the most im
portant things physicians can do to reduce the incidence of cervical cancer are 
to ensure that as many women as possible receive at least some screening and 
to ensure that abnonnal results are followed up appropriately. Of women who 
develop invasive cervical cancer, 50% have never had a Pap smear, 10% have 
not had a Pap smear within 5 years of diagnosis, and 10% have not received ap
propriate follow-up of a prior precancerous result.27 

Breast cancer screening should be offered as women enter middle age, but the 
optimal time of initiation remains an emotionally charged, controversial issue. 
The USPSTF recommends screening with mammography alone or mammogra
phy plus clinical breast examination (CBE) for all women of ages 50 to 69. The 
task force found insufficient evidence to recommend for or against mammogra
phy or CBE for women of ages 40 to 49 or 70 and older, and for teaching pa
tient breast self-examination at any age. In 1997, a National Institutes of Health 
(NIH) consensus panel initially issued a statement agreeing with the USPSTF 
position. Shortly after, following a stonn of rebuttals by academicians, politi
cians, and professional interest and advocacy groups, the panel reversed its state
ment, recommending initiation of periodic mammography and CBE for all women 
beginning at age 40, as is advocated by the ACS. Unfortunately, these conflict
ing recommendations and the complexity of the medical literature in this area 
have greatly confused patients and physicians. It is clear that the potential mor
tality benefIt from breast cancer screening in women of ages 40 to 49 is much 
smaller than that obtained by screening women of ages 50 to 75, and that be
ginning screening at an earlier age results in a higher lifetime incidence of false
positive tests.28 For now, physicians must review the evidence, fonn their own 
conclusions, and then use an "infonned consent" approach in negotiating a plan 
with patients. The National Cancer Institute's Breast Cancer Risk Assessment 
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Tool may help in developing individualized recommendations: http://bcra.nci. 
nih.govlbrc!. 

Physicians should also provide counseling to reduce the risk of osteoporosis 
by encouraging women to remain physically active, consume 1000 to 1500 mg 
of calcium daily, and avoid tobacco use. Bone density measurement may be in
dicated in women with significant risk factors for osteoporosis such as Caucasian 
ancestry, petite body frame, low body weight, tobacco use, excessive alcohol and 
caffeine intake, and prolonged corticosteroid use. During the perimenopause, dis
cussion regarding hormone replacement therapy (HRT) should be initiated. Al
though long-term HRT reduces the risk of osteoporosis and associated fractures, 
its use is associated with a slight increase in the incidence of breast cancer, and 
its potential benefit in the primary and secondary prevention of cardiovascular 
disease remains unproved. Thus, an "informed consent" approach to counseling 
is advised, with careful weighing of patient preferences and risk factors for os
teoporosis, heart disease, and breast cancer. 

MEN'S HEALTH ISSUES 

Prostate cancer is the second leading cause of death for men over age 55, and 
African-American men have a slightly higher incidence of prostate cancer than 
other men. While acknowledging its clinical importance, the USPSTF found a 
lack of evidence to recommend for or against screening for prostate cancer with 
digital rectal examination (DRE), serum prostate-specific antigen (PSA), or other 
tests. Evidence that early diagnosis of prostate cancer improves long-term sur
vival is lacking, and there are potential costs and psychological burdens related 
to the expected high number of false-positive screening tests is large.29 Refine
ments in PSA testing are promising but have not yet been properly evaluated. 
Despite these concerns, the ACS recommends annual DRE for all men starting 
at age 40, annual PSA testing beginning at age 40 for African-American men 
and those with a history of prostate cancer, and annual PSA testing beginning at 
age 50 for all others. The lack of a clear evidence base for prostate cancer screen
ing and the conflicting recommendations of various organizations have created 
confusion among physicians and patients alike. As with breast cancer screening 
in women under age 50, an "informed consent" approach to counseling and ed
ucating patients should be utilized. Because prostate neoplasms usually grow 
slowly, men with a life expectancy of less than 10 years should generally not be 
screened. 

ISSUES OF IMPORTANCE TO BOTH MEN AND WOMEN 

In addition to its importance as a major cardiovascular disease risk factor, to
bacco use has been linked to increased risk for cervical, bladder, lung, and other 
cancers. Strong counseling regarding smoking cessation, adequate physical 
activity, and a prudent diet are part of general cancer prevention efforts. The 
USPSTF found insufficient evidence to recommend for or against routine screen
ing for skin cancer by primary care providers or counseling patients to perform 
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periodic skin self-examinations. However, because one in six Americans will de
velop skin cancer during their lifetime and the incidence of malignant melanoma 
has increased rapidly during the past decade, physicians should briefly assess 
skin cancer risk in all individuals. Those at increased risk should be advised to 
avoidance of sun exposure, particularly between 10 A.M. and 3 P.M., and to use 
protective clothing such as shirts and hats when outdoors. The USPSTF found 
insufficient evidence to recommend for or against advising sunscreen use. For 
patients at increased risk for malignant melanoma, such as those with familial 
atypical mole and melanoma syndrome, referral to a skin cancer specialist for 
evaluation and surveillance should be considered. 

Screening for colorectal cancer should be offered to all average-risk men and 
women beginning at age 50. The USPSTF recommends annual fecal occult blood 
testing (FOBT), periodic flexible sigmoidoscopy (FS), or both, stating that there 
is insufficient evidence to make more specific recommendations. Colonoscopy 
can detect proximal adenomas and neoplasms, but it is more expensive than FS, 
is associated with a higher risk of complications such as perforation, and has not 
been shown to be superior in reducing colorectal cancer mortality. Modeling stud
ies suggest that annual FOBT combined with FS every 5 years, beginning at age 
50, is the most cost-effective approach to screening and may reduce colorectal 
cancer mortality by 50% to 80%.30 As for cervical cancer screening, the major 
focus in colorectal cancer detection should be to ensure that as many eligible 
people as possible receive at least some type of screening. Less than half of el
igible patients have undergone FOBT or FS within the preceding 5 years.31 
Medicare provides reimbursement for screening FOBT and FS and, beginning in 
July 2001, will also reimburse for screening colonoscopy once every 10 years. 
Even a single colonoscopy at 55 years of age may reduce colorectal cancer mor
tality by 30% to 50%.30 Patients who are reluctant to undergo colorectal cancer 
screening may be willing to have "once in a lifetime" screening. More aggres
sive screening should be considered for those at increased risk for colorectal can
cer, such as those with a family history of colorectal cancer or adenomatous 
polyps.32 

Outside of cancer screening measures, cardiovascular disease prevention 
should be the major focus of preventive efforts in this age group, including pe
riodic blood pressure screening. The third USPSTF has issued an advanced rec
ommendation to periodically test total cholesterol levels in all men of ages 35 
and older and all women of ages 45 and older. This extends the recommenda
tions of the second USPSTF, which supported routine cholesterol screening only 
through age 65. High-density lipoprotein (HDL) and low-density lipoprotein 
(LDL) screening is recommended for individuals at high risk for cardiovascular 
disease. The American College of Physicians (ACP) recommends periodic total 
cholesterol screening in men of ages 35 to 65 and women of ages 45 to 65, with 
follow-up HDL testing for individuals with elevated levels.33 Treatment deci
sions in the ACP recommendations are based on the ratio of total to HDL cho
lesterol, based on research indicating that higher ratios confer increased risk for 
cardiovascular disease. By contrast, the National Cholesterol Education Pro-
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gram's (NCEP) Adult Treatment Panel TIl recommends that a routine fasting 
lipoprotein profile (total, HDL, and LDL cholesterol and triglyceride levels) be 
obtained every 5 years in all adults of ages 20 or 01der.34 As for the cancer screen
ing controversies outlined above, physicians must weigh the evidence support
ing each recommendation and collaborate with patients to determine the appro
priate course of action. 

Tobacco cessation counseling should be provided when applicable, and infor
mation on a low-fat diet that is rich in fresh fruits and vegetables and on regular 
physical activity should be conveyed. The incidence of obesity is increasing at 
an alarming rate in the United States, conferring increased risk for major car
diovascular risk factors such as hypertension and elevated cholesterol. Periodic 
weight and height assessment and BMI surveillance should be provided, with fur
ther evaluation and intervention offered to those individuals who are overweight 
(BMI 25.0-29.9) or obese (BMI 2:30.0). Although the USPSTF found insuffi
cient evidence to recommend for or against screening for diabetes mellitus in 
asymptomatic adults, given its association with obesity and its role as a cardio
vascular risk factor, physicians should have a low threshold for obtaining screen
ing fasting serum glucose levels (see Chapter 20). Diabetes screening should 
also be considered for those with a family history of diabetes and those from 
high-risk ethnic groups, including Hispanics and Native Americans. Physicians 
often have difficulty determining the overall level of cardiovascular disease risk 
for individuals of varying age and either gender in the face of multiple risk fac
tors. Coronary disease risk prediction score sheets which account for mUltiple 
variables, may be useful in this regard.35 The score sheets are also available on 
the WWW: http://www.nhlbi.nih.govlaboutlframinghamiriskabs.thm. Derived 
from the predominantly white, middle-class Framingham Heart Study population, 
they may be less accurate when applied to other types of individuals. 

The USPSTF found insufficient evidence to recommend for or against routine 
aspirin prophylaxis for the primary prevention of myocardial infarction or stroke. 
Because it is associated with a small increase in the risk of hemorrhagic stroke,36 
aspirin chemoprophylaxis should be employed mostly for those patients with risk 
factors for cardiovascular disease. Moderate alcohol consumption may reduce 
the risk of cardiovascular disease, but routine physician endorsement of moder
ate alcohol use for patients who are not already drinking is not recommended 
given the high prevalence of problem drinking in the U.S. Indeed, the USPSTF 
recommends screening for problem drinking in all adults and questioning re
garding other drug abuse in those considered at increased risk. 

Age 65 and Older (Table 2.10) 

This group includes both the "young old" (ages 65 to 79) as well as the "oldest 
old" (ages 80 and beyond), which is now the fastest growing segment of the U.S. 
population. However, there is tremendous physiologic variability in the elderly 
that makes recommendations for prevention based on age alone risky. In both 
chronologic and physiologic terms, aging impacts on some of the criteria for pre-
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ventive interventions outlined earlier in this chapter. For example, prostate can
cer screening is not indicated for many individuals in this group given the long 
interval between detection via screening and the earliest time of expected impact 
on mortality. In addition, older adults may wish to focus primarily on quality of 
life during their remaining days. Screening interventions that are associated with 
inconvenience and discomfort may not be desired, regardless of their potential 
to reduce mortality. Finally, there is a limited evidence base to support many pre
ventive interventions in this age. Physicians must discuss these gaps in evidence, 
the risks and benefits of screening, and the quality of life goals of older adults 
before embarking on screening interventions. 

The USPSTF recommends annual influenza vaccination as well as a single im
munization against Streptococcus pneumoniae for all adults of ages 65 and older. 
Periodic vision and hearing screening are also suggested because the incidence 
of both functional vision and hearing problems increases dramatically with ag
ing, rising from about 10% at age 65 to approximately 40% by age 90. Injuries, 
particularly falls, remain an important source of morbidity and mortality in this 
group but are more likely to occur while performing simple daily tasks such as 
walking to the bathroom at night. Fall prevention measures including regular ex
ercise, environmental hazard reduction, and avoiding sedating medications should 
be discussed with all older individuals. Those who are frail, have had prior falls, 
or are at ongoing high risk for falls may benefit from a multifactorial interven
tion that includes home assessment and a hip-protective undergarment. 37 End of 
life planning is also an important preventive care topic for older patients. The 
value of medical advance directives in improving primary care physicians' and 
lay surrogates' accuracy in predicting a patient's wishes for care is unclear. How
ever, advance directive discussions and documentation may improve the predic
tion of patients' wishes by hospital-based physicians and may improve patients' 
sense of well-being and satisfaction with care.38 Finally, many elders live in 
poverty, and many reside in assisted living and skilled nursing facilities. These 
older adults are often frail and may face substantial socioeconomic disadvan
tages. Screening these individuals for nutritional adequacy, social isolation, de
pression, and the ability to perform basic and instrumental activities of daily liv
ing should be considered. 

The Process of Delivering Preventive Care 

The Move Toward Accountability in 
Preventive Services Delivery 
Physicians are now being held accountable for offering and delivering evidence
based preventive services. Quality of care models such as the Health Plan Em
ployer Data and Information Set (HEDIS) seek to provide health care purchasers 
and consumers with a standard against which individual plans can be compared 
and evaluated. The HEDIS 2001 measures are heavily weighted toward clinical 
prevention, including items such as breast cancer screening rates, childhood im-
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munization status, and rates of advising smokers to quit. Health plans and clini
cians that fail to meet quality thresholds for these indicators are at risk for de
clining patient enrollment as consumers transfer their care to "higher perform
ers." Nevertheless, delivering individualized, evidence-based clinical preventive 
services remains a formidable challenge. This section provides a list of issues 
hindering the delivery of optimal clinical preventive services and provides po
tential solutions suggested by the research literature. 

Organizational Issues and Potential Solutions 

ISSUE 1: TIME CONSTRAINTS OF THE CLINICAL ENCOUNTER 

There is a finite amount of time that can be spent with each patient, and in this 
time the physicians must address a range of concerns in addition to providing 
clinical preventive services. In the landmark Direct Observation of Primary Care 
(DOPC) study, one third of 4401 patient encounters included discussion of at 
least one preventive service, but only 3% of the all encounter time was allotted 
to preventive services.39 Time pressures will increase with the aging of the pop
ulation, as more patients present with multiple chronic diseases, conditions, and 
functional limitations. 

Potential Solutions. Physicians must employ the incremental approach to clin
ical prevention that is endorsed by the USPSTF. The most urgent priorities for 
prevention can be addressed first, leaving others for future encounters. Standard 
"scripts" or minipresentations concerning common preventive topics may in
crease efficiency. 

ISSUE 2: LIMITED DISSEMINATION OF NEW FINDINGS AND 

EVIDENCE-BASED PREVENTION GUIDELINES 

The dissemination of evidence-based prevention guidelines in textbooks and jour
nals has limited impact. Such resources, while valuable, rapidly become out of 
date and may not be readily available at the point of patient care. 

Potential Solutions. Evidence-based summary resources that present up-to-date 
information in a rapid-use format include Patient-oriented evidence that matters 
(POEMs), http://www.jfponline.com; clinical evidence, http://www.clinicalevi
denceonline.coml; the Cochrane Library, http://www.updateusa.comlclibhome! 
clib.htm; and the ACP Journal Club, http://www.acponline.org/joumals/acpjc/ 
jcmenu.htm. The Internet is already an established tool for the delivery of rec
ommendations at the point of care. In the near future, palm-top computers will 
allow even better point of care access to recommendations. 

ISSUE 3: COMPETING AND CONFLICTING RECOMMENDATIONS 

Many organizations publish recommendations advocating clinical preventive 
services that are not evidence-based. Clinicians may become confused by con-
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flicting guidelines and are often faced with patients requesting interventions that 
are promoted by these organizations but not supported by rigorous evidence. 

Potential Solutions. The USPSTF recommendations should be utilized when
ever possible, and patients should be informed about the levels of evidence for 
specific interventions. Prevention plans that account for local practice character
istics and patient risk factors, preferences, and beliefs can then be negotiated. 

ISSUE 4: LACK OF OFFICE SYSTEMS ORGANIZED TO 

PROVIDE EFFECTIVE PREVENTIVE SERVICES 

Office systems used by practices with successful prevention efforts include des
ignated roles for staff at all levels, paper and computer-based health risk appraisal 
tools, reminder systems, patient education materials, and record systems, and a 
quality monitoring and improvement process. 

Potential Solutions. The best-known set of materials aimed at improving clin
ical prevention is Put Prevention into Practice (PPIP). The PPIP kit is paper
based and includes flow sheets, patient-held prevention records, a clinician hand
book, prevention prescription pads, medical record reminder stickers, patient 
reminder postcards, and posters for waiting and examination rooms. Implement
ing the PPIP office system has been shown to modestly increase the rates of de
livery of multiple USPSTF-recommended preventive services. However, dis
semination of PPIP has been slow and limited, the absolute increase in rates of 
delivery for specific services is small, and the positive effects related to its im
plementation diminish beyond 1 year of follow-up.4o Both paper and computer
based reminder systems, including those linked to comprehensive electronic med
ical records, have been shown to improve rates of preventive services delivery, 
and the impact appears greatest when the reminder is provided to the physician 
at the time of a patient visit.41 As for PPIP, the number of practices utilizing such 
resources is small and their absolute impact has been limited. 

The smaller than anticipated impact of these tools has led to the recognition 
that the problem of low preventive service delivery rates is a complex, systems 
issue. The Dope study suggests there are two major differences between prac
tices delivering limited preventive services and those providing higher levels of 
these services: (1) the degree of pro-activity in dealing with competing practice 
demands, and (2) physician philosophy.42 Practices with the greatest need to im
prove preventive care may be the least likely to implement programs like PPIP 
due to overwhelming competing demands, such as a practice that is heavily 
weighted toward acute medical care or physicians with a low "prevention orien
tation." Developing and testing approaches to dealing with competing demands 
in primary care and changing physician behavior should be given the highest pri
ority. In the meantime, adapting generic materials to individual practice circum
stances and enlisting nonphysician clinic staff in prevention efforts are useful 
first steps. For example, modification of PPIP flow sheets to meet local needs 
may result in better acceptance of the materials and higher rates of flow sheet 
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completion,43 and simple mailed or telephone call reminders provided by non
physician staff can increase childhood immunization "up to date" rates.44 In the 
future, remote home-based health risk appraisals, conducted using the Internet 
and other distance communications technologies, are likely to become routine. 

ISSUE 5: POOR REIMBURSEMENT FOR PREVENTIVE SERVICES 

In 1988 less than 5% of health care expenditures in the United States was allo
cated to prevention, and only one third of those expenditures were allocated to 
clinical prevention.45 Tobacco cessation counseling and hearing, vision, and 
blood pressure screening are all endorsed by the USPSTF for older adults, yet 
none are covered by Medicare. Paradoxically, many states mandate coverage for 
screening services not recommended by the USPSTF. 

Potential Solutions. Physicians must remain advocates for a preventive health 
care agenda, making sure local congressional representatives and health plans are 
aware of shortfalls and misplaced priorities. 

Physician and Patient Issues and Potential Solutions 

ISSUE 1: FAILURE TO ADOPT AND MAINTAIN A PREVENTION ORIENTATION 

Despite the proven benefits of many clinical preventive efforts, some physicians 
have a practice style that de-emphasizes prevention. In the DOPC study, physi
cians with a higher volume practice had lower up-to-date rates of preventive 
screening and counseling services and immunizations.46 Female physicians have 
consistently been shown to offer more clinical preventive services than male 
physicians, and the effect is not limited to gender-specific interventions.47 In ad
dition, some patients do not embrace the concept of clinical prevention. 

Potential Solutions. All physicians, and particularly males and those working 
in high-volume settings, should carefully examine their practice style to ensure 
it is prevention-centered. Physicians must open a dialogue with patients who do 
not have a prevention orientation by providing individually tailored information 
and collaborating to determine the areas in which the patient is most ready to ac
cept preventive interventions. 

ISSUE 2: HOLDING ON TO NON-EvIDENCE-BASED BELIEFS AND PRACTICES 

Given the time constraints of the modem clinical encounter, it is critical to dis
card disproved and questionable preventive practices. Focusing on such services 
reduces the amount of time and money that can be devoted to providing evi
dence-based services and compounds many of the issues listed above. For ex
ample, the "complete physical" appointment accounts for as much as one third 
of physicians' time spent seeing patients in some practices, yet many elements 
of this venerable activity have no proven value. 
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Potential Solutions. Physicians must let go of non-evidence-based prevention 
ideas as part of the solution to the competing demands issue. Since many pa
tients never make check-up visits, preventive services are best delivered over 
time, during acute illness and other visits. Making the shift away from the "com
plete physical" model will require patient education, since people have come to 
expect certain low-yield maneuvers and interventions. A caring, "high-touch" 
manner can be conveyed to patients without resorting to the misleading reassur
ance of a normal heart and lung examination. Patients who request non-evidence
based interventions should be congratulated for their interest in prevention and 
their health. The dialogue should focus on the reasons for the patient's concern 
about the health issue in question. The evidence to support the intervention should 
be summarized and placed in the context of the individual. Finally, a prevention 
plan is negotiated. Although some patients may still insist on non-evidence-based 
interventions, most will be satisfied with this approach. 

ISSUE 3: FAILURE TO ACCOUNT FOR VARYING 

PATIENT HEALTH-BELIEF MODELS 

The United States is increasingly multicultural, and culture and ethnicity impact 
on every aspect of preventive care, from genetics to health behavior. Some tra
ditional cultural health belief models do not include the Western construct of the 
concept of prevention. 

Potential Solutions. Physicians should learn about the ethnic groups, cultures, 
and socioeconomic strata represented in their patient popUlation. A rapid over
view can be obtained using the U.S. Census Bureau's web site at http://www. 
census.gov, which includes color maps and tables detailing the ethnic distribu
tion of local neighborhoods, language spoken at home, and aggregate family in
comes. Becoming involved in community cultural and ethnic activities is an im
portant next step. Perhaps the most important skill in providing multicultural care 
is to approach each patient without relying on cultural stereotypes. Differing de
grees of acculturation and interindividual variability in beliefs make such gener
alizations dangerous. 

ISSUE 4: POOR PREVENTIVE COMMUNICATION SKILLS 

Just as physicians must learn key physical examination and history-taking skills 
to diagnose acute medical illnesses, they must also acquire and maintain the com
munication skills needed to provide optimal clinical prevention. These skills in
clude the ability to (1) translate research and statistics into lay terms, (2) deter
mine patient readiness to modify a health risk behavior, and (3) negotiate a clinical 
prevention plan. 

Potential Solutions. Health systems increasingly offer communication skills 
training to physicians, recognizing that deficiencies result in poorer health care 
outcomes and higher costs. Although the best method of conveying health risk 
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information to patients remains unclear, helping patients to understand how a 
health problem develops (its antecedents) and to recognize what could happen 
to them as a result (its consequences) may be more successful than simply pro
viding numerical risk information.48 In determining a patient's readiness to 
change a risk behavior, the transtheoretical model provides a useful framework 
(Table 2.11).49 The model illustrates that changes in behavior occur gradually, 
through a predictable series of steps. Individuals seldom skip steps, so that the 
physician's role is to assist them in moving to the next stage of change rather 
than to push them toward behavior change in one giant leap. The model also ac
knowledges that most individuals undergo behavior relapses after successful 
change. Knowledge of the model may remove the sense of fatalism many physi
cians feel when trying to help patients change their behaviors and reinforce the 
importance of providing the right input at the right stage. For example, repeat
edly pressuring a smoker at the precontemplation stage to pick a quit smoking 
date may create an adversarial relationship, reinforcing the negative behavior and 
making it less likely the individual will consider cessation. Instead, acknowl
edging the lack of readiness to quit, spending a few moments to explore the rea
sons for smoking, and providing education about the harmful health effects 
of smoking may encourage patient contemplation, setting the stage for eventual 
cessation. 

ISSUE 5: FAILURE TO RECOGNIZE AND ACKNOWLEDGE 

THE HARMS OF SCREENING 

Clinical prevention saves many lives but also has potential harms, such as com
plications of diagnostic procedures and patient anxiety. Physicians generally un
deremphasize the harms of screening in a well-intentioned effort to help as many 
people as possible. For example, although FOBT has been shown to reduce the 

Model stage 

Precontemplation 
health 

t t 
Contemplation 

t t 
Preparation 
t t 

Action 
t t 

Maintenance 
t t 
Relapse 

TABLE 2.11. Ladder of Behavioral Change 

Patient man ifestations 

Not thinking about change; may be resigned to behavior; 
feeling of no control; denial of problem; may believe 
consequences are not serious 

Weighing benefits and costs of the current behavior and 
the proposed change 

Experimenting with small changes in behavior 

Taking a definitive action to change 

Maintaining the new behavior over time 

Experiencing normal part of the process of change; often feel 
demoralized, may interpret small "slips" as irrevocable 
slide back to prior behavior 

Source: Prochaska et al,49 with permission. 
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relative risk of colorectal cancer death by 33%, the absolute reduction in all
cause mortality associated with testing is only 0.3% and the false-positive rate 
is high. Many screened individuals must undergo potentially morbid procedures 
such as colonoscopy to realize the small absolute reduction in mortality. In ad
dition, some physicians continue to offer worthless services due to misguided 
medicolegal concerns. Patients have also been conditioned by the health care sys
tem and the media to believe all preventive care is more beneficial than harm
ful. These beliefs and practices place patients at an unjustifiably increased risk 
of harm. 

Potential Solutions. When possible, decisions regarding whether to offer a pre
ventive service should be based on absolute reductions in all-cause mortality 
rather than relative reductions in disease-specific outcomes. Harm counseling 
must be provided when screening also has the potential for adverse consequences. 
The informed consent model, developed for clinical research, should be applied. 
For interventions with proven benefit and minimal or no adverse consequences, 
such as counseling regarding infant car seat use, informed consent is not neces
sary. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Ruth Nelson McCarthy is a 51-year-old married female restaurant owner. 

PRESENTING PROBLEM 

"Here for my pap smear." 

PRESENT ILLNESS 

Mrs. McCarthy has a periodic examination every 2 years. Her menses 
ceased 3 years ago, and she has not used estrogen replacement. She has no 
other medical complaints. 

PAST MEDICAL HISTORY 

Asthma in childhood. 

SOCIAL HISTORY 

She and her husband have owned and operated a small restaurant for 11 
years. She works long hours 6 days per week. 

HABITS 

She uses no tobacco, alcohol, or drugs. 

FAMILY HISTORY 

Her father, aged 76, has diabetes mellitus and "arthritis." Her mother is 71 
years old and has high blood pressure. She and her husband have two chil
dren. Her daughter is living and well at age 26. Their son, aged 28, has re
cently been diagnosed as HlV -positive. 

REVIEW OF SYSTEMS 

She reports an occasional mild rash on her hands that becomes red and 
itching but is not present at this time. 
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• What other historical information would be useful for this periodic health 
maintenance examination? 

• What are common areas of concern for patients of this age group, and 
how would you approach these possibilities? 

• What else would you like to know regarding her menopausal symptoms? 
• What might be the meaning of her health status to the patient, and what 

unspoken reasons might be bringing her to the physician today? 

Objective 

VITAL SIGNS 

Height, 5 ft 4 in; weight, 182 Ib; blood pressure, 138/90; pulse, 72; tem
perature, 37.2°C. 

EXAMINATION 

The patient is overweight for height. The eyes, ears, nose, and throat are 
normal. The neck and thyroid glands are unremarkable. Examination of the 
chest, heart, and breasts is normal. There is no mass, tenderness, or organ 
enlargement in the abdomen. The vaginal introitus is mildly atrophic; the 
cervix, fundus, adnexa, and rectal examination are normal. The neurologic 
examination and peripheral pulses are normal. Examination of the skin, in
cluding the hands, reveals no abnormalities. 

LABORATORY 

A pap smear is performed today. 

• What more-if anything-should be included in this health maintenance 
examination? Why? 

• What might point to a physical cause for obesity? 
• What-if any-laboratory tests would you order today, and why? 
• What-if any-diagnostic imaging would you order today, and why? 

Assessment 

• What is your diagnosis regarding Mrs. McCarthy's menopausal status, 
and how would you describe this to the patient? 

• What is the patient's ideal weight, and how would you initiate a discus
sion regarding weight control? 

55 
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• How might decreased estrogen and increased weight influence the pa
tient's relationship with her husband? How might you address this issue? 

• What are likely to be key stressors in the patient's life, and how might 
these affect her future health status? 

Plan 

• What are the disease prevention and health promotion opportunities for 
this visit? 

• Describe your recommendation regarding weight control. 
• Describe your recommendation regarding estrogen use. 
• What continuing care would you advise for Mrs. McCarthy? 



3 
Normal Pregnancy, Labor, 
and Del ivery 
MARGARET V. ELIZONDO AND JOSEPH E. SCHERGER 

Pregnancy and birth are normal physiologic processes for most women. The ce
sarean delivery rate of nearly 25%, which has persisted in the United States for 
many years now, is a reflection of the degree of medical intervention in the birth 
process. Unfortunately, modem medicine has been guilty of using a disease model 
for the management of pregnancy and birth, resulting in higher than expected 
rates of complications. At least 90% of women should have a normal birth out
come without medical intervention. 1 

The disease model for pregnancy and birth took hold during the 1920s led by 
a Chicago obstetrician, Joseph DeLee, who questioned what is normal and pio
neered efforts to improve medically on the "cruelty of nature."2 During this pe
riod, childbirth in America went from the home to the hospital, and the legacy 
of hospital interventions in the birth process began. Much good has come from 
modem hospital obstetric care, with maternal mortality having decreased to low 
levels; moreover, infant mortality has steadily declined for populations having 
access to perinatal care. Modem prenatal care also developed during the first half 
of the 20th century; and with a focus on good nutrition and screening for prob
lems during pregnancy, it has improved birth outcome.3 

A renewed respect for normal childbirth came about as a reaction to hospital 
interventions, led by Dick-Read4 during the 1930s and 1940s, Lamaze during the 
1950s,5 Kitzinger6 during the 1960s, and eventually a social movement in Amer
ica during the 1970s with the widespread development of childbirth education. 
Odent'sl Birth Reborn represents a culmination of the effort to rediscover nor
mal pregnancy and birth. 

Technologic obstetrics, with its steady focus on improving the uncertainty of 
nature and sparing women the pain of childbirth, continues to march onward. 
Prenatal care has become preoccupied with serial ultrasound evaluations and 
screening for a-fetoprotein (AFP) abnormalities, gestational diabetes, genetic dis
orders, and every potentially infectious agent. Continuous electronic fetal mon
itoring, developed during the early 1970s, quickly became the standard of care 
in most American hospitals, despite little evidence of benefit and cumulative ev
idence that it causes unnecessary cesarean interventions,?,8 Epidural anesthesia 
has become so commonplace in some hospitals that labor units are quiet and 
nurses have little experience helping women through natural labor. 
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Approximately 30% of U.S. family physicians provide maternity care. The 
current lack of access to prenatal care for many women in both rural and urban 
areas is a compelling reason for more family physicians to deliver these serv
ices. Knowledgeable about scientific medicine, yet with a humanistic approach 
to pregnancy and birth similar to that of midwives, the family physician is well 
suited to provide a balance between nature and technology and may be a guid
ing force to appropriate maternity care.9 

This chapter focuses on normal pregnancy and delivery from a perspective of 
family-centered care. Family-centered maternity care has been defined by the In
ternational Childbirth Association as care that focuses on how the birth of a child 
affects the entire family. A woman who gives birth forms new relationships with 
those close to her, and all family members take on new responsibilities to each 
other, the baby, and the community. Family-centered maternity care is an atti
tude rather than a specific program. It respects the woman's individuality and 
need for autonomy and requires that a woman be guided, not directed, and that 
she be allowed to make her own decisions in accordance with her goals.10 The 
family physician, as physician for the woman, the father, and the children, is well 
suited to provide family-centered maternity care. This chapter reviews the prin
ciples and practice of normal pregnancy, labor, and delivery,11 

Prenatal Care 

Current prenatal care begins before conception. This important early phase of 
preventing complications is referred to as preconception care. Prenatal care af
ter conception should begin as early as possible, as health screening and inter
vention early during pregnancy may improve birth outcome. For example, tak
ing folic acid in doses present in multivitamins during the first 6 weeks of 
pregnancy provides a three- to fourfold reduction in the chance of neural tube 
defects in the offspring.12 Early screening and intervention is useful for control 
of diabetes, genetic testing, changing teratogenic drugs such as phenytoin (Di
lantin), treating infections, and lifestyle modifications of such factors as smok
ing, alcohol use, recreational drugs, and maternal nutrition. 

The traditional approach to prenatal care, developed early during the 20th century, 
has been modified by an expert panel convened by the U.S. Public Health ServiceP 
Rather than a single comprehensive initial visit followed by monthly visits ootil the 
third trimester, this panel recommended more intensive intervention early in preg
nancy if risk factors exist that can be modified. For example, women who smoke, 
have poor nutrition, or have a high-risk home environment may benefit from fre
quent visits and a multidisciplinary team approach early in pregnancy. Women at 
low risk may require fewer visits than are scheduled with the traditional protocol. 

Health Promotion 

All those who care for childbearing women should approach pregnancy as an op
portunity to promote the health and well-being of the family. Counseling to re-
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inforce healthful behaviors and education about pregnancy, childbirth, and par
enting are crucial parts of perinatal care-not "extras." 

Table 3.1 is an outline of topics to be covered in the education of all pregnant 
women and their support persons.14 Experienced parents require only an abbrevi
ated program, focusing on selected areas of interest to them. Preparation for natu
ral childbirth (birth without regional or systemic analgesic drugs) and for vaginal 

TABLE 3.1. Sample Topics for Birth and Parenting Classes 

Early pregnancy 
Nutrition; optimum weight gain; iron, calcium, vitamin supplements 
Exercise and sex during pregnancy 
Common symptoms and remedies: fatigue, nausea/vomiting, backache, round ligament pain, 

syncope, constipation 
Danger signs: bleeding, contractions, dysuria, vaginitis, weight loss 
Psychology of pregnancy: body image, libido; need for security; education for self-help; 

changing family roles; acceptance of pregnancy 
Fevers, hot tubs, saunas 
Environmental and occupational hazards and how to mitigate them; stress management 
Exposure to infectious agents (e.g., toxoplasmosis, rubella, HIV, varicella) 
Avoidance of tobacco, alcohol, x-rays, other drugs 
Resources available for pregnant and parenting families 

Late pregnancy 
Common symptoms and remedies: heartburn, backache "loose joints," hemorrhoids, 

edema, insomnia 
Nutrition/fetal growth 
Avoidance of tobacco and other drugs 
Potentially serious symptoms: edema, bleeding, headache, meconium-stained fluid, 

decreased fetal movements 
Exercise (e.g., Kegel's, pelvic tilt), sex, travel (avoid prolonged sitting because of risk of 

deep vein thrombosis) 
Occupational adjustments (avoid excessive exertion, prolonged standing, stress) and 

postpartum plans 
Breast-feeding 
Signs of labor 
Stages of labor 
Techniques for pain control (and practice relaxation, visualization) 
Cesarean section, vaginal birth after cesarean, other potential interventions 
Birth plan; importance of labor companion and early parent-infant contact 
Positions for labor and birth 
Seat belt use; infant car seats 
Circumcision 
Sibling preparation 

Postpartum/parenting 
Care of the perineum, Kegel's exercises 
Practical support for breast-feeding 
Reasons to contact provider (e.g., maternal hemorrhage, fever, increased pain; infant 

jaundice, respiratory distress) 
Postpartum exercises 
Nutrition, especially calcium and iron 
Rest and sleep 
Return to work 
Sex, contraception 
Sibling adjustment 
Infant immunizations and preventive care schedule 
Infant growth and development: normal expectations and parenting issues at each age 
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birth after a previous cesarean section can reduce matemal anxiety and the rates of 
operative delivery and associated complications.15 Childbirth preparation classes, 
often run by hospitals, clinics, or private childbirth educators, fulfill this function 
well. The benefits of breast-feeding for baby and mother should be discussed with 
women and their family members prior to or early during pregnancy and then mod
eled at delivery. The effectiveness of education on preventing low birth weight has 
not been proved.3 However, information about smoking, alcohol and drug use, pre
vention of sexually transmitted infection, and mobilizing family supports and social 
services in the community are likely to be beneficial. 

Motivation to adopt more healthy behaviors is probably stronger during preg
nancy than at most other times, though a woman may curb behavior such as 
smoking during pregnancy only to resume it after delivery. All family members 
involved should be educated on the benefits of a non-smoking household, in
cluding decreased incidence of sudden infant death syndrome (SIDS) and respi
ratory illnesses. 16 

Abstention from alcohol and recreational drugs is also important. Alcohol ex
posure during gestation is a more common cause of mental retardation than Down 
syndrome. I? The prevalence of cocaine use during pregnancy is reported at 17% 
in some populations but often is not admitted to the physician. 18 With a paucity 
of research on substance use by women and few treatment programs accepting 
pregnant women, this area is a challenge to professionals caring for them. 

Women will often ask for advice on working during pregnancy. The physician 
should review the effects of physical exertion and prolonged standing during 
pregnancy, occupational and environmental hazards (e.g., heat, heavy metals, 
anesthetic gases, x-rays, and possibly cathode ray tubes). Day-care and health 
care workers need to be apprised of the risks of certain infectious disease expo
sures in pregnancy.19 Physicians should also be prepared to counsel on the legal 
rights of pregnant workers, child care, and breast-feeding issues. In general, 
women may continue moderate activities, but should strive to keep their heart 
rate <140 and their temperature within 1 to 2 degrees of norma1.20 Attention 
should be given to appropriate hydration, and women at risk for preterm labor 
may need to curtail some activities as pregnancy progresses. 

Nutrition and weight should be closely monitored during prenatal care. Physi
cians must be knowledgeable about nutritional requirements and offer practical 
suggestions for management of nausea and vomiting, gastroesophageal reflux, 
constipation, backache, and hemorrhoids. Anticipatory guidance about body im
age changes, risks of obesity, and ways of modifying the diet within various con
straints (e.g., vegetarianism, lactose intolerance) are also important considera
tions. Optimal weight gain during pregnancy varies depending on the 
prepregnancy weight. An underweight woman may benefit from gaining 40 
pounds, whereas an obese woman might do well gaining 10 to 15 pounds. The 
normal weight gain of 25 to 35 pounds is often exceeded without harm to the fe
tus. Nutritional advice to pregnant women should focus on a high-quality, high
protein diet with a steady, gradual weight gain profiled to the woman's size and 
eating habits. Pregnant women should be instructed to avoid the presence of cat 
feces and eating raw meat (toxoplasmosis). Caffeine intake should be limited. 
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Prenatal Screening 

The purpose of prenatal screening is to identify problems that could affect the 
outcome of pregnancy and for which effective interventions are available. The 
number of conditions for which screening is available seems limitless. There
fore, the choice of items should be based on a rational assessment of the current 
literature, legislation, medicolegal climate, cost-effectiveness, and treatment ef
fectiveness. Each screening test should be evaluated to ensure that the benefits 
of the test and the planned intervention outweigh the risks and complications. 
Prenatal screening should be discussed with each patient at the first prenatal visit. 

Traditional medical teaching focuses on screening for medical conditions us
ing blood tests, ultrasonography, amniocentesis, and physical examination. A 
comprehensive approach would also include screening through questioning about 
family and social dysfunction, such as single parent status, a history of domes
tic abuse, substance abuse, economic hardship, and work-related stresses. The 
relation between psychosocial stress and outcome of pregnancy is now well es
tablished.21•22 Physicians should be knowledgeable about public social service 
programs available to support pregnant patients and their families. 

Table 3.2 outlines the screening tests offered to most patients. Genetic history 
determines which patients are offered special testing such as hemoglobin elec
trophoresis (e.g., African Americans, who are at higher risk for sickle cell dis
ease, or those of Asian or Mediterranean background, who are at higher risk for 

TABLE 3.2. Common Screening Tests in Pregnancy 

Initial 
Blood type/Rh factor/antibody screen (indirect Coombs' test) 
Complete blood count (CBC) 
Rubella immunoglobulin G (lgG) 
Rapid plasma reagin (RPR) 
Hepatitis B surface antigen 
Urinalysis and culture 
Papanicolaou smear 
Gonorrhea culture (GC)/chlamydia 
Consider screening for bacterial vaginosis 
Offer human immunodeficiency virus (HIV) testing 
Hemoglobin electrophoresis, if indicated 
Consider Tay-Sachs and cystic fibrosis genetic testing 
Purified protein derivative (PPD), if indicated 

10-20 weeks 
Offer triple marker [expanded a-fetoprotein (AFP) screening] at 15-20 weeks 

(16-18 ideally) 
Consider chorionic villus sampling (CVS) or amniocentesis, if indicated 
Offer ultrasonography for fetal age and anatomy (generally 17-20 weeks) 

24-28 weeks 
Screen for gestational diabetes (l-hour 50-g glucose load) 
Repeat CBC 
Repeat antibody screen (ABS) if Rh negative (Give RhoGAM at 28 weeks) 

32-36 weeks 
Group B streptococcal screening (35-37 weeks) 
Repeat CBC, if indicated 
Repeat GC/chlamydia/RPR, if indicated 
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thalassemia). Testing for Tay-Sachs disease and cystic fibrosis carrier states is 
becoming more common, and some authorities recommend screening more than 
just those with a family history of these disorders.23,24 All women who will be 
35 years of age or older by their due date should be offered amniocentesis and/or 
chorionic villus sampling (CVS) for chromosomal analysis. CVS has the advan
tage of testing earlier in gestation (generally 10 to 14 weeks) and providing re
sults rapidly (a few days). It is only available through experienced perinatolo
gists, though, and may be associated with a slightly higher complication rate than 
amniocentesis. Amniocentesis has the advantage of measuring amniotic fluid AFP 
level as well as analyzing chromosomes, so that neural tube defects (NTDs) can 
be more readily detected.23 Amniocentesis is generally performed at 14 to 20 
weeks and results return in about 10 days. Other women with personal or fam
ily history of genetic problems, including Down syndrome (trisomy 21), should 
have the opportunity to meet with a genetics counselor, if possible, and review 
options for prenatal testing. 

The expanded AFP screen (triple marker) uses blood levels of AFP, human 
chorionic gonadotropin (hCG), and unconjugated estriol (uE3) to screen for 
NTDs, Down syndrome, and trisomy 18; 85% of NTDs are detected by an in
crease in AFP level, but this result can also indicate multiple gestation, abdom
inal wall defects, congenital nephrotic syndrome, maternal hemorrhage, fetal de
mise, inaccurate dating, and even normal pregnancy. A low level of AFP may 
also be found with fetal demise, inaccurate dating, and normal pregnancy, or may 
be associated with molar gestation or Down syndrome. Down syndrome is also 
associated with increased hCG levels and decreased uE3 levels; 60% of Down 
syndrome cases are detected using these three markers. Trisomy 18 is associated 
with low levels of all three markers.25 If the initial triple marker screening is ab
normal, it may be necessary to repeat the test or to order a diagnostic ultrasound 
scan to confirm gestational age and evaluate for fetal abnormalities. Amniocen
tesis may be indicated to measure amniotic fluid AFP and for chromosome eval
uation. Because expanded AFP screening is widely available and is considered 
standard by some, the test should be discussed with all patients, with a mutual 
agreement of patient and practitioner regarding its use. The screening is done be
tween 15 and 20 weeks' gestation, optimally at 16 to 18 weeks. 

Routine ultrasonography currently falls into a gray area. In the United States, 
a National Institutes of Health (NIH) consensus conference recognized 27 indi
cations for prenatal ultrasonography that result in examinations in most preg
nancies.26 The American College of Obstetricians and Gynecologists recom
mended adherence to these guidelines.27 In most of Western Europe, 
ultrasonography is done routinely at 16 to 18 weeks. The benefits and cost
effectiveness of universal screening are still controversial and are the subject of 
ongoing study.28,29 

Screening for gestational diabetes mellitus (GDM) is generally recommended for 
all pregnant patients at 24 to 28 weeks' gestation. A 50-g glucose solution is given 
and plasma glucose measured 1 hour later. An abnormal value of 140 or more is 
further evaluated with a 3-hour l00-g glucose tolerance test, following measure-
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ment of fasting plasma glucose. Two or more abnormal values on this test confirm 
the diagnosis of GDM. One abnormal value may warrant retesting in 4 to 6 weeks. 

The Expert Committee on the Diagnosis and Classification of Diabetes Mel
litus allows a small subset of women to forgo routine screening: those who are 
under 25 years of age, of normal weight, with no family history of diabetes, and 
not of Hispanic, Native-American, Asian, or African-American background, are 
at very low risk for GDM.3o Women with the above risk factors, however, and 
others including prior GDM or glucosuria, may benefit from earlier screening, 
in addition to routine screening at 24 to 28 weeks (see Chapter 20). 

Bacterial vaginosis has been associated with preterm birth. Metronidazole 
(Flagyl) (500 mg po bid X 7 days) and clindamycin (300 mg po bid X 7 days) 
have been shown to decrease preterm birth rates in women with bacterial vagi
nosis.311t is unclear if asymptomatic women should be screened routinely. Group 
B streptococcal (GBS) infection can be devastating to newborns. The Centers for 
Disease Control and Prevention (CDC) reports that 10% to 30% of women carry 
these bacteria in the genital region, though fewer than 1 % of infants are actually 
infected.32 Despite this low rate of infection, given the mortality rate of up to 
20%, screening for GBS in pregnant women is becoming standard. The outer 
vagina, perineum, and rectum are cultured at 35 to 37 weeks, with positive car
riers treated with intravenous antibiotics intrapartum (penicillin 5 million units 
intravenously followed by 2.5 million units every 4 hours or clindamycin 900 
mg intravenously every 8 hours until delivery). The CDC also endorses another 
strategy to prevent GBS disease, based on risk factors rather than universal screen
ing. In this case, mothers are treated with intrapartum antibiotics only if they 
have risk factors such as previous infant with invasive GBS disease, GBS bac
teriuria in this pregnancy, delivery at <37 weeks' gestation, ruptured membranes 
>18 hours, or intrapartum temperature of lOO.4°F or greater. 

Risk Assessment 

The outcome of screening is identification of patients at risk for complications 
during pregnancy. Conventional risk assessment divides patients into low-, 
medium-, and high-risk categories. Because most family physicians are trained 
to care for low- and medium-risk patients, and to refer or share the care of high
risk patients with perinatal specialists, proper risk assessment is crucial. Table 
3.3 indicates risk factors recognized by the American Board of Family Practice, 
the American College of Obstetricians and Gynecologists, and the American 
Academy of Pediatrics.3.33 Family physicians in some areas and with appropri
ate training provide obstetric care for high-risk patients, but the classification of 
risk status remains important for guiding clinical care. The prenatal record should 
conveniently assist in the evaluation and indication of risk status. 

High-risk categories should not be absolute contraindications to care by fam
ily physicians. For example, family physicians may be the best qualified to han
dle high-risk social situations and substance abuse. Because of broad medical 
training, family physicians may have more experience than some obstetricians in 
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TABLE 3.3. Obstetric Risk Criteria 

Category I: higher risk factors 
Initial prenatal factors 

Age ~40 or :=;16 
Multiple gestation 
Preexisting or insulin-dependent 

diabetes 
Chronic hypertension 
Renal failure 
Heart disease, class II or greater 
Hyperthyroidism 
Rh isoimmunization 
Chron ic active hepatitis 
Convulsive disorder 
Isoimmune thrombocytopenia 
Severe asthma 
HIV infection 
Significant hemoglobinopathy 

(e.g. sickle cell disease) 
Subsequent prenatal and intrapartum 

factors 
Vaginal bleeding, second or third 

trimester 
Pregnancy-induced hypertension 

(or toxemia), moderate or severe 
Fetal malformation, by a-fetoprotein 

(AF P) screen i ng, ultrasonography, 
or amniocentesis 

Abnormal presentation: breech, face, 
brow, transverse 

Intrauterine growth retardation 
Polyhyd ramnios/ol igohydramn ios 
Pregnancy >42 weeks or <35 weeks 
Abnormal fetal/placental tests 
Persistent severe variable or late 

decelerations 
Macrosomia 
Cord prolapse 
Mid-forceps delivery 

Category II: medium risk factors 
Initial prenatal factors 

Ages 35-39, 16-17 
Drug dependence/alcohol abuse 
High-risk family-lack of family/ 

social support 
Uterine or cervical malformation or 

incompetence 
Contracted pelvis 
Previous cesarean section 
Multiple spontaneous abortions (>3) 
Grand multiparity (>8) 
History of gestational diabetes 
Previous fetal or neonatal demise 
Hypothyroidism 
Heart disease, class I 
Severe anemia (unresponsive to iron) 
Pelvic mass or neoplasia 
Prior deep vein thrombosis/ 

pulmonary embolism 
Prior preterm delivery 
Pyelonephritis 
Threatened preterm labor 
Preterm rupture of membranes 

Subsequent prenatal and intrapartum 
factors 

Gestational diabetes, diet-controlled 
Pregnancy-induced hypertension 

(toxemia), mild 
Pregnancy at >41 weeks, obtain 

appropriate 
fetal/placental tests 

Active gen ital herpes 
Positive high or low AFP screen 
Estimated fetal weight >10 pounds 

(4.5 kg) or <5.5 pounds (2.5 kg) 
Abnormal nonstress test 
Arrest of normal labor curve 
Persistent moderate variable 

decelerations or poor baseline 
variability 

Ruptured membranes beyond 
24 hours 

Second stage beyond 2 hours 
Induction of labor 

an area dealing with medical problems, such as thyroid or pulmonary disease. 
Consultation does not preclude shared care. Some high-risk problems may re
solve during the pregnancy, and the birth may be a low-risk event. 

Prenatal Visits 

The schedule of prenatal visits has traditionally been every 4 weeks through 
the 28th week of pregnancy, every 2 weeks until the 36th week of pregnancy, 
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and then weekly until delivery. A U.S. Public Health Service report suggested 
that low-risk patients require fewer visits, whereas patients with risk factors 
may need modified or intensive care. 13 For example, risk factors identified early 
in pregnancy, such as smoking, alcohol or drug use, family dysfunction, or lack 
of social support, should be aggressively managed with frequent visits early 
during pregnancy. Subsequent risk factors, such as elevated blood pressure or 
preterm labor, require more frequent visits beginning as soon as the condition 
develops. 

The initial prenatal visit consists of a detailed history, physical examination, 
and laboratory assessment. A complete physical examination is performed as 
early as possible. The pelvic assessment, which includes a bimanual examina
tion, is helpful for dating the pregnancy and evaluating the pelvic structure. 
Screening laboratory investigations are undertaken as stated above. Accurate dat
ing of the pregnancy is critically important for prenatal care, including the proper 
performance and interpretation of screening tests, and avoidance of unnecessary 
testing due to a misdiagnosis of prematurity or postdates. If dating is not clear 
from the initial visit, an ultrasound scan should be performed promptly to es
tablish an accurate due date. Ultrasound dating is less accurate the further preg
nancy progresses. Clinical dating is based on number of weeks since the start of 
the last menstrual period (LMP), assuming the usual 4-week cycle, with the due 
date (estimated date of confinement, EDC) being 40 weeks after the start of the 
LMP. Uterine size grows in a predictable manner in normal pregnancies, with 
fundal height (measured from the symphysis pubis to the top of the uterus, in 
centimeters) roughly equal to estimated gestational age (EGA) between 20 and 
36 weeks. Prior to an EGA of 20 weeks, the uterus, on bimanual exam, is roughly 
lemon size at 6 weeks, orange size at 8 weeks, grapefruit size at 10 weeks, and 
cantaloupe size at 12 weeks, filling the pelvis at that point.34 

First-trimester prenatal care (up to 14 weeks) includes a determination of the 
patient's well-being during pregnancy, a review of family and lifestyle issues, 
and a reevaluation of the risk status. The clinical assessment includes measuring 
maternal weight gain, blood pressure, uterine growth, detecting fetal heart tones 
by Doppler ultrasonography, and counseling patients toward a healthy pregnancy. 
Common problems in the first trimester include nausea, vomiting, and gastroe
sophageal reflux. Patients should be counseled to eat frequent small meals and 
may use antacids such as calcium carbonate (e.g., Tums) or magnesium hydrox
ide (e.g., MaaloxlMylanta). Prenatal vitamins may help some patients, but be in
tolerable to others. Severe nausea and vomiting, associated with significant 
weight loss, ketonuria and/or electrolyte abnormalities, should be investigated 
with laboratory testing to rule out medical conditions associated with nausea and 
vomiting, and ultrasonography to rule out twin or molar gestation.23 These cases 
may require intravenous hydration and antiemetics, with informed consent re
garding teratogen issues with medication use. 

Vaginal bleeding should be investigated carefully to rule out infection, threat
ened abortion, or placental abnormality, though patients may often report self
limited bleeding after sexual intercourse or vaginal exam. Rh-negative patients 
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need to receive RhoGAM intramuscularly after episodes of vaginal bleeding, and 
after procedures such as amniocentesis. 

Second-trimester prenatal care (14 to 28 weeks) includes confmnation of the 
estimated date of delivery by quickening (perception of fetal movements) at 18 
to 20 weeks or earlier, uterine size at the umbilicus at 20 weeks, and fetal heart 
tones being heard using a fetoscope at 20 weeks. The fetus may be evaluated by 
ultrasonography if fetal age or size is in doubt. Health education during the sec
ond trimester includes planning for labor and delivery through childbirth educa
tion classes, initial discussion of infant feeding including encouragement of 
breast-feeding, and planning for parenting by recommending reading and/or 
classes. Mothers should be instructed to report symptoms that would indicate a 
pregnancy risk, such as vaginal bleeding, significant edema (especially of the 
face or fingers), continuous headache, blurring of vision, abdominal pain, per
sistent vomiting, chills, fever, dysuria, leakage of amniotic fluid, or change in 
frequency or intensity of fetal movements. 

More frequent visits are generally made during the third trimester to evaluate 
for elevated blood pressure or other signs of preeclampsia, such as sudden ex
cessive weight gain or edema, or significant proteinuria. Labor signs are taught 
to the patient with careful attention to the possibility of preterm labor. Fetal pres
entation is determined by Leopold's maneuvers, or by digital vaginal exam and/or 
ultrasonography when in question. Labor and delivery preferences of the mother 
and father should be clarified, and a completed prenatal record, including docu
mentation of the parent's birth request, should be given to the patient or sent to 
the hospital. Predelivery lactation consultation should be considered in patients 
with nipple abnormalities that might preclude normal breast-feeding. 

Other pregnancy complaints such as varicosities, hemorrhoids, and backaches 
are common in the latter part of pregnancy. Patients should avoid prolonged 
standing at this point in pregnancy, and may find relief with maternity support 
hose. Constipation, which aggravates hemorrhoids, can be alleviated with proper 
hydration and fiber laxatives. Back pains late in pregnancy should always be 
evaluated with the specter of preterm labor in mind. Tylenol is considered safe 
to use in recommended doses at any gestational age. 

Fetal Assessment 

Methods have been developed to assess the well-being of the fetus during preg
nancy, including fetal movement records ("kick counts"), the nonstress test 
(NST), nipple stimulation or oxytocin contraction stress test (CST), and ultra
sonography for amniotic fluid evaluation. These methods are used according to 
accepted protocols when risk factors are present that may jeopardize the fetus. 
They are routinely applied when pregnancy continues past 41 weeks, or earlier 
for certain conditions, such as diabetes, hypertension, decreased fetal movement, 
polyhydramnios/oligohydramnios, intrauterine growth retardation (IUGR), Rh 
sensitization, or previous unexplained stillbirth. Some authorities recommend that 
women monitor fetal movements regularly during the third trimester of preg-
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nancy. Family physicians should understand these methods and be aware of their 
relative usefulness, including their sensitivity, specificity, and predictive values.35 

Duration of Pregnancy 

The normal duration of human pregnancy has considerable variation. The bell
shaped curve of human pregnancy is illustrated in Figure 3.1. The median is just 
past 280 days, or 40 weeks, from the last menstrual period. Two standard devi
ations from the mean would be 37 to 43 weeks. About 10% of pregnancies reach 
42 weeks, confirming the normalcy of postdates pregnancy for many women. 
However, as pregnancies extend beyond 42 weeks, conditions such as oligohy
dramnios, passage of meconium into the amniotic fluid, macrosomia, and dys
maturity with potential IUGR, increase in frequency and can cause significant 
risk for the fetus. 23 

Labor and Delivery 

Labor 

Labor in the first stage is defined as progressive dilation of the cervix with uter
ine contractions. The early (latent) phase of labor occurs up to 4 cm dilation and 
is variable in duration. Progress during this phase is often slow because of the 
time needed for effacement of the cervix. 

5 

o 

230 240 250 260 270 280 290 300 310 320 330 
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FIGURE 3.1. Distribution of duration of pregnancy, in days from last menstrual period 
to birth, among 383,484 singleton, noncesarean births with certain menstrual dates 
in Sweden, 1976-1980. Vertical lines are drawn at 259, 280, and 294 completed 
days. The line has been drawn between day-to-day percentage values, without any 
smoothing of the curve ("raw data"). (From Bergsjo et al,43 with permission.) 
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The active phase of labor is more rapid and predictable, yet there is still con
siderable individual variation. With frequent, regular contractions, the average is 
1.2 cm dilation per hour in primigravidas and 1.5 cm per hour in multigravidas, 
but flexibility is important. Friedman36 attempted to describe labor, not to define 
parameters women must follow. Arrest of labor is present where there has been 
no cervical dilation for 2 hours during this active phase. 

When the pregnant patient presents in labor, her prenatal record must be care
fully reviewed and risk assessment done. Decisions regarding need for antibi
otics (e.g., positive group B streptococcus screening or prolonged rupture of mem
branes) should be made early. Current or recent active genital herpes is an 
indication for cesarean delivery to avoid neonatal herpes infection. 

Support and observation are the hallmarks of managing normal labor. Women 
in labor should be given as much freedom of movement as possible. During the 
first stage of labor the blood pressure and the frequency and duration of con
tractions are measured every 15 to 30 minutes. The fetal heart rate should be 
monitored during and immediately after a contraction every 30 minutes during 
the first stage by whatever method is most convenient (electronically, Doppler 
ultrasonography, or fetoscopic auscultation). Intermittent fetal heart rate moni
toring is preferable to continuous monitoring in normal or low-risk patients, as 
continuous monitoring interferes with freedom of movement and has a high false
positive rate.1,8 Continuous electronic fetal monitoring in low-risk patients has 
resulted in three times the diagnosis of fetal distress and twice the frequency of 
cesarean sections without improving birth outcome.37 

Women succeed best during the second stage oflabor (expulsion of the fetus) 
when they are allowed and encouraged to use their instincts about pushing. Pro
longed breath-holding and Valsalva maneuvers should be avoided, as they may 
result in decreased oxygenation of the placenta and fetal hypoxia. Women push 
more effectively and are in less pain when upright: sitting, squatting, kneeling, 
or standing.38 Fatigued or hypotensive women may push while lying on their 
side. The dorsal lithotomy position should be avoided to prevent inferior vena 
cava compression, with resultant maternal hypotension and fetal distress. The fe
tal heart rate should be monitored every 15 minutes during the second stage in 
low-risk patients.39 

SUPPORT DURING LABOR 

Continuous emotional support of the woman during labor enhances the birth 
process. It may be provided by a labor support team consisting of the nurse, the 
delivering physician or midwife, the father, and any other person close to 
the mother. A "doula" is a lay person trained to provide continuous support 
to the woman in labor and may be provided by the hospital to ensure that all 
women in labor receive optimal emotional support for labor and birth. Support 
during labor may reduce the need for intrapartum medication and technologic in
tervention.4o 
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INTRAPARTUM ANALGESIA AND ANESTHESIA 

Because all medications given during labor have side effects for both the mother 
and fetus, none is given routinely. Pain during labor may be managed by non
pharmacologic methods primarily, such as support from labor attendants, change 
of position, rest, physical contact, ambulation, and a warm shower or bath. La
bor and birth without medication may be preferable for the woman and her part
ner. Some women benefit from pain medication during labor. A short-acting nar
cotic given parenterally during the first stage of labor may help the woman cope, 
and it may even facilitate dilation of the cervix. 

Lumbar epidural anesthesia has become increasingly common and provides 
effective pain relief. It has a place in the management of dystocia and is of ben
efit for cesarean section. Its use during labor should be carefully considered, not 
elective. Studies in Europe and North America have shown that elective use of 
epidural anesthesia during labor increases the need for oxytocin augmentation 
and may increase the cesarean rate.36,41 Documented effects of epidural anes
thesia on labor include decreased uterine activity, prolongation of the first stage 
of labor, relaxation of the pelvic diaphragm predisposing to minor malpresenta
tion, decreased maternal urge and ability to push, prolonged second stage of la
bor, and increased use of instrumental vaginal delivery.42 

Despite these effects, epidural anesthesia has become almost routine in many 
hospitals, including hospitals with residency programs, and is requested by many 
women. If women and their birth attendants hope to avoid epidural anesthesia, 
prenatal education, support during labor, and management of the birthing envi
ronment must receive high priority. 

Delivery 

Normal delivery of the infant should occur in whatever position is comfortable 
for the woman, and the physician should be as flexible as possible with birth po
sitions. The infant's head should remain flexed during delivery to lessen the di
ameter presenting to the perineum. An episiotomy is avoided unless the infant is 
large or delivery must occur quickly. Sometimes delivery of the head can be 
more controlled by gently pushing between contractions. After the head is de
livered the physician should not rush to deliver the shoulders. The physician 
should assess for shoulder dystocia (Is the infant's head tightly retracted to the 
perineum?), check for a nuchal cord and reduce or clamp and cut it if necessary, 
suction the mouth and nose, and allow spontaneous delivery of the shoulders. 
The anterior and posterior shoulders should be delivered during a contraction 
with limited traction. Patience and gentleness result in fewer perineal lacerations. 

The delivered infant is assessed immediately for color, tone, and respiratory 
effort. If no resuscitation efforts are necessary, the infant is placed against the 
mother for bonding, warming, and drying. Clamping and cutting the cord and as
signing of Apgar scores may follow these initial steps. 
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Delivery of the placenta (third stage of labor) should not be attempted until 
separation has occurred from the uterus (up to 30 minutes). Placental separation 
is likely when there is a sudden gush of blood, the uterus becomes globular or 
firm and rises in the abdomen, and the cord protrudes farther out of the vagina. 
Gentle traction on the cord and suprapubic pressure to avoid uterine inversion 
spontaneously delivers the placenta. The placenta is examined for completeness, 
number of vessels, and abnormalities. The mother is examined for cervical, vagi
nal, or perineal lacerations. Most first-degree lacerations (skin or mucosal tears) 
do not require suturing. Conditions that require action immediately postpartum 
include hepatitis immunization of infants from mothers with positive hepatitis B 
surface antigen, rubella vaccine for susceptible women, and RhoGam for Rh
negative women. 

Summary 

The family physician can be skillful in the management of normal pregnancy, 
labor, and delivery. Inclusion of this joyous part of the family life cycle into the 
physician's practice has numerous benefits for diversifying the practice and bond
ing the family with the physician. The family physician may play an important 
role in advocating the proper support and management of normal pregnancy, la
bor, and delivery in an environment filled with extensive technology. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Ann Martino-Priestley is a 22-year-old married female nursery school 
teacher. 

PRESENTING PROBLEM 

"Possible pregnancy." 

PRESENT ILLNESS 

Mrs. Martino-Priestley, who has never been pregnant in the past, reports 
that her last normal period was 7 weeks ago. She has had morning nausea 
and urinary frequency, and an over-the-counter pregnancy test was posi
tive. She has had a few episodes of spotting over the past week. 

PAST MEDICAL HISTORY 

No serious illnesses or hospitalization. 

SOCIAL HISTORY 

Mrs. Martino-Priestley graduated from college a few months ago and is 
working part-time as a nursery school teacher. She has been married for 1 
year to Luke, who is a graduate student in an MBA program. 

HABITS 

She does not smoke, she takes alcohol occasionally on weekends, and she 
uses no drugs. 

FAMILY HISTORY 

Her parents are divorced. Her biological father, aged 45, has peptic ulcer 
disease. Her mother has migraine headaches. She has no siblings. 
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REVIEW OF SYSTEMS 

Her only other symptom is occasional heartburn if she is under stress and 
drinks too much coffee. 

• What other information about her current health status would you like to 
know? Why? 

• What more would you like to know about her social history? Explain. 
• What might be the meaning of pregnancy to Ann and Luke at this time, 

and how would you approach this issue? 
• Is there anything in the patient's history that might concern you at this 

time? Why? 

Objective 

VITAL SIGNS 

Height, 5 ft 5 in; weight, 130 lb; blood pressure, 130/88; pulse, 70; tem
perature, 37.3°C. 

EXAMINATION 

The head, eyes, ears, nose, and throat are normal. The neck and thyroid 
glands are normal. The chest and heart are unremarkable. There are no 
breast masses. The abdomen has no tenderness or mass palpable. On pelvic 
examination, there is a thin vaginal discharge. The cervical isthmus is soft. 
The fundus is enlarged to a 6- to 8-week pregnancy size and is nontender. 
The adnexa and the rectal examination are normal. 

LABORATORY 

An office pregnancy test is positive. 

• What more-if anything-would you include in the physical examina
tion, and why? 

• What-if anything-would you do today to evaluate the blood pressure 
reading of 130/88? 

• What are your concerns regarding the vaginal discharge, and what would 
you do to further evaluate this rmding? 

• What laboratory studies would you order on this fIrst prenatal visit? 
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Assessment 

• How would you describe your conclusions and prognosis to Mrs. Mar
tino-Priestley? 

• What are your concerns regarding this pregnancy? 
• What might be the impact of this pregnancy on the patient as an indi

vidual? How might you address this topic? 
• What changes are this pregnancy likely to cause in Ann and Luke's life 

as a couple, and how should these issues be addressed? 

Plan 

• What advice would you offer the patient at this time regarding diet, vi
tamins, medications, and activity? 

• If the patient is found to have a trichomonas vaginitis, how would you 
explain this to the patient, and what therapy would you recommend? 

• What community agencies might be helpful to Ann and Luke, and how 
might these agencies be contacted? 

• Describe your plans for continuing care of this patient and her pregnancy. 
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4 
Problems of the Newborn 
and Infant 
RICHARD B. LEWAN, CHRISTOPHER R. WOOD, 

AND BRUCE AMBUEL 

Family-centered care offers diverse opportunities for reducing risk and improv
ing the health of newborns and infants. Premarital, preconception, and prenatal 
visits allow assessment for genetic disorders, ensure healthy lifestyle changes 
(e.g., nutrition), provide preconception vitamins, manage chronic diseases such 
as diabetes, and intervene when prenatal disorders such as toxemia threaten. Op
timal care requires preparation for emergencies (e.g., neonatal resuscitation, sep
sis), management of common problems, timely referral for complicated condi
tions, and prevention through early identification of feeding, growth and 
developmental problems, and family violence. Full family involvement prepares 
each member for new roles, recruits participation in healthy habits, and main
tains cohesiveness when problems arise. 

Newborn Care 

Newborn Resuscitation 

Skillful resuscitation can prevent lifelong complications of common neonatal 
emergencies. Proper preparation for the distressed newborn begins with a search 
for risk factors with each delivery. Participation in a resuscitation course or 
hospital-based practice sessions promotes teamwork and leadership. Then team 
members can develop and maintain skills using an organized plan of assessment 
and intervention. Figure 4.1 outlines an intervention protocol for a term newborn 
based on meconium, respiratory effort, heart rate, and color. This figure can be 
posted with a list of tested equipment in a visible location in the resuscitation 
area. Ready access must be provided to the equipment and medications listed. 
When time permits, all equipment is laid out and tested. Prior to obtaining in
travenous access, epinephrine and naloxone can be given by endotracheal tube 
followed by 1 to 2 mL of saline. Basic resuscitation skills for a depressed new
born include (1) controlling the thermal environment with proper use of a radi
ant warmer and rapid, thorough drying; (2) positioning, suctioning, and gentle 
tactile stimulation; (3) catheter suctioning of meconium from the airway on the 
perineum followed by gentle bulb syringe suctioning after delivery and adding 
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prompt tracheal suctioning of any meconium through an endotracheal tube if the 
newborn is not vigorous (e.g., if depressed respirations, tone or heart rate below 
100 beats per minute; repeat until clear unless the heart rate is low); (4) provid
ing immediate bag and mask ventilation for newborns with apnea, gasping, or 
poor respiratory effort; and (5) administration of naloxone or IV normal saline 
if indicated. Effective positioning and skillful assisted ventilation revive most 
distressed neonates. Short delays greatly prolong recovery time and increase the 
risk of complications. 

Advanced skills for patients without immediate consultation include (1) en
dotracheal tube placement with ventilation for patients not responding or requir
ing more prolonged bag and mask ventilation; (2) chest compressions at 120 per 
minute for a sustained heart rate of less than 60 beats per minute (cycles of three 
compressions followed by one breath); (3) central circulation access through the 
umbilical venous catheter because peripheral intravenous access is often unsuc
cessful; and (4) chest puncture at the fourth intercostal space in the anterior ax
illary line with a 21-gauge angiocatheter or butterfly for tension pneumothorax. l 

Stabilization for Transfer to the Nursery or 
Transport to Intensive Care 

Postresuscitation priorities include assessment for emergent anomalies, mainte
nance of basic needs, effective communication with and support of the family, 
and deciding on the level of care required. Pulse oximetry and a cardiorespira
tory monitor are used to monitor ongoing success. Oxygen saturations should be 
kept at 88% to 92% for preterm newborns and 92% to 94% for term newborns. 
Baseline tests for unstable newborns include a chest radiograph, complete blood 
count (CBC), glucose, and blood gases (arterial if possible, otherwise capillary). 
A sepsis workup and other laboratory tests may then be considered. Ventilatory 
support is needed for persistent respiratory distress, apnea, or deteriorating blood 
gases (especially PC02 >60 with acidosis). Feedings should then be avoided and 
a nasogastric tube placed. Intravenous fluids are started with 10% dextrose in 
water (DlOW) at 65 to 80 mL/kg/day for the first 24 hours. Timely transport of 
unstable or high-risk neonates for tertiary care enhances outcome (e.g., early sur
factant therapy for hyaline membrane disease). 

Giving Bad News to Parents After Delivery 

Family physicians will confront situations where they need to discuss bad news 
with parents regarding their newborn. These situations can range from a still
birth, to a neonatal death, to a multisystem serious anomaly, or to isolated prob
lems such as cleft palate. Studies have surveyed patients and family members to 
determine how they believe physicians should give bad news.2 These studies have 
covered a wide range of patient and family experiences including cancer, birth 
defects, traumatic injury and death, etc. Four common themes emerge from this 
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work indicating that patients want (1) a clear, direct statement of the news; (2) 
time to talk together in private; (3) openness to emotion; and (4) ongoing in
volvement in decision making.2 In addition, when physicians are discussing bad 
news with parents regarding a newborn, parents prefer that the physician talk to 
both parents together and early. Parents also prefer that the physician, when pos
sible, discuss the news with the baby present and being held by a parent or the 
physician.3,4 

Common Problems in the Nursery 

Low Birth Weight Newborns 

Every hospital should provide a standard graph that allows plotting of weight to 
gestational age (by dates and examination) to identify newborns who are pre
mature «37 weeks), small for gestational age (SGA) (weight <10th percentile), 
or both. Once classified, problems unique to each can be prevented or antici
pated. For example, prematurity is associated with hyaline membrane disease, 
apnea, jaundice, and intracranial hemorrhage. Asymmetric SGA newborns (small 
trunk relative to head size, caused by uteroplacental insufficiency) are at risk for 
asphyxia, meconium aspiration, hypoglycemia, hypothermia, and polycythemia. 
Symmetric SGA [small head and body, caused by genetic or TORCH (toxo
plasmosis, other agents, rubella, cytomegalovirus, herpes simplex) syndromes] 
adds risk for congenital malformations and poor subsequent catch-up growth. All 
may be at risk for sepsis. 

Those newborns cared for in a level I nursery are ready for discharge when 
they are (1) medically stable, (2) tolerating feedings well with consistent weight 
gain, (3) able to maintain stable body temperature in an open crib for 24 hours, 
and (4) free of apneic or bradycardic spells requiring intervention for a number 
of days (or home monitoring is established), and when their caregivers are 
educated and able to cope with the infant at home, and discharge planning is 
complete. 

Postterm Newborns 

After 42 weeks' gestation, some newborns are large and at risk for birth trauma 
and asphyxia. Others are postmature with absent lanugo and vernix, long nails, 
thin and scaly skin, abundant scalp hair, increased alertness, and low birth weight 
(SGA due to placental insufficiency with the risks described above). Early feed
ings are indicated. 

Neonatal Sepsis 

Sepsis is often accompanied by nonspecific signs and symptoms, making early de
tection difficult; 2/1000 neonates have bacterial sepsis. Risk increases with preterm 
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labor, premature rupture of membranes, or intrapartum fever. Group B strepto
coccus (GBS) and Escherichia coli are responsible for 70% of the bacterial infec
tions, and Listeria monocytogenes, enterococcus, staphylococcus, and other gram
negative bacteria (e.g., Haemophilus injluenzae) are responsible for most of the 
rest. Early manifestations include temperature instability, lethargy, and poor feed
ing. Only about 50% have a temperature higher than 37.8°C (100°F) axillary. 
Prompt evaluation and careful observation every few hours can clarify when a thor
ough workup is needed. Hepatosplenomegaly, jaundice, petechiae, seizures, stiff 
neck, and bulging fontanel occur late and denote a poor prognosis. 

Group B streptococcal infection is associated with 20% mortality and often 
presents at or just after birth with rapid deterioration, unexplained apnea, tachyp
nea, respiratory distress, or shock. Late-onset disease (mean 24 days) usually 
presents as meningitis. Intrapartum chemoprophylaxis based on the 1996 Cen
ters for Disease Control and Prevention (CDC)5 recommendation reduces mor
bidity and mortality of neonatal GBS infections. 

DIAGNOSIS 

Helpful studies include CBC, chest radiography, and cultures of blood, cere
brospinal fluid (CSF), and urine. Catheterization or suprapubic aspiration are prefer
able for culture. The CSF may contain up to 32 white blood cells (WBC)/mm3 dur
ing the first few days, so a Gram stain and protein and glucose levels in the CSF 
should be checked. Surface cultures are no longer recommended. 

TREATMENT 

Antibiotics should be initiated quickly with a combination of ampicillin (200 
mglkg/day IV or 1M divided tid for infants during the fIrst week of life, tid there
after) plus gentamicin (2.5 mglkg per dose bid for the fIrst week, tid thereafter). 
Dosages are reduced for low birth weight infants or if meningitis is excluded. 
Because viruses and noninfectious disorders can produce sepsis-like illness, an
tibiotics can be stopped at 48 hours with sterile cultures unless the suspicion for 
infection continues to be high. Treatment is then continued intravenously at least 
7 days while monitoring gentamicin levels. If the latter assay is not available, 
cefotaxime can be used instead of gentamicin. Methicillin (or vancomycin if re
sistance is possible) should replace ampicillin when starting antibiotics after 3 
days of life. Bacteremia is treated for 7 to 10 days or 5 to 7 days after a clinical 
response is noted. Meningitis requires at least 14 days of therapy depending on 
the response and causative organism.6 

Respiratory Distress 

Tachypnea, grunting, nasal flaring, retractions, cyanosis, apnea, or stridor should 
be evaluated with a chest radiograph, blood gases, glucose, and hematocrit. Early
onset causes include hyaline membrane disease (HMD), meconium aspiration, 
transient tachypnea of the newborn (TIN), or "wet lung," and less commonly in 
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utero acquired pneumonia or congenital defects compromising the respiratory 
tract. At several hours after birth sepsis, metabolic abnormalities, cardiac failure, 
and intraventricular hemorrhage become more likely. 

Hyaline membrane disease affects preterm newborns who manifest "stiff" 
lungs, hypercarbia, hypoxia, and a "ground-glass" (reticulonodular) radiograph 
with air bronchograms. Signs are usually present within minutes after birth and 
progressively worsen after. Rapid stabilization and early surfactant therapy im
proves outcome. Meconium aspiration usually occurs after 34 weeks, causing air
way obstruction and edema often within hours of birth. Radiography reveals hy
perinflation and possibly pneumothorax. After resuscitation, aggressive support 
with ventilation and oxygen should maintain the P02 above 80 mm Hg. Sepsis 
workup and antibiotic coverage are indicated for HMD and meconium aspiration 
because the risk of pneumonia is increased. 

Transient tachypnea of the newborn presents just after birth in term or preterm 
newborns and improves significantly within 24 hours. Tachypnea, little hypoxia 
or hypercarbia, and radiographic findings of perihilar streaking (not reticulon
odular) and fluid in the fissures are common. Oxygen requirements gradually de
crease after the first few hours. If the course is atypical or there is a risk of sep
sis, neonatal pneumonia and other causes must be considered. 

Apnea 

A respiratory pause of 20 seconds (shorter if cyanosis or bradycardia occurs) 
strongly suggests pathology in the term infant. Apnea of prematurity should not 
occur before 1 day or after 7 days of life. The evaluation begins with a history 
about the event including respiratory effort, color, tone, relation to feeding, and 
unusual movement. Vital signs (for thermal disorders), a careful cardiorespira
tory and neurologic examination, CBC, and calcium, magnesium, and electrolyte 
levels are assessed. Based on the suspicion, an electrocardiogram (ECG), 
echocardiogram, arterial blood gases, electroencephalogram (EEG), head com
puted tomography (CT) scan, or reflux studies may be needed. Management of 
the underlying problem and resolution of apnea associated with desaturations or 
bradycardia for several days allow discharge. Pnuemography does not predict the 
risk of sudden infant death syndrome. Evidence to support the use of home mon
itoring is lacking. It is not indicated in asymptomatic preterm patients. 

Cyanosis 

Blue hands and feet are sometimes normal or may be due to slowed circulation. 
Trunk and mucous membrane involvement (i.e., central cyanosis) after the first 
20 minutes of life requires rapid evaluation. If hypothermia, hypoglycemia, nar
cotic respiratory depression, hypotension, and choanal atresia are not found, 
causes may include pulmonary, cardiac, neurologic and metabolic disorders as 
well as polycythemia, sepsis, and acidosis. Intermittent cyanosis with alternating 
"spells" of apnea and periods of normal breathing suggests a neurologic disor-
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der. Involvement in the upper or lower part of the body or continuous cyanosis 
without respiratory signs strongly suggests a cardiac cause, especially if a P02 

of 100 mm Hg is not achieved when the infant is placed in 100% oxygen for 20 
minutes. Hypoxia should be reversed with oxygenation and assisted ventilation 
in preparation for rapid referral. 

Hypotension and Shock 

Mter quick assessment including repeated vital signs and obtaining essential lab
oratory tests (Le., CBC, coagUlation studies, glucose, electrolytes and pH, cal
cium, cultures, and if indicated the Kleihauer-Betke test), volume expansion with 
normal saline (10 mUkg over 30 minutes) should be undertaken promptly for 
suspected hypovolemia, sepsis, or neurogenic causes. Once stabilized, the his
tory and physical examination can direct further study. Any suggestion of sep
sis requires a workup and antibiotic coverage. If cardiogenic causes are likely, 
inotropic agents may be indicated and should be considered when volume ex
pansion is ineffective. 

Cardiac Murmurs 

Soft, benign murmurs are common during the first 24 hours of life, but early loud 
murmurs suggest valvular stenosis or regurgitation. Murmurs of cardiac shunts 
may be heard at 72 hours but more often at 2 to 3 weeks. Loud murmurs, ab
normal heart sounds, or findings suggesting cardiac disease (Le., cyanosis, poor 
color or feeding, tachycardia, bradycardia, abnormal blood pressure, respiratory 
distress, or hepatomegaly) necessitate a prompt ECG, chest radiograph, and, if 
pathology is suspected, cardiology consultation. All neonates require careful aus
cultation at the 2-week visit. 

Jaundice 

Jaundice is noted in at least 50% of Caucasian newborns, with 6% having total 
serum bilirubin (TSB) levels higher than 12.9 mg/dL. Higher levels are noted in 
Asian and American Indian newborns. Kernicterus leading to death or severe 
neurologic handicap is preventable if bilirubin levels do not exceed 25 to 30 
mg/dL (lower in sick premature neonates). Two important errors are likely 
sources of the rising incidence of kernicterus now seen even in healthy term new
borns. First, delayed recognition due to early discharge occurs if the newborn is 
not reassessed by day 3 of life. Second, delayed evaluation for and treatment of 
hemolysis makes it more likely that exchange transfusion will be needed. 

DIAGNOSIS 

Icterus, best detected by blanching blood from the skin, is first noted in the face 
and progresses to the feet as TSB levels rise. While recent studies suggest unre-
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liability of the clinical exam in estimating TSB, if icterus does not reach the um
bilicus in low-risk newborns, the TSB is unlikely to be more than 12 mgldL.7 
Transcutaneous bilirubinometry estimates TSB but is inaccurate with rapid pro
gression, after phototherapy, or with dark skin. TSB levels must be measured for 
severe or rapid-onset jaundice. Inaccuracy of ± 1 mg/dL should be considered 
when following TSB trends. 

Physiologic jaundice is common with a typical pattern of unconjugated hy
perbilirubinemia, reaching an average peak of 6 mg/dL by day 3 and resolu
tion within 1 week in term infants and within 2 weeks in preterm infants. A 
search for pathologic jaundice is needed with (1) icterus during the first 24 
hours (assess quickly for hemolysis), (2) TSB rising more than 5 mg/dL per 
day, (3) TSB exceeding 15 mg/dL in term infants and 10 mg/dL in preterm 
infants, (4) icterus lasting longer than 10 days in term infants and 21 days in 
preterm infants, and (5) a direct bilirubin level exceeding 1.5 mg/dL. Review 
the maternal, perinatal, and family history for risk factors, reexamine, deter
mine the infant's blood type and Rh, and perform a direct Coombs' test (on 
cord blood saved from the delivery, if possible). If these tests are normal, an 
exaggerated physiologic jaundice pattern is likely. If hemolysis is found with
out ABO incompatibility, hematocrit, blood smear, and red blood cell defect 
tests [e.g., glucose-6-phosphate dehydrogenase (G6PD)] may be indicated. A 
sepsis evaluation is unnecessary if the only clinical finding is unconjugated 
hyperbilirubinemia. The direct bilirubin level should be checked if jaundice 
persists or cholestasis is suspected (light stool, dark urine, jaundice with a 
green tinge). 

TREATMENT 

Despite the trend of high TSB levels before treatment, earlier treatment is needed 
for those at risk of kernicterus (i.e., hemolysis, asphyxia, and prematurity). Jaun
dice during the first 24 hours of life requires prompt evaluation and considera
tion for exchange transfusion if hemolysis is found. 

TSB ranges are recommended for starting phototherapy in healthy term new
borns as follows: TSB of 12 to 15 mg/dL at 24 to 48 hours, 15 to 18 mg/dL 
at 48 to 72 hours, and 17 to 20 mg/dL at more than 72 hours.8 Increasing or 
high TSB levels (Le., 20 mg/dL at 24 to 48 hours, 25 mg/dL at more than 48 
hours) require intensive (double or special lights) phototherapy. If very high 
TSB levels do not decline 1 to 2 mg/dL within 6 hours or higher levels are en
countered (Le., 25 mg/dL at 25 to 48 hours and 30 mg/dL at any time), ex
change transfusion should be added. Phototherapy precautions include in
creasing fluids by 15 mg/kg/day, patching eyes, and monitoring for temperature 
instability. A transient rash, green stools, lethargy, irritability, and abdominal 
distention may occur. Phototherapy can be stopped when the TSB falls by 5 
mg/dL or below 14 mg/dL.1 A rebound rise is uncommon. Home phototherapy 
(using a fiberoptic blanket) with uncomplicated jaundice and a reliable family 
allows breast-feeding and bonding to proceed with minimal interruption. If 
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jaundice persists or bronze discoloration is noted, fractionate the bilirubin (Le., 
direct) to search for cholestasis. 

Breast-feeding is associated with elevated bilirubin levels beginning on the 
third day. More frequent feeding (Le., 10 times in 24 hours without supplements 
unless milk production is low) reduces TSB levels. Breast-milk jaundice is a de
layed, sometimes alarming, common form of jaundice. It begins after the third 
day, peaks by the end of the second week, and gradually resolves over 1 to 4 
months. If the evaluation previously described reveals no pathologic cause, 
parental preference should strongly influence whether to breast-feed frequently 
(formula supplement if low output), begin phototherapy, or interrupt breast
feeding. Interruption of breast-feeding for 48 hours, while confmning the diag
nosis with an abrupt decline in TSB, increases the risk of breast-feeding failure 
significantly and is usually unnecessary. 

Hypoglycemia 

Newborn blood glucose levels should be higher than 40 mgldL. Hypoglycemia 
can occur without risk factors or symptoms. The most common symptoms are 
'1itteriness," hypothermia, poor feeding, apnea, apathy, abnormal cry, hypotonia, 
and seizures. A capillary glucose strip from a warmed heel allows screening of 
high-risk or symptomatic infants. Any value less than 45 mgldL must be con
firmed by venipuncture. Hypoglycemic injury is prevented by keeping newborns 
warm and initial monitoring every 30 minutes with early caloric support if high 
risk. Oral feeding can be attempted for levels more than 25 mgldL. If sympto
matic, a bolus of DlO W (2 mUkg) over 2 to 3 minutes is followed by an infu
sion of 8 mg/kg/min. The glucose strip is rechecked at 15 minutes and then hourly 
until three consecutive normal values occur. 

Metabolic Disorders 

Unexplained poor feeding, vomiting, lethargy, convulsion, or coma in a previ
ously healthy newborn suggests an inborn error of metabolism even during the 
first few hours of life. After excluding hypoglycemia and hypocalcemia, plasma 
ammonia, bicarbonate, and pH should be checked. Early consultation and treat
ment avoids severe metabolic and neurologic disturbances. 

Anemia 

A central venous hematocrit less than 45% in newborns delivered after 34 weeks 
is often caused by blood loss and less often by hemolysis or congenital anemias. 
Careful review of the history, physical examination, red blood cell (RBC) in
dices, and peripheral smear can guide further evaluation. Coombs' test, reticu
locyte count, and Kleihauer-Betke stain of maternal blood to look for fetorna
ternal transfusion may be needed. If the newborn is without compromise and has 
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a hematocrit over 20%, observation is indicated. Shock requires repeated 5 mL/kg 
infusions over 5 minutes of crossmatched or O-negative blood until symptoms 
are alleviated. Severe hemolysis may require exchange transfusion. 

Polycythemia 

A hematocrit of more than 65% venous or 70% capillary may cause plethora, 
subsequent jaundice, and hyperviscosity. If the infant is symptomatic (lethargy, 
apnea, irritability, seizures, feeding difficulties, respiratory distress, cyanosis, hy
poglycemia) and after confirming the hematocrit elevation, a partial exchange 
transfusion should be given to lower the hematocrit to 50%. 

Birth Injuries 

Head injuries include soft tissue swelling and bruising of the scalp resulting from 
vertex delivery (caput succedaneum), slow subperiosteal hemorrhage limited to 
the surface of one cranial bone that does not cross the midline or bruise (cephalo
hematoma), and skull fracture that requires treatment only if severely depressed. 
Clavicle fracture, the most common fracture, manifests as limited arm movement 
and crepitus over the injury. Immobilization of the affected arm and shoulder 
may be considered. This fracture often is undetected initially and may be found 
during the first outpatient visit. 

Erb's palsy (neuritis of C5-C6 roots due to delivery trauma) causes arm ad
duction and internal rotation, elbow extension and pronation, and wrist flexion 
("waiter's tip" posture). Five to nine percent have diaphragm paralysis. Early im
provement or hand grasp suggests a favorable prognosis. Recovery is complete 
within 3 to 6 months. If no shoulder, arm, or clavicle fractures exist, the infant's 
sleeve can be pinned in a functional position for 1 week followed by gentle pas
sive exercises. 

Human Immunodeficiency Virus Infection in 
Neonates and Infants 

Approximately 7000 women with HIV give birth annually in the United States. 
Without intervention, 1750 newly infected infants would be born every year. If 
currently recommended prevention practices are implemented, this number 
should decrease to somewhere between and 70 to 522 infants. Some have sug
gested that the best way to decrease this number even further is to prevent HIV 
transmission to fathers and mothers. The AIDS Clinical Trial Group (ACTG) 
protocol 076 demonstrated that if previously untreated HIV -positive pregnant 
women with CD4 counts >200/mm3 are treated with zidovudine [ZDV or azido
thymidine (AZT)] , the risk of vertical HIV transmission drops from 25.5% to 
8.3%. Multidrug regimens along with scheduled cesarean section and avoidance 
of breast-feeding has been suggested to decrease the rate of transmission to 1%. 
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However, research is still needed to assess the overall effect of multidrug regi
mens in pregnancy. Women should be offered counseling with an HIV expert 
because of the complex and varied treatment regimens, and considerations for 
their own health. Protocol 076 recommended that pregnant women should be 
started on oral ZDV (100 mg five times daily) as early as 14 weeks gestation. It 
is continued through delivery (loading dose of 2 mg/kg over 1 hour and then con
tinuous infusion of 1 mg/kglhour), and given to the newborn during the first 6 
weeks of life (2 mglkg every 6 hours, beginning 8 to 12 hours after birth).9 All 
pregnant women should be screened for HIV and those positive started on ZDV.l0 

In utero infection causes 30% to 50% of the cases of vertical transmission. 
These infants typically have a more virulent infection with laboratory evidence 
of infection at birth. 11 Most of the other cases of vertical transmission occur in
trapartum through exposure to infected cervical and vaginal secretions. The rate 
of such transmission is almost doubled when delivery follows rupture of mem
branes of more than 4 hours duration. A large meta-analysis of cohort studies 
found that scheduled cesarean section prior to labor decreased the incidence of 
transmission by 50%.12,13 All factors relating to the health of the mother, the in
fant, and the providers must be considered when making this decision. The use 
of the intrapartum and neonatal portions of protocol 076 significantly decreases 
transmission, even in those women who have not received antepartum ZDV or 
cesarean section. 14 Urging HIV positive mothers to use formula instead of breast 
milk can further decrease the chance of vertical transmission.15 

Newborns of HIV -positive mothers who did not receive either antepartum or 
intrapartum ZDV should be started on the neonatal arm of the ACTG protocol 
076 within 24 hours of birth. If a woman at high risk for acquiring mv deliv
ers with an unknown HIV status, the CDC recommends that both the mother and 
infant should be screened for HIV.lO Infants whose mothers received multidrug 
therapies should be monitored more closely in the antepartum period. 

INFANT DIAGNOSIS 

It is imperative that infants infected with HIV be quickly identified to ensure 
early use of antiretroviral therapies and to prevent opportunistic infections. In the 
majority of infected infants, physical examination at birth is normal, making early 
identification more difficult. Presenting symptoms are often subtle and include 
failure to thrive, lymphadenopathy and hepatosplenomegaly, chronic or recurrent 
diarrhea, interstitial pneumonia, and persistent oral thrush. The diagnosis depends 
on laboratory testing. Any infant exhibiting any of the above symptoms who is 
born to a mother at high risk for HIV, or who exhibits any other signs of im
munocompromise, should be tested. Certainly all infants born to mY-positive 
mothers should also be tested. The initial screen should be the DNA polymerase 
chain reaction (PCR) test. If this is negative, it should be repeated at 2 weeks, 1 
to 2 months, and 3 to 6 months. If at any point the PCR is positive, it should be 
confirmed by HIV culture as soon as possible. Treatment can be started while 
the culture is pending.15,16 
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TREATMENT OF INFANTS 

Due to the rapidly changing and complex nature of HIV treatment recommen
dations, management of the HIV -infected infant should be done by or in con
junction with a consultant. A detailed discussion of management will thus not be 
offered; however, a few general concepts should be kept in mind. Prevention of 
Pneumocystis carinii pneumonia (PCP) is one of the most important goals of 
HIV management. All infants between 6 weeks and 1 year of age either born to 
HIV -positive mothers or proved to be HIV infected should receive prophylaxis 
with 150 mg of trimethoprim and 750 mg of sulfamethoxazole/m2/day divided 
twice daily and given 3 days weekly. However, if later HIV infection can be rea
sonably excluded, PCP prophylaxis can be discontinued. Close attention should 
be paid to nutritional status. Development should be monitored closely so that 
physical or occupational therapy can be started in a timely manner if needed. 
Children should be monitored for signs and symptoms of neoplastic disease, as 
the effect of retroviral therapies on young children is yet unknown.IS,I? See Chap
ter 21 for additional information on management of the HIV-infected child. 

Approaches to Common Neonatal Anomalies 

Table 4.1 provides a brief overview of common anomalies encountered by those 
caring for newborns. 

Guidelines for Early Hospital Discharge of the Newborn 

Resurgence of kernicterus demonstrates the risk of early discharge in a changing 
health care environment. Careful assessment of medical risk and stability, com
pleted education of parents on proper care and warning signs, and secured early 
medical follow-up are essential components of care prior to discharge between 6 
and 24 hours. Examples of eligibility criteria are adequate prenatal care, uncom
plicated and low-risk pregnancy and delivery, 5-minute Apgar score over 6, weight 
over 2500 g, gestational age more than 37 weeks, normal vital signs, stable med
ical condition including jaundice, completed physician examination, normal glu
cose, at least two successful feedings, voiding of urine, appropriate parent-new
born interaction, proper car seat, plans for completion of metabolic screening by 7 
days of life, and ability of the parents to follow verbalized instructions. A home 
visit at 2 to 3 days of life by a physician or trained nurse improves infant assess
ment, early identification of problems, and ongoing educational efforts. 

Infant Care 

Well-Child Care and Normal Development 

Well-infant visits, with an emphasis on answering parents' questions and pro
viding anticipatory guidance, are critical during this period of rapid transitions. 
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They facilitate the accommodation of the family to its newest member while 
building a relationship of trust with the physician. Cultural and socioeconomic 
issues, familial expectations and stresses, and an assessment of the infant's 
physical environment should be addressed, preferably starting prenatally. To al
low early treatment of disabilities, each visit should include a systematic age
appropriate physical exam and assessment of fine and gross motor development, 
sensory function, language expression and comprehension, and social behavior. 
These visits also provide an opportunity to administer immunizations and obtain 
screening tests as discussed in Chapter 2. Performing this variety of tasks is 
simplified by the use of standardized forms. 

Nutrition, Feeding, and Associated Problems 

Future mothers typically decide by the second trimester of their pregnancy what 
nutrition, breast milk or formula, they will provide their newborns. Thus, when
ever possible, discussion about the advantages and disadvantages of these two 
forms of nutrition should occur early in pregnancy. 

BREAST MILK 

It is generally recognized that breast milk is the preferred form of sustenance for 
newborns and young infants due to its better digestibility and enhancement of 
infant immunity. Breast-feeding allows the infant to share the mother's immu
nity to the pathogens present in the community at any given time. It also results 
in significant reductions in the incidence of gastrointestinal infections and otitis 
media as well as perhaps other respiratory infections. Although two of the prin
cipal immunologic factors have their highest concentrations in the colostrum, the 
immunologic protection increases with the duration of breast-feeding and is great
est for serious and persistent infections. I8,I9 Considering costs of formula, visits 
to doctors offices, and hospital admissions, some suggest that it is much less ex
pensive to breast-feed,2o 

Infection and Chemicals, Breast milk, unfortunately, can transmit pathogens 
from the mother to the infant. Thus in developed countries the presence of ma
ternal HIV, septicemia, active tuberculosis, and typhoid fever is an absolute con
traindication to breast-feeding while the presence of hepatitis B and cy
tomegalovirus are relative contraindications. 

When seeking to explain any unexpected change in the behavior of a breast
fed infant, it is always important to examine the diet and drug history of the 
mother. Nicotine can cause infant irritability and reduces both the amount of milk 
produced and the letdown. Alcohol should be avoided for I to 2 hours prior to 
breast-feeding for each drink consumed. Marijuana is excreted for several hours 
after even occasional use and cocaine is excreted for 24 to 36 hours. I8 

Vitamin Supplementation. Vitamin D supplementation (400 IV) is needed in 
those mothers receiving little sunlight, and possibly those whose skin is darkly 
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pigmented. Because the fluoride content of breast milk is low, the totally breast
fed baby may be supplemented with 0.25 mg of fluoride daily starting after 6 
months of life. A full-term totally breast-fed infant should receive supplemental 
iron (2 mg/kg up to 15 mg/day) after 4 months of age and a preterm infant from 
birth. 18 

Supporting Breast-Feeding. Physician support is often critical to a mother's 
successfully breast-feeding. Prenatal visits provide an ideal opportunity for early 
encouragement. In addition to infant benefits, maternal health benefits should be 
discussed such as emotional impacts and reduced incidence of breast and ovar
ian cancer. Cultural and personal factors must be factored into decision making 
so that the patient is not pressured into a decision that may later result in failure 
and emotional disappointment. 

After delivery, reassure mothers that it is rare not to be able to provide ade
quate milk for their infants and that infants often require 3 to 4 days to nurse ef
fectively. Advise mothers that breast-fed infants often feed every 2 to 4 hours 
and that developing a feeding routine is often a compromise between the infant's 
spontaneous pattern and the mother's schedule. When problems arise the assis
tance of a lactation specialist can often be invaluable. 

FORMULA 

The vast majority of infants will thrive on cow's milk-based formula. Thus for 
those mothers who cannot breast-feed long-term, a good compromise may be to 
encourage breast-feeding for the initial few weeks after birth, and then to pri
marily use formula and breast-feed only a couple of times daily. In most cases 
such part-time breast-feeding can be accomplished as long as a nipple with a 
small hole is used so that the formula feeding more closely reproduces breast
feeding. 

Differences between the brands of formula are generally insignificant. True 
infant intolerance to cow's milk-based formulas is unusual, and soy protein for
mulas are of value only if lactase intolerance is strongly suspected, such as af
ter a prolonged episode of diarrhea. Even then a trial of cow's milk formula 
should be attempted again every 2 to 4 weeks since the intolerance is usually 
transient. 

Because formulas do not contain fluoride, suggest the use of powdered forms 
mixed with fluoridated water. Low-iron formulas offer no advantages over reg
ular iron fortification because constipation from iron is quite rare. 

ADVANCING INFANT DIET 

Infants should remain on either breast milk or formula until 12 months of age 
because the introduction of whole cow's milk before this age increases the risk 
of occult gastrointestinal bleeding and iron deficiency anemia. At 12 months of 
age, a child should generally be placed on whole or 2% milk to provide the ex-
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tra calories available from the milk fat, then gradually switched to skim milk by 
2 or 3 years of age in those eating well (30% of calories from fat). 

Introducing nonrnilk foods into the diet prior to age 4 to 6 months neither ben
efits the infant nor increases the likelihood of the infant sleeping through the 
night. On the other hand, as infants approach 12 months of age, introducing such 
foods can avoid making the diet too protein-dense, especially if there is a focus 
on whole cereals, green vegetables, legumes, and fruits. This accustoms children 
at a young age to nutritionally balanced high-fiber diets. 

Some generally accepted guidelines for introducing nonmilk foods are the fol
lowing: separate the introduction of new foods by at least 3 days to more easily 
determine the cause of any food intolerance; start with easily digested foods such 
as cereals, especially rice, and yellow vegetables; postpone such potential aller
gens as citric fruits, wheat, and eggs until 9 to 12 months of age; and minimize 
the risk of airway obstruction by avoiding spongy foods (e.g., hot dogs and 
grapes) and foods with kernels (e.g., com and nuts). Once a normal child is eat
ing a balanced diet there is no need for supplemental vitamins and iron. Fluo
ride, though, should be supplemented if the supply in the water system is less 
than 0.6 ppm. 

Obesity 

The significance of being overweight as an infant is unclear. Three quarters of 
such infants become normal-weight adults and most obese adults are not obese 
as infants. However, when there is a genetic predisposition to obesity, especially 
if associated with a strong family history of cardiovascular disease, hypercho
lesterolemia, and diabetes, it is reasonable to encourage primary prevention. This 
can include breast-feeding and delaying introduction of solids as well as avoid
ing overfeeding by not using the bottle as a pacifier and using a small spoon to 
feed solids. However, restriction of fat prior to the age of 2 years can result in a 
failure to consume adequate calories and other nutrients.21 

Colic 

The syndrome of colic is defined by paroxysms of irritability, fussing, or crying 
with the infant seeming to be in pain and difficult to console without apparent 
cause. Episodes typically last for a total of more than 3 hours a day but rarely 
occur daily. They most often occur in the afternoon or evening and between the 
ages of 2 weeks and 4 months. Because half of all infants can present with this 
picture, the other factor that seems to define these babies is that one or both par
ents have difficulty dealing with this facet of the infant's behavior. Parental be
havior, however, does not seem to be a cause of the colic, only a response. Be
fore infants are given the diagnosis of colic, they should have a thorough physical 
exam to identify an acute processes such as infection or intussusception, espe
cially if the onset is sudden. 
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TREATMENT OF COLIC 

A principal focus is on reassuring parents that the process is a common, self
limited one and providing them with some basic measures to try. These include 
providing motion as in a mechanical swing, rocker, or papoose, or exposure to 
a steady hum such as in a car or a vacuum cleaner; snug bundling; warmth such 
as a warm water bottle on the stomach; and burping well and frequently during 
and after feeding. Often the physician's most important roles are providing sup
port over time and legitimizing the parents' sense of frustration, and even anger, 
with the situation. The physician should also encourage parents to help each other 
with caring for the infant, and whenever possible to enlist the help of others so 
that they have an opportunity to take a break. When all else fails, parents may 
need permission to periodically shut the door and let the infant "cry it OUt."22 

Infants with more prolonged, severe bouts of crying, especially if intermittent 
throughout the day, may have at least a partial organic cause. If such a child 
seems to pass a lot of gas with relief, some physicians prescribe simethicone 
(Mylicon), although studies have not revealed benefit. Constipation should be 
treated as it would in other infants (Table 4.2). Frequent vomiting, especially if 
accompanied by poor feeding and failure to thrive, suggests gastroesophageal re
flux. If a trial of antacids is not effective, further workup is indicated. With signs 
of allergy (eczema, asthma) or a strong family history of allergies, milk allergy 
should be considered. Finally, although anticholinergic agents have been advo
cated in the past, their efficacy probably has more to do with their sedating ef
fect than any specific effect on the gastrointestinal muscles. Because they have 
a potential for severe side effects, their use is discouraged. 

Failure to Thrive 

Failure to thrive (FTT) is a failure to grow at an appropriate rate, with weight 
crossing two major channels on the recently updated National Center for Health 
Statistics (NCHS) growth curve or falling below the 5th percentile for age and 
sex after correcting for parents' stature, prematurity, growth retardation at birth, 
and race.23,24 Because of a high prevalence of FTT in urban and rural areas 
(5-10%) and significant morbidity (developmental delay, permanent cognitive 
deficits, behavioral disorders, short stature, chronic physical problems, and med
ical illness), it is advisable to begin following any child whose weight declines 
across one NCHS channel or if a parent suspects a growth problem.25 

DIAGNOSIS 

Although the consequences of malnutrition sometimes obscure the original 
causes, a thorough history and physical examination detect most organic, be
havioral, family, and environmental problems that contribute to FTT. This ini
tial assessment should include (1) prior records including growth charts and pre-



TABLE 4.2. Approaches to Common Problems of the Infant 

HEENT (head, ears, eyes, nose, and throat) 
Thrush (pearly white pseudomembranes on the oral mucosa). Causes: transmission from 

vaginal mucosa during delivery; contaminated fomites (nipples-both breast and bottle, 
toys, teething rings). Rx: clean fomites (boil bottle nipples, toys); oral nystatin, 
200,000--500,000 U q4-6h until clear X48 hours. 

Nasolacrimal duct obstruction (see Table 4.1). Symptoms usually delayed until days to 
weeks after birth. Rx: nasolacrimal massage tid and cleansing of eyelids with warm wa
ter; topical antibiotics (sulfacetamide or gentamicin drops) for secondary conjunctivitis. 

Strabismus (misalignment of eyes). Screen with corneal light reflex and cover test. Rx: 
ophthalmology referral for persistent deviation> several weeks or any deviation >4 
months of age. 

Hearing loss. Screening either mandatory after delivery or for those at risk: family history; 
congenital infection; craniofacial abnormalities; birth weight <1500 g; hyperbilirubine
mia requiring exchange transfusion; severe depression at birth; bacterial meningitis. 
Screening: otoacoustic emissions testing or auditory brainstem response. Treatment by 
6 months can greatly improve future language development. 

Teething (painful gums secondary to eruption of teeth with irritability, drooling). Fever 
and other systemic effects not caused by teething. Rx: chewing on soft cloth, teething 
ring, dry toast hastens eruption; topical and systemic analgesia. 

Skin problems 
Circumcision. Elective procedure performed only on healthy, stable newborns using 

preferably a penile block. Contraindicated if any genital abnormalities. Advantages: de
creased incidence of phimosis and urinary tract infection. Risks (small): hemorrhage; 
sepsis; amputation; urethral injury; removal of excessive foreskin with painful scarring. 
Risk of general anesthesia is added since it is often used after the neonatal period. 

Diaper dermatitis (erythematous, scaly eruptions that may advance to papulovesicular le
sions or erosions; may be patchy or confluent; genitocrural folds often spared). Due to 
reaction to overhydration of skin, friction, and/or prolonged contact with urine, feces, 
chemicals such as in diapers, and soaps. Rx: frequent changing of diapers; exposure to 
air; bland, protective topical ointment (petrolatum, zinc oxide) after each diaper 
change; advanced cases may require 1 % hydrocortisone ointment. 

Candida I superinfection (pronounced erythema with sharp margins, satellite lesions, in
volvement of genitocrural folds). Rx: topical antifungal; treat associated thrush. 

Milia (superficial 1-2 mm inclusion cysts). Common on face and gingiva. Requires no Rx. 
Miliaria (clear or erythematous papulovesicles in response to heat or overdressing; espe

cially in flexural areas). Resolves with cooling. 
Seborrheic dermatitis (most commonly greasy yellow scaling of scalp or dry white scaling 

of inguinal regions; may be more extensive). Rx: generally clears spontaneously; may 
require 1% hydrocortisone cream; mild anti seborrheic shampoos for scalp lesions; min
erai oil with gentle brushing after 10 minutes for thick scalp crusts. 

Atopic dermatitis (intensely pruritic, dry, scaly, erythematous patches). Acute lesions may 
weep. Typically involves face, neck hands, abdomen, and extensor surfaces of extremi
ties. Genetic propensity with frequent subsequent development of allergic rhinitis and 
asthma. Consider evaluation for food and other allergens. Rx: mainstay is avoidance of 
irritants (temperature and humidity extremes, foods, chemicals) and drying of the skin 
(frequent bathing, soaps) with frequent application of lubricants (apply to damp skin af
ter bathing); severe disease usually requires topical steroids; acute lesions may require 
1 :20 Burrow's solution and antihistamines (diphenhydramine, hydroxyzine). 

Heart murmur 
Innocent or functional (typically diminished with decreased cardiac output, i.e., standing). 
Newborn murmur. Onset within first few days of life that resolves by 2-3 weeks of age. 

Typically soft, short, vibratory, grade I-IINI early systolic murmur located at lower left 
sternal border that subsides with mild abdominal pressure. 

StiWs murmur. Most common murmur of early childhood. May start in infancy. Typically 
loudest midway between apex and left sternal border. Musical or vibratory, grade I-III 
early systolic murmur. 
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TABLE 4.2. Approaches to Common Problems of the Infant (Continued) 

Pulmonary outflow ejection murmur. May be heard throughout childhood. Typically soft, 
short, systolic ejection murmur, grade I-II and localized to upper left sternal border. 

Hemic murmur. Heard with increased cardiac output (fever, anemia, stress). Typically 
grade I-II high-pitched systolic ejection murmur heard best in aortic/pulmonic areas. 

Pathologic or organic murmurs. Any diastolic murmur. Consider when a systolic murmur 
has one or more of the following: grade III or louder, persistent through much of sys
tole, presence of a thrill, abnormality of second heart sound, or a gallop. Other omi
nous signs: congestive heart failure, cyanosis, tachycardia. Evaluation: chest x-ray 
(CXR), electrocardiogram (ECG), and if persistent or any distress then cardiology con
sult. 

Gastrointestinal 
Constipation (intestinal dysfunction in which the bowels are difficult or painful to evacu

ate). Associated failure to thrive, vomiting, moderate to tense abdominal distention, or 
blood without anal fissures requires ruling out organic disease (Hirschsprung's, celiac 
disease, hypothyroidism, structural defects, lead toxicity). Common causes are anal fis
sures, undernutrition, dehydration, excessive milk intake, and lack of bulk. Less com
mon with breast-feeding. Rarely caused by iron-fortified cereals. Rx: in early infancy in
crease amount of fluid or add sugars (Maltsupex); later add juices (prune, apple) and 
other fruits, cereals, and vegetables; may add further artificial fiber (Citrocel); severe 
disease may require brief use of milk of magnesia (1-2 tsp), docusate sodium, and 
glycerin suppositories and when persistent requires ruling out of organic disease. 

Gastroesophageal reflux. Vomiting noted in 95% by 6 weeks old, resolving in 60% by 
age 2. Associated growth delay in 60%, aspiration pneumonia in 30% of affected in
fants, esophagitis and hemoccult positive stool, chronic cough, wheezing. Consider 
cow's-milk allergy. Dx: mild cases confirmed by history and therapeutic trial. If more 
severe, esophageal pH probe and barium fluoroscopic esophagography. Endoscopy if 
esophagitis is suspected. Rx: position prone for neonates; elevate head of bed for older 
infants. Thickened feedings with cereal; acid suppression if esophagitis. If more severe, 
consider metoclopramide (side effects are common); surgery if medical therapy fails. 

Pyloric stenosis (nonbilious vomiting immediately after feeding becoming progressively 
more projectile). 4:1 male:female preponderance. Onset 1 week to 5 months after birth 
(typically 3 weeks). May be intermittent. Dx: palpation of pyloric mass (typically 2 cm 
in length, olive shaped) that may be easier to palpate after vomiting; ultrasound pre
ferred method to confirm difficult cases (90% sensitivity). Rx: surgery after rehydration. 

Anemia 
Improved nutrition has reduced incidence but infants remain at significant risk. Additional 

risk factors: low socioeconomic status, consumption of cow's milk prior to age 6 
months, use of formula not iron fortified, low birth weight, prematurity. Effects: fatigue, 
apathy, impairment of growth, and decreased resistance to infection. Causes: iron defi
ciency most common (usually sufficient birth stores to prevent occurrence prior to age 
4 months), sickle cell disease, thalassemia, lead toxicity. Screening: hemoglobin (Hgb) 
or hematocrit (Hct) between ages 6 and 9 months (some recommend only for infants 
with risk factors). Rx: if microcytic give trial of iron (elemental iron, Feosol, 3-6 
mg/kg/day); if not microcytic or unresponsive to iron consider other causes (family his
tory, environment). 

Sleep disturbances (when the infant's sleeping pattern disrupts the parent's sleep). 
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Seventy percent of infants can sleep through the night by age 3 months. Most 6-month
olds no longer require nighttime feeding. Screening: a sudden change in sleeping pat
tern should prompt a search for new stresses, physical (infection, esophageal reflux, 
etc.) or emotional (new surroundings or household members, etc.). Rx: establish realis
tic parental expectations (consider the natural sleeping patterns of the infant); allow the 
infant awakening at night to learn how to fall asleep by himself (keep bedtime rituals 
simple and put the infant in his bed awake; do not respond to infant's first cry; keep 
interactions during the night short and simple; provide a security object for older in
fants); slowly change undesirable sleeping patterns (move bedtime hour up and awaken 
infant earlier in the morning; decrease daytime napping). 
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natal history (prematurity, growth retardation); (2) nutrition (diet, behavior); (3) 
development (cognitive, motor, behavioral, emotional); (4) social context 
(parental knowledge, family dysfunction, drug abuse, social support, isolation); 
and (5) environment (poverty, shelter, toxic exposures to lead or pesticides). Di
agnostic studies can follow in a stepwise manner, with step 2 studies chosen 
based on history, physical exam, and severity.26 

Step 1: CBC, fasting chemistry panel, electrolytes, urinalysis, lead level 
Step 2: thyroid, stool (culture, ova and parasites, fat), sweat chloride, tuberculo

sis, mv, skeletal survey, renal studies 

TREATMENT 

Hospitalization is indicated when there is (1) severe malnutrition; (2) suspected 
abuse or neglect; (3) a need to observe parent-child interaction or a documented 
problem with interaction; (4) family dysfunction (e.g., barriers to follow-up, dis
organization, depression, chemical dependence, violence); (5) need for further 
diagnostic workup; or (6) failure of outpatient treatment. Outpatient treatment 
may be appropriate when FI'T is moderate (infant's weight is more than 60% 
the average weight for age and more than 85% average for height). Weekly fol
low-up may be lengthened after sustained weight gain. Collaborative, interdisci
plinary treatment involves the parents, physician, social worker, nutritionist, and 
psychologist. It implements one or more of the following strategies: (1) treating 
organic factors fIrst; (2) implementing a written nutritional plan for meals and 
snacks with caloric intake 1.5 to 2.0 times normal; (3) beginning a vitamin sup
plement; (4) supporting parents with mealtime observation and coaching; (5) 
treating specifIc family problems that interfere with the family's ability to care 
for the infant (misunderstanding, depression, drug abuse); (5) enlisting social sup
port (family, friends, church); (6) mobilizing community and economic resources 
for the family; (7) establishing continuity of care and access to the treatment 
team; and (8) promoting parental competence. 

Fever 

In children under 3 years of age, if a source for the fever cannot be found, or 
if otitis media is found, 3% to 11 % have occult bacteremia. The risk is even 
higher in infants under the age of 3 months who have an 8.6 % risk of hav
ing a serious bacterial infection.27.28 Timely evaluation prevents treatment de
lays. Clinicians must counsel parents carefully and avoid unnecessary testing 
because the sepsis evaluation creates marked parental anxiety (e.g., 30% be
lieving their infant is dying). In an attempt to provide a framework for eval
uation of these children, a set of guidelines was published in Pediatrics in 
1993 that presents a reasonable outline of how to approach this vexing prob
lemP The basic elements of the guidelines, with some variations proposed 
by others are as follows28- 30: 
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TOXiC-ApPEARING INFANTS 

Children with signs of sepsis (e.g., lethargy, poor perfusion, hypoventilation, hy
perventilation, cyanosis) should be hospitalized for a full septic workup with 
blood urine and spinal fluid cultures. If no source is initially found, a chest 
x-ray is indicated for infants with high fever and leukocytosis. They should then 
be placed on antibiotics pending culture results. In those younger than I to 2 
months of age, antibiotic choices should follow the recommendations made ear
lier in this chapter for neonates. Older children are most frequently treated with 
either cefotaxime, 50 mg/kg, IV, q8h, or ceftriaxone, 100 mg/kg, IV, q24h. 

Low-RISK INFANTS 

The clinical criteria defining this group are the following: previously healthy, 
nontoxic appearance, no focal bacterial infection (except otitis media), and abil
ity to be closely monitored by caregivers. Laboratory criteria are WBC count of 
5,000 to 15,0001mm3 «1500 bands/mm3); normal urinalysis [<5 WBCslhigh 
power field (hpf)]; and when diarrhea present, <5 WBCslhpf in stool. Most would 
recommend obtaining the urine sample by catheterization. 

YOUNGER THAN 28 DAYS OLD 

The guidelines recommend admitting all such infants with rectal temperatures 
>38°C (100.4°F) for the septic workup described earlier in this chapter for 
neonates, without or without antibiotic coverage, pending culture results. Recent 
research confirms serious bacterial infection can be missed in nontoxic, febrile 
infants who meet the above low-risk laboratory criteria.30 However, some still 
would recommend performing all or part of the same workup as an outpatient 
because the probability of a serious bacterial infection is only 0.2% among in
fants meeting the criteria defining low risk.28 Automatic admission of all febrile 
infants has significant cost implications, and risk of iatrogenic complications.3l 

If treated as an outpatient, all infants must be reevaluated within 24 hours. If 
blood cultures were performed and were positive, these infants should be ad
mitted for sepsis evaluation and parenteral antibiotics. If a urine culture was ob
tained and was positive, and there is a persistent fever, the infant should be ad
mitted for septic evaluation and parenteral antibiotics; however, outpatient 
treatment with oral antibiotics can be used if the patient is afebrile and well. 

INFANTS 28 TO 90 DAYS OLD (RECTAL TEMPERATURES >38°C) 

These infants can be managed as outpatients. Some recommend culturing both 
urine and blood, others only one of these, and some add a lumbar puncture and 
analysis. If there is any suspicion of bacteremia, most would recommend getting 
at least a blood culture and giving a dose of parenteral antibiotics, most often 1M 
ceftriaxone, 50 mg/kg (maximum of 1 g). These infants should be reevaluated 
within 24 hours, and positive cultures should be treated as for outpatients <28 
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days old; however, blood cultures positive for Streptococcus pneumoniae, 
known to be sensitive to penicillin, can be treated with oral penicillin or amox
icillin. Otherwise treatment should be based on clinical appearance at the time 
of reevaluation. 

INFANTS 3 TO 36 MONTHS OLD 

There is no need to screen for occult bacteremia in infants with temperatures 
<39°C (102.ZOF). However, those infants with persistent fever for more than 2 
to 3 days, worsening clinical appearance, or temperatures ;:::39°C without an ap
parent source of the fever, other than otitis media, constitute a higher risk group. 
They should be evaluated with a WBC count. If the count is ;:::15,OOO/mm3, a 
blood culture is indicated, as well as injection of a parenteral antibiotic (most 
commonly 1M ceftriaxone, 50 mglkg up to a maximum of 1 g), while the cul
ture is pending. In addition, a urine sample by catheter should be cultured from 
all boys <6 months of age or girls <2 years of age who are treated with antibi
otics. This higher risk group should be reevaluated and treated as described above 
for outpatient infants 28 to 90 days old. 

Sudden Infant Death Syndrome 

Sudden infant death syndrome (SIDS) is the leading cause of death in infants 
past the neonatal period, peaking at age 2 months. Characterized by being un
expected and without apparent cause, despite thorough postmortem examination, 
it represents a collection of etiologies all involving an abnormality of cardiores
piratory regulation. This divergence of etiologies has so far frustrated attempts 
to develop reliable screening and prevention methods. Many have recommended 
using electronic home monitoring of apnea and bradycardia for those infants 
judged to be at high risk, including siblings of SIDS casualties, infants who had 
apparent life-threatening episodes, and those with the other risk factors cited be
low. However, such monitors have generally had little effect on reducing the in
cidence of SIDS in part because of frequent poor parent compliance with their 
use. When employed, they can be discontinued if there are no episodes of true 
apnea for 16 consecutive weeks. The use of event recorders with the monitors 
has made identifying apneic episodes more objective and seems to allow shorter 
periods of monitoring. 

At this time the greatest impact on reducing the incidence of SIDS involves 
targeting those risk factors known to be associated with a two- to threefold in
crease in the risk of SIDS. These include maternal smoking or drug use, poor 
prenatal care, complications of delivery and prematurity, shared sleep surface, 
soft sleeping surface, bedding that can cover the face, and prone (stomach) sleep
ing position. Infants who have no medical contraindications should be placed for 
sleep in the supine (back) or side position. There are no controlled studies demon
strating efficacy, but retrospective studies have showed a strong correlation be
tween sleeping position and SIDS.32-34 
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Other Common Problems of the Infant 

Table 4.2 provides short summaries of other frequent problems of infancy and 
their management. 

Family and Community Issues 

Child Care 

More than 50% of infants under 1 year of age have parents who work outside 
the home. The physician can encourage parents to use paid and unpaid leave to 
maximize time with their child during the first year of life and to select child 
care carefully. A quality child-care setting supports normal infant development, 
but many settings fail to protect health and safety or provide adequate develop
mental stimulation. Children in day care are 2 to 18 times more likely to con
tract certain infectious disease including enteric pathogens, respiratory pathogens, 
and herpesvirus infections.26 Parents can find quality programs in both private 
homes and child care centers; nonprofit centers generally provide higher quality 
care than for-profit centers.35 Parents can compare several programs by making 
scheduled and unscheduled visits to observe the emotional atmosphere and san
itation. The optimal adulUchild ratio before 1 year of age is 1:3 and should not 
exceed 1:4. The day-care provider should have and carefully follow written poli
cies to minimize the spread of infectious disease. Staff should (1) be trained in 
child development; (2) be paid sufficiently to minimize turnover; (3) enjoy their 
interactions with children, respond positively to children's accomplishments, and 
attend quickly when a child is upset; and (4) wash their hands after diapering 
and before food preparation, use disposable tissue for wiping ruuny noses, and 
routinely wash changing tables. After enrollment, encourage parents to continue 
occasional unscheduled visits and to investigate sudden changes in their child's 
behavior such as withdrawal, anxiety, or agitation. 

Families and Infants: Risks and Resources 

Normal infant development is promoted by fostering a family's strengths and re
sources but is threatened by individual, family, and environmental risk factors. 
Infant risk factors include chronic illness, physical handicap, low birth weight, 
growth failure, and developmental delay. Family factors include physical or sex
ual abuse, family violence, neglect, parental depression, chemical dependence, 
and chronic illness. Environmental factors include poverty and environmental 
toxins such as lead. Table 4.3 outlines systematic approach for identifying some 
common resources and risks for early family development. When possible, 
screening for such risk factors should start prenatally. Early intervention pro
grams promote healthy development and prevent developmental delay even when 
infants and families face serious medical, psychosocial, and environmental ob
stacles. Effective early intervention has five elements: 
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TABLE 4.3. Assessing Resources and Risks for Early Family Development 

Concept 

Social support 

Housing 

Child care 

Transportation 

Finances 

Safety 

Personal health 

STD and HIV Risk 

Emotions 

Alcohol and drugs 

Tobacco 

Interview questions 

Do you have at least one friend or relative you can turn to for 
support and advice? 

Do you work, attend school, or participate in a religious commu-
nity? 

Do you have any concerns about housing? 

Do you have any concerns about child care? 

Do you have any concerns about transportation? 

Will you have any problems paying for food and clothing? Vita
mins and medications? Health care? 

During the past year, has anyone you know: 
Made you afraid for your safety? 
Pushed, kicked, slapped, hit, or otherwise hurt you? 
Forced sexual or physical contact? 
Tried to control your activities, your friends, or other parts of 

your life? 
Do you have any guns in your house? 
Do you have any concerns about safety or violence in your neigh

borhood? 
Do you use a seat belt when you ride in a car? 
Do you use an infant or car seat for each infant and toddler in 

your family? 
Do your children always use a seat belt? 

In general, how healthy do you consider yourself? (Excellent, 
good, fair, or poor) 

Have you ever had herpes, gonorrhea, chlamydia, trichomonas, 
genital warts, or a pelvic infection? 

Have you had two or more sexual partners in the past year? 

During the last 30 days, how much of the time have you felt 
downhearted and blue? (Very little, sometimes, often, most of 
the time) 

Have your parents had any problems with alcohol or drugs? 
Does your partner have any problems with alcohol or drugs? 
Have you had any problems in the past with alcohol or drugs? 
During the past 30 days, on how many days did you have at least 

one drink of alcohol? 
During the past 30 days, on how many days did you have five or 

more drinks of alcohol in a row, that is, within a couple of hours? 

Does anyone in your home smoke tobacco? 
Do you currently smoke or use tobacco? 

HIV = human immunodeficiency virus; STD = sexually transmitted disease. 

1. Crisis intervention. Take quick action to treat immediate threats to safety (e.g., 
family violence, physical or sexual abuse, severe neglect). 

2. Family-centered care. Collaborate with parents and avoid labeling a child or par
ent. Describe the challenge the family faces and the strengths and resources they 
have to assist them. Teach parents about the unique needs and abilities of their 
infant. Be optimistic and adapt your interventions to the family's culture. 
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3. Social support. Help families identify supportive family, friends, church, or 
mutual-help groups. 

4. Community resources. Help parents mobilize community resources to treat 
specific needs of the infant and family (e.g., specialized day care, parenting 
classes). 

5. Ecologic model of intervention. Assess the individual infant, family, and phys
ical environment and customize your intervention to use the family's specific 
strengths. Continue to coordinate the involvement of multiple professionals 
and ensure that the overall plan remains suitable for the family. Serve as an 
advocate and catalyst to ensure the treatment team addresses unanswered ques
tions. 

Chaotic families disrupted by family violence, sexual abuse, or chemical de
pendence may be difficult to work with, as these same problems tend to disrupt 
the doctor-patient relationship. It is important that family-centered care be re
spectful, culturally sensitive, and nonstigmatizing. The physician can take a lead
ership role by helping the team and family focus on the developmental potential 
of the infant and family. 

Partner Violence (Also See Chapter 6) 

One in five pregnant women experience partner violence (domestic violence) 
during their pregnancy, with higher rates among adolescent girls.36 Partner vio
lence has a well-documented negative impact on both maternal and infant health. 
Pregnant women who are being abused are more likely to delay seeking prena
tal care, and experience higher rates of depression, anxiety, suicide attempts, al
cohol or other drug abuse, and tobacco smoking. Abused women are more likely 
to experience pregnancy that is unwanted. Intentional injury, often the result of 
domestic violence, is one of the leading causes of death among pregnant women. 
Although the health impact of partner violence on infants needs additional study, 
current research shows that infants born to abused women are more likely to have 
low birth weight and experience premature birth. Family physicians can playa 
valuable role by implementing standard screening for partner violence among all 
pregnant patients. The most effective strategy involves screening at multiple times 
during the pregnancy, using written questions as well as patient interview, and 
using questions with demonstrated reliability and validity. 

Infants of Substance-Abusing Mothers 

Drug abuse during pregnancy significantly increases the risk for low birth weight, 
growth retardation, microcephaly, and other anomalies. Fetal alcohol syndrome 
includes the well-described triad of growth retardation before or after birth, nerv
ous system abnormalities, and midfacial hypoplasia. Cardiac and renal systems 
may also be affected. Infants are typically irritable, have difficulty feeding, and 
show disorganized sleep patterns. The full syndrome occurs with heavy drinking 
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throughout pregnancy but lower levels of exposure also affect development. The 
specific effects of prenatal exposure to cocaine and other drugs of abuse are less 
well described. Exposure to one substance is often confounded by abuse of other 
drugs and social and environmental factors (e.g., diet and prenatal care) that cor
relate with chemical dependence and are known to affect infant outcome.37 

Parents should be encouraged to seek treatment for chemical dependence at 
any point during pregnancy or after birth. When maternal drug abuse is suspected, 
infants should be evaluated and treated for acute withdrawal symptoms and then 
referred for developmental assessment and early intervention. 

Adolescent Parents 

Adolescent parents are often perceived as high risk, when in fact adolescent girls 
who have access to appropriate resources, including pre- and postnatal care, give 
birth to healthy infants and raise children who are well adjusted. True risk fac
tors are poverty, lack of access to health care, family violence, and substance 
abuse. Adolescents who grow up in a family with violence, sexual abuse, or 
chemical dependence initiate sexual intercourse at an earlier age than the gen
eral popUlation and experience a higher rate of pregnancy. 

When working with adolescent parents, (1) expect a positive outcome while 
offering respect and dignity; (2) encourage family support, if appropriate, in
cluding support of the father and his family; (3) encourage use of community re
sources (child care, parenting classes, education, early intervention programs); 
(4) initiate family planning early during the pregnancy; and (5) encourage con
tinued education and delay of the birth of another child (delay by as little as 6 
months and completion of high school improves long-term social and economic 
outcome). 

Public Policy 

Federal law PL99-457 encourages states to develop programs that identify and 
provide services to children at risk from birth to age 3 years. By statute these 
early intervention programs are to be individualized, family-centered, and in
volve the primary care physician. Implementation varies from state to state, mak
ing it important for physicians to familiarize themselves with local programs and 
resources. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Allison Harris is a I-year-old female child, here today with her mother. 

PRESENTING PROBLEM 

"For checkup and shots." 

PRESENT ILLNESS 

Over the first year of life, you have treated Allison for three episodes of 
otitis media. She has otherwise been well. She knows three words, walks 
alone, eats some table food, and drinks almost 2 quarts of milk. daily. 

PAST MEDICAL HISTORY 

No serious illnesses or hospitalization during her first year of life. 

SOCIAL HISTORY 

She is the second child of her father who is a truck driver and her mother 
who works as a secretary in a business office. 

FAMILY HISTORY 

Her parents are living and well. Her grandfather has diabetes and coronary 
artery disease with angina, and her uncle is HIV -positive. 

• What other information regarding Allison's health status would you like 
to know? Why? 

• What are the possible implications of both parents working, and how 
might you address this issue? 

• What more would you like to know about Allison's ear infections and 
her ability to hear? 

• What is the possible significance of her milk. consumption, and what else 
would you ask about her current diet? 
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Objective 

VITAL SIGNS 

Height 28 in; weight 321b; pulse, 82; respirations, 22; temperature, 37.2°C. 

EXAMINATION 

The l-year-old child is alert and cheerful and makes good eye contact. Her 
left tympanic membrane is slightly dull but moves freely. Her eyes, throat, 
and neck are normal. The chest, heart, abdomen, and genitalia are unre
markable. Her musculoskeletal examination, including gait, is normal for 
her age. 

• What other information derived from the physical examination might be 
important, and why? 

• Are the patient's weight and height appropriate for her age, and how is 
this calculation made? 

• How might you further evaluate Allison's ability to hear? 
• What-if any-laboratory tests would you perform today? 

Assessment 

• How would you describe Allison's health status to her parents? 
• What is the developmental status of this patient? 
• What are your concerns regarding Allison's diet, and how would you 

further assess the potential problem? 
• Would you do anything special in view of the family history of diabetes 

mellitus and coronary artery disease? Explain. 

Plan 

• Describe your recommendation regarding vitamins, medication, and fol
low-up on her ear infections. 

• What immunizations would generally be appropriate at this visit? 
• What diet recommendations would be appropriate? How might a prob

lem have developed? 
• Describe your recommendations for follow-up care of Allison. 
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Common Problems 
of the Elderly 
JAMES P. RICHARDSON AND AUBREY L. KNIGHT 

Older patients are a challenging but satisfying part of most family physicians' 
practices. Optimal care of geriatric patients occurs when the precepts of conti
nuity of care, the team approach to the management of illness, the importance of 
the family, and the biopsychosocial model are followed. Because of the preva
lence of chronic disease in the elderly, cure may be elusive, but appropriate care 
always improves the quality of the older adult's life. Some common problems of 
the elderly are reviewed in this chapter. More complete discussions may be found 
in textbooks of geriatric medicine. 1,2 

Urinary Incontinence 

Vrinary incontinence (VI) is defined as an involuntary loss of urine sufficient 
to be a problem. VI is a common clinical entity, affecting 15% to 30% of 
community-dwelling older adults. The prevalence is twice as high in women as 
in men. Institutionalized, hospitalized, and homebound elders have higher preva
lence rates. It translates into a huge cost burden in both economic and human 
terms. VI is more common in the elderly population, but there are other identi
fiable risk factors, including pregnancy, urinary tract infection, medications, 
dementia, immobility, diabetes mellitus, estrogen deficiency, pelvic muscle weak
ness, and smoking. 

Types of Urinary Incontinence 

Most cases of VI can be divided into one of five causes: (1) involuntary loss of 
urine with a strong urinary urgency (urge incontinence); (2) urethral sphincter 
pressure insufficient to hold urine (stress incontinence); (3) too high urethral re
sistance or insufficient bladder contractions (overflow incontinence); (4) chronic 
impairment of physical or cognitive function (functional incontinence); and (5) a 
combination of features of more than one type (mixed incontinence) (Table 5.1). 

Vrge incontinence, also referred to as detrusor instability, occurs when the in
voluntary bladder contractions overcome the normal resistance of the urethra. 

110 
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TABLE 5.1. Treatment of Urinary Incontinence 

Type 

Urge (detrusor instability) 

Stress (sphincter 
insufficiency) 

Overflow (outlet 
obstruction or 
hypoactive bladder) 

Functional 

Signs and symptoms 

Inability to get to toilet 
Large volume loss 
Normal postvoid residual 

(PVR) 

Urine loss with increased 
intraabdominal pressure 

Small volume loss 
Normal PVR 

Constant urine loss 
Abdominal pain/distention 
High PVR 

Inability or unwillingness 
to be continent 

large or small volume loss 
Normal PVR 

Treatment 

Treat underlying condition 
Prompted voiding 
Bladder training 

Anticholinergic agents 

Pelvic muscle exercises 
Estrogen 
a-Adrenergic agents 
Surgical correction 

Treat underlying condition 
a-Adrenergic blockers 
Intermittent catheterization 
Surgical correction 

Treat underlying condition 
Remove hindrances 

This type of incontinence is likely the most common cause of problematic in
continence, affecting up to 70% of persons with incontinence. The three basic 
mechanisms of action for this type of incontinence are loss of brain inhibition, 
as might occur with a stroke or in parkinsonism; involuntary detrusor contrac
tions, as might occur with a urinary tract infection; and loss of the normal void
ing reflexes. It is characterized by a strong desire to void followed by a loss of 
urine, often on the way to the bathroom. 

Stress incontinence, also referred to as sphincter insufficiency, is most fre
quently encountered in postmenopausal women and is the result of reduced in
traurethral pressure. The loss of urine occurs when there is an associated increase 
in intraabdominal pressure, such as during coughing, sneezing, or laughing. 

Overflow incontinence is the result of the bladder not emptying properly. It 
can be secondary to an atonic or hypotonic detrusor or an obstruction of the blad
der outlet from an enlarged prostate, urethral stricture, or stone. Detrusor hy
poactivity can result from diabetes mellitus, lower spinal cord injury, or drugs. 
Overflow incontinence is characterized by a variety of symptoms that may be 
confused with symptoms more frequently associated with urge or stress inconti
nence. The urinary stream is often weak, and there is the sensation of incomplete 
emptying of the bladder. 

Functional incontinence occurs in persons who, despite normal urinary tract 
functioning, are incontinent. It results from physical, psychiatric, or cognitive 
dysfunction or environmental limitations. This type of incontinence is frequently 
seen in the hospital setting when restraints or bed rails are utilized. 

Mixed incontinence is common in older persons and usually is associated with 
features of stress and urge incontinence. 
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Evaluation 

The evaluation of UI has as its goal confirmation of the diagnosis, identification 
of any reversible causes, and identification of factors that require further diag
nostic or therapeutic interventions. History focuses on the neurologic and uro
logic systems. Additionally, complete review of the medications, both prescribed 
and over the counter, is necessary. This phase should be accompanied by de
tailed exploration of the UI symptoms, including duration, frequency, timing, 
precipitants, and amount of urine lost. Associated symptoms such as nocturia, 
dysuria, hesitancy, urgency, hematuria, straining, and frequency should be noted. 
Finally, it is important to inquire about such conditions as diabetes mellitus, neu
rologic diseases, or urologic problems. At the conclusion of the initial visit, if 
the patient cannot characterize the incontinence, a bladder record should be kept 
for several days.3 

The physical examination focuses on abdominal, neurologic, and genitouri
nary tract examinations. Specifically, during the abdominal examination the blad
der is palpated. The physician assesses both cognitive function and nerve roots 
S2-3 during the neurologic examination. In men, the physician examines the gen
italia to detect abnormalities of the foreskin, glans penis, and perineal skin and 
does a rectal examination, testing for perineal sensation, sphincter tone, fecal 
impaction, and prostatic enlargement. In women, a pelvic examination is done 
to assess perineal skin condition, pelvic prolapse, pelvic mass, and muscle tone. 
Finally, one can perform the cough stress test to observe urine loss with a full 
bladder. 

Additional tests performed to evaluate all patients with UI include urinalysis 
and assessment of postvoid residual (PVR). A PVR of more than 100 mL is 
strongly suggestive of incomplete emptying of the bladder. The patient should 
be observed for leakage of urine while straining with a full bladder. Urine flow 
can be calculated simply by dividing the amount voided by the time it takes to 
void. A rate slower than 10 to 15 mL/sec is considered abnormal. Selected pa
tients have a urine culture or blood testing that might include blood urea nitro
gen (BUN), creatinine, glucose, calcium, electrolytes, and urine cytology. Fur
ther testing, including intravenous pyelography, ultrasonography, and computed 
tomography (CT), or referral to a specialist should be pursued when indicated 
by the history, physical examination, and simple testing. 

Management 

The first step in management is to identify and treat any reversible factors, re
membering that there may be more than one cause. Seemingly small improve
ments may make a big difference to patients, and in many patients cure is pos
sible. The type of UI dictates further treatment. Management can be behavioral, 
surgical, or pharmacologic. Many of the medications used to treat UI can, if used 
in the wrong circumstance, worsen the symptoms. Dosages listed below are av
erage; both starting and maintenance doses must be individualized. 
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Nonpharmacologic Therapy 

Clinical guidelines from the Agency for Health Care Policy and Research 
(AHCPR)3 recommend behavioral therapy in the form of bladder training, 
prompted voiding, or pelvic muscle exercises for most forms of UI. Bladder train
ing is most effective in the setting of urge incontinence but also may be helpful 
for other forms of VI. It involves behavioral education through the use of urge 
inhibition and scheduled voiding; it requires a cognitively intact individual. 
Prompted voiding, the nonpharmacologic treatment of choice in the cognitively 
impaired incontinent individual, involves scheduled voiding and requires prompt
ing by the caregiver. Pelvic muscle exercises (Kegel's exercises), a regimen of 
planned, active exercises of the pelvic muscles to increase periurethral muscle 
strength, are particularly helpful in women with stress incontinence. 

Other nonpharmacologic means of managing stress VI include biofeedback 
with or without electrical stimulation, collagen injection into the periurethral area, 
and vaginal pessaries. Nonpharmacologic treatments for overflow incontinence 
include intermittent catheterization, indwelling urethral or suprapubic catheters, 
external collection systems, and protective undergarments. Chronic indwelling 
catheters should not be viewed as a viable treatment option except when all else 
has failed or when there is accompanying local skin breakdown. 

Pharmacologic Agents 

Postmenopausal women with stress incontinence should use topical or oral es
trogen in postmenopausal doses unless contraindicated. For those with an intact 
uterus, a progestin is added. a-Adrenergic agents such as pseudoephedrine (Suda
fed, 15-30 mg PO tid) are also helpful in the setting of stress incontinence. 

Anticholinergic agents such as oxybutinin (Ditropan, 2.5-5.0 mg PO tid or 
qid), tolterodine (Detrol, 1.0-2.0 mg PO bid), propantheline (Pro-Banthine, 
7.5-30.0 mg PO tid), dicyclomide (Bentyl, 10-20 mg PO tid), and imipramine 
(Tofranil) or desipramine (Norpramin) (both at 25-100 mg PO a day) are often 
effective for urge incontinence. Anticholinergic medications should be used with 
caution, especially in the elderly, because of their side effects (confusion, con
stipation, and dizziness-see below). 

In patients with overflow incontinence, bethanechol (Vrecholine, 10-50 mg 
PO tid) can help facilitate bladder emptying. Men with prostatic hypertrophy and 
overflow incontinence can likely benefit from the a-adrenergic blockers prazosin 
(Minipress), terazosin (Hytrin), or doxazosin (Cardura) (all titrated up to 1-5 mg 
PO per day), or tamsulosin (Flomax), at either 0.4 or 0.8 mg PO per day. 

Surgical Treatment 

Surgical therapy is indicated in certain circumstances. Stress incontinence with 
urethrocele has an 80% to 95% I-year success rate with suspension of the blad-
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der neck.3 Obstructive overflow incontinence with prostatic enlargement is of
ten best treated with prostate surgery. Patients with urge incontinence and de
trusor instability refractory to medical therapy often benefit from augmentation 
cystoplasty. 

Falls 

Falls are common, alarming, and worrisome to patients, their families, and their 
physicians. Most falls by the elderly do not result in serious consequences, but 
some cause hip fractures, other injuries, and rarely death. Unintentional injury is 
the sixth leading cause of death among the elderly, and most of these deaths are 
the result of falls.4 Frequent falls may lead to consideration of a change in liv
ing arrangements or a severe limitation in socialization. Studies have clarified 
both the evaluation and management of patients who fall. 5- 10 

The cause of a fall that results from loss of consciousness, a stroke or seizure, 
or an accidental or intentional blow to the body usually is easily discerned and 
managed. In most cases, however, the cause of a fall is not readily apparent. Falls 
may be classified as extrinsic (caused by slips or trips), intrinsic (caused by poor 
gait or balance, impaired sensation or proprioception, or cognitive impairment), 
nonbipedal (e.g., a fall out of bed), or nonclassifiable. Risk factors for falls from 
prospective studies include older age, white race, cognitive impairment, med
ication use, chronic diseases such as arthritis and Parkinson disease, foot prob
lems, dizziness, and impaired muscle strength, gait, and balance.s Acute illnesses 
such as pneumonia, sepsis, and myocardial infarction also may present with 
a fall. 

Most falls occur in the patient's home, and the home environment is usually 
a factor in these falls. Many falls occur on stairs, with injuries more likely to oc
cur while descending rather than climbing stairs. Other hazards are electrical 
cords, uneven surfaces such as throw rugs or carpeting, or objects left on the 
floor. Poor lighting may contribute to these hazards. 

Medication use is a potentially easily modifiable risk factor for falls. Long
acting benzodiazepines, barbiturates, antidepressants [including selective sero
tonin reuptake inhibitors (SSRIs)], and neuroleptics are associated with an in
creased risk of falls. Diuretics and other antihypertensive medicines also may 
increase the risk of falls by producing postural hypotension (see below). 

Numerous trials have been completed that examine methods of fall reduction 
and injuries due to falls. Low-level exercise appears to reduce the frequency of 
falls but may not reduce the number of falls resulting in medical treatment6 or 
fractures.? The multi site FICSIT (Frailty and Injuries: Cooperative Studies of In
tervention Techniques) trial has demonstrated a modest decline in frequency 
of falls for the groups that underwent a variety of exercise interventions.8 One 
FICSIT site used a multidisciplinary program to identify and reduce risk factors 
for falls. The intervention group underwent environmental hazard assessment, re-
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view of medications, treatment of postural hypotension, and physical therapy to 
improve strength and treat any balance or gait impairments. The rate of falls dur
ing the following year was reduced by 31 %. In another FlCSIT study, this time 
of tai chi, a low-intensity exercise derived from Chinese martial arts, falls were 
cut by almost half.9 Known risk factors can be used to target the elderly for in
terventions, but because some elderly without risk factors experience falls as well, 
probably all elderly should be questioned periodically about falls. At this time, 
effective strategies for the practicing physician include (1) a home assessment to 
eliminate environmental hazards, such as throw rugs, unlit stairs, or poorly 
arranged furniture (by the physician during a housecall or a home care agency); 
(2) review of all medications, with elimination of problematic drugs when pos
sible; (3) office evaluation of gait and balance (by the physician with a screen
ing instrumentlO or by a physical therapist); (4) detection and treatment of pos
tural hypotension or other chronic diseases that may cause weakness with standing 
(e.g., congestive heart failure, chronic obstructive pulmonary disease); (5) de
tection and treatment of sensory losses, including poor vision and proprioception 
(e.g., vitamin B12 deficiency); and (6) physical, medical, or surgical therapy for 
arthritis or other musculoskeletal disorders, especially when the feet are involved. 

Postural Hypotension 

Postural or orthostatic hypotension is defined as a drop in systolic blood pres
sure of at least 20 mm Hg 1 minute after a patient changes from a supine to a 
standing position. Syncope or near-syncope may be presenting symptoms, but 
elderly persons with postural hypotension may complain of nonspecific symp
toms such as weakness, fatigue, or difficulty concentrating. 

The most common causes of postural hypotension in older people are decon
ditioning, usually due to a long hospitalization requiring prolonged bed rest and 
loss of compensating autonomic reflexes, and medications, especially diuretics, 
tricyclic antidepressants, neuroleptics, antihypertensives, and dopaminergic drugs 
[e.g., levodopa (Sinemet)]. Treatment is the same for these patients. Decondi
tioned patients should be encouraged to gradually increase their activity, under 
the supervision of a physical therapist if necessary. Salt intake can be liberalized 
for most patients without heart failure. Raising the head of the bed on blocks 4 
to 6 inches high also helps improve postural hypotension by stimulating auto
nomic reflexes and fluid retention. Offending drugs should be eliminated when
ever possible. Patients with hypertension can be switched from a diuretic to a 
calcium channel blocker, angiotensin-converting enzyme inhibitor, or a beta
blocker, as these classes of antihypertensives have a low incidence of postural 
hypotension when used alone. Until the postural hypotension improves, patients 
should be reminded to change positions slowly to give compensating mechanisms 
some time to work. Patients also can be instructed to tighten their calf muscles 
while standing, thereby decreasing the pooling of blood in the legs. 
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Patients with rarer causes of postural hypotension (e.g., Shy-Drager syndrome) 
may need to be evaluated and treated by a neurologist experienced in these condi
tions. In severe cases, salt tablets and fludrocortisone (Florinef) may be necessary. 

Polypharmacy 

Elderly patients consume a disproportionate number of drugs; consequently, they 
suffer a disproportionate number of adverse drug reactions. Inappropriate over
prescribing, or poly-pharmacy, has been defined as taking too many drugs, us
ing drugs for too long a time, or using drugs at too high a dose. The recent In
stitute of Medicine report has drawn attention to the number of adverse events 
that occur in hospitals, many of which are due to adverse drugs reactions. II Care
ful attention to appropriate prescribing can avoid many of these problems. 

Risk Factors 

Several risk factors for polypharmacy have been identified. Older adults with 
chronic medical problems often consult several physicians. Vague complaints 
may tempt physicians to prescribe, or patients or their families may pressure 
physicians to prescribe. Both hospitalization and nursing home placement usu
ally result in more medications being prescribed. Medication is often added to a 
patient's regimen to treat the side effects of another drug. Physiologic changes 
of aging, including decreased body water and increased proportion of fat, can 
change the volume of distribution of some drugs and other pharmocokinetic char
acteristics and make the older person more prone to adverse drug effects. 

Problematic Drug Classes 

Neuroleptics, long-acting benzodiazepines, and tricyclic antidepressants have 
been associated with hip fractures resulting from falls l2 (see above and Chapters 
22 and 23). Antihypertensive agents can also lead to falls. Benzodiazepines, es
pecially those with long half-lives, are associated with cognitive impairment. An
ticholinergic drugs, such as those given for urinary incontinence or irritable bowel 
syndrome, also may worsen cognition or may even lead to delirium (see below). 
Cardiovascular drugs and nonsteroidal antiinflammatory drugs (NSAIDs) have 
high rates of adverse effects. Drug-drug interactions are less frequent causes of 
adverse effects, but the potential for these problems increases as the number of 
drugs taken increases. 

Principles of Prescribing 

Simple changes in a patient's drug regimen can result in substantial improve
ments in a patient's condition. The following principles, modified from those 
first espoused by Vestal,B are helpful when prescribing for older adults. 
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1. Evaluate the need for drug therapy. Drug therapy is not always necessary or 
helpful. 

2. Make a diagnosis before prescribing. The potential for adverse reactions is re
duced when a specific drug is given for a specific, confirmed diagnosis. 

3. A careful drug history is essential. Patients do not always immediately recall 
drugs prescribed by other physicians. 

4. Know the pharmacology of the drugs you prescribe, especially with respect 
to the influence of the changes of aging. Patient reactions are more predictable 
when the prescriber uses few drugs in each drug class. 

S. Start with small doses and titrate slowly to the desired response. Establish rea
sonable goals, stopping titration when the goals are achieved or side effects 
develop. 

6. Keep the regimen simple to encourage compliance. Once- or twice-a-day dos
ing is ideal. Careful instruction should be given to both the patient and a rel
ative or friend, if possible. 

7. Review all medications regularly and discontinue those that are ineffective or 
no longer indicated. Ask the patient to throw all the drugs in their medicine 
cabinet into a paper bag and bring them to the office for review twice a year. 

8. Remember that drugs cause illness. A new symptom may not be the result of 
a chronic or new medical condition. Always eliminate drug causes first. 

Pai n Management 

Pain, acute or chronic, is one of the most common complaints of older individ
uals. Evaluating and treating pain syndromes in the elderly can be difficult. Many 
elderly patients are stoic. Cognitive impairment, especially in residents of nurs
ing homes, may cause physicians to question the reliability of complaints of pain. 
Painful syndromes such as acute myocardial infarction and intraabdominal emer
gencies often present atypically or even silently in the elderly population. As a 
result, elderly patients are at risk for both over- and undertreatment of pain syn
dromes. Other consequences of improperly treated pain include depression, mal
nutrition, polypharmacy, cognitive dysfunction, and immobility. Acute pain is 
defined by its distinct onset and duration of less than 6 weeks; chronic pain lasts 
longer. Guidelines to the management of pain have been published.14-16 

WHO Analgesic Ladder 

Drug therapy is the cornerstone of treatment of acute and chronic pain due to 
cancer. The World Health Organization (WHO) analgesic ladder organizes drug 
therapy into three steps: (1) nonopioid drugs, (2) low-dose opioids, and (3) higher
dose opioids.16 Treatment is begun with nonopioids, and opioid drugs are added 
as necessary. It is important to realize that when opioid-acetaminophen combi
nations are used [e.g., acetaminophen with codeine (Tylenol no. 3), oxycodone 
with acetaminophen (Percocet)], patients should receive no more than 4000 mg 
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of acetaminophen per day. Adjuvant therapy, such as tricyclic antidepressants, 
caffeine, or anticonvulsants, may be added at any step. 

Acute Pain 

In the older patient with acute pain, physicians should determine the etiology of 
the pain while simultaneously making the patient comfortable. Rest, ice, com
pression, and elev<ltion comprise the mainstay of treatment for acute injuries. In 
the elderly population, however, the period of rest should not exceed 48 to 72 
hours, and early mobilization is encouraged. Physicians should start with the 
safest analgesics, such as acetaminophen, and add or substitute stronger anal
gesics as necessary. With respect to drug therapy, special considerations apply 
to the elderly. Older persons are more sensitive to the analgesic properties of opi
oids and to their side effects, such as sedation and respiratory depression. In ad
dition, constipation and central nervous system (CNS) effects (e.g., delirium and 
depression) are more common in elderly patients treated with narcotics. NSAIDs 
should be used with care because of their gastrointestinal, renal, and hepatic ef
fects, especially in the frail elderly. Some physicians believe that older patients 
have higher pain thresholds, but there is no experimental evidence to support this 
belief. 14 

Chronic Cancer Pain 75, 76 

As in the case of patients with acute pain, the WHO analgesic ladder is followed 
for those with chronic pain, beginning with nonopioids such as acetaminophen 
and NSAIDs, adding opioids as necessary. NSAIDs may be particularly effec
tive in cancer patients with bony metastases. Tricyclic antidepressants and the 
anticonvulsants carbamazepine (Tegretol) and valproic acid (Depakote) are usu
ally helpful for neuropathic pain, although side effects (orthostatic hypotension, 
constipation, dry mouth) may limit the use of tricyclics. 

Several principles help the physician provide optimal relief of cancer pain. 
Wide variation exists in the response of elderly patients to analgesics. Titration 
must be done carefully, with frequent follow-up to ensure that the drug is effec
tive. Patients who have pain most of the day should receive their drugs regularly, 
not as needed. Side effects are treated aggressively. For example, sedation due 
to opioids can be particularly bothersome but can be treated by adding a stimu
lant such as caffeine or dextroamphetamine (Dexedrine). Long-acting morphine 
(MS Contin), oxycodone (OxyContin), and fentanyl patches (Duragesic) are help
ful for patients with severe cancer pain, but care must be taken when calculat
ing equianalgesic doses.14 Other patients may require patient-controlled analge
sia (PCA), continuous epidural morphine, or local radiation therapy. Lastly, 
nonpharrnacologic adjunctive therapies including exercise, transcutaneous nerve 
stimulation, acupuncture, chiropractic manipulation, or prayer may aid in the 
treatment of pain. 
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Nutrition 

There are few data regarding the nutritional requirements in the aged population. 
Similarly, the effect of nutrition on the aging process in humans is unclear. Poor 
nutritional status, however, does contribute to the morbidity of chronic illnesses 
and worsens the prognosis when an older person becomes ill. Protein--calorie 
malnutrition is the most common nutritional abnormality in the elderly. In one 
study, hospitalized elders had a 44% prevalence of protein--calorie malnutrition 
as defined by height/weight and serum albuminP Conversely, up to 25% to 30% 
of older persons are overweight, defined as a body mass index (BMI) >28. Obe
sity increases the likelihood of developing coronary artery disease, diabetes mel
litus, hypertension, and sleep apnea. 

Many factors increase the risk for malnutrition in the elderly. A decrease in 
the acuity of taste and smell with aging lessens the enjoyment of eating. Poor 
dentition or poorly fitting dentures may lead to chewing difficulties. Swallowing 
disorders are more common in older persons, and gastrointestinal motility de
clines with age. Other risk factors for malnutrition include depression, poverty, 
social isolation, certain medications, and dementia. Such conditions as pressure 
ulcers, chronic infections, malabsorption, sepsis, malignancy, and alcoholism can 
increase the metabolic demands and result in malnutrition. 

Nutritional Assessment 

The key to the evaluation of malnutrition in the elderly is a high index of suspicion. 
Patients are asked about symptoms such as nausea, vomiting, anorexia, swallowing 
difficulties, and abdominal pain. They are also asked about any new medications, 
diagnoses, or social issues. A careful weight history is obtained and the weight loss 
expressed as a percentage of the patient's usual weight. Weight loss of more than 
10% of the patient's usual weight usually represents severe malnutrition. 

Physical signs of malnutrition may be difficult to recognize in the elderly. An
thropometric measures such as weight, height, BMI, and skinfold thickness can 
be helpful for the initial assessment. The total lymphocyte count, hemoglobin, 
serum albumin, and cholesterol levels are important screening tests. Transferrin 
and prealbumin levels are more sensitive measures of short-term undernutrition, 
but are more expensive. The farther the results are below normal values, the 
greater is the degree of malnutrition present. The Nutrition Screening Initiative 
(NSI) focused on the need for primary care physicians to consider the nutritional 
aspects of medical care. 18 The NSI developed a screening tool useful for evalu
ating risk for malnutrition. 

Treatment 

Treatment of malnutrition begins while efforts are made to identify the sources 
of nutrient losses and conditions that increase the metabolic needs. Additionally, 
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nutritional support begins early in those individuals who are at increased risk for 
malnutrition. In the nonstressed elderly, approximately 22 to 25 kcallkg body 
weight is required. This support increases to 30 kcallkg in the severely stressed 
elderly. 

Oral supplementation with food is optimal. The goal is to optimize the types 
of food and consistency of the diet to improve the nutritional status of the indi
vidual. The addition of liquid supplemental feedings can also improve nutritional 
status. When there is refusal or an inability to swallow, enteral tube feeding with 
a small-bore nasogastric tube or gastrostomy/jejunostomy tube is required. The 
decision on which of these methods to use depends on patient preference, sus
pected length of time the feedings will be necessary, and patient tolerance to each 
method. Feeding can occur in a continuous fashion or with intermittent bolus 
feeds. Each of these methods of feeding carries a risk of aspiration. Diarrhea is 
a frequent complication in the tube-fed patient. 

When poor nutrition is related to depression, treatment of the depression is im
perative. Buproprion (Wellbutrin) is an antidepressant that is less likely to ad
versely affect appetite compared to the SSRIs. Mirtazapine (Remeron) is another 
antidepressant that has the favorable side effect of improved appetite and weight 
gain in severely depressed older adults. Megestrol acetate (Megace) is a proges
terone preparation that is widely studied as an appetite stimulant in cancer and 
acquired immunodeficiency syndrome (AIDS) patients and may be useful for 
older populations. 

Total parenteral nutrition (TPN) is indicated in the elderly patient when there 
is an inability to use the gut to meet nutrient needs. Complications are more likely 
to occur in the elderly population, but it should not preclude the use of TPN in 
the appropriate clinical setting in an elderly patient. As with younger individu
als, the use of TPN necessitates careful monitoring of the electrolyte and glucose 
levels as well as renal function. 

Health Promotion and Disease Prevention 

Elderly patients are living longer and longer. Average life expectancy for a 65-
year-old man is at least 15 years more, and women live even longer. Thus it is 
important that physicians consider health promotion activities for their elderly 
patients, just as they do for children and younger adults. 19,20 Among the inter
ventions that are probably helpful in the elderly are (I) immunizations for in
fluenza, pneumococcal disease, and tetanus-diphtheria; (2) counseling for injury 
prevention (car safety belts, smoke detectors, hot water heater temperature 
«120°F) and for smoking cessation; (3) cervical cancer screening for women 
who have not been previously screened; (4) guaiac stool testing, sigmoidoscopy, 
or colonoscopy to detect colorectal cancer; and (5) hormone replacement ther
apy and calcium supplementation for women at risk of osteoporosis. Currently, 
no evidence exists to support the use of prostate-specific antigen screening in 
men older than 69 years or mammography screening for breast cancer in women 
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older than 69 years, although physicians may choose to screen some older indi
viduals for these conditions (see Chapter 2).20 The United States Preventive Ser
vices Task Force now recommends cholesterol screening for healthy elderly who 
will live long enough to realize the benefits of therapy. 

Evaluating and Managing Nursing Home Patients 

Every physician who takes care of older patients has some interaction with a 
nursing home. For some family physicians, this interaction may be limited to re
ferring their office patients for admission when they can no longer remain in the 
community. Increasingly, however, family physicians will be asked to assume 
larger roles in nursing homes. Only about 5% of the elderly reside in nursing 
homes, but the lifetime chance of an older person being admitted to a nursing 
home is about 40%.21 

Evaluating Elderly Patients for Nursing Home Placement 

Most nursing home residents are admitted to a long-term-care facility from the 
hospital. Not uncommonly physicians are asked to certify that an elderly person 
living in the community needs nursing home care. Usually these patients and 
their families present at a time of crisis. Patients may have been found wander
ing in the neighborhood, or they may have suffered recurrent falls and are thought 
to be unsafe in their home. Loss of function, usually as a result of cognitive im
pairment, is the common denominator.22 

Careful assessment is important because a less restrictive environment may be a 
better solution and because patients and families often are not aware of these pos
sibilities. Physicians should evaluate these patients thoroughly, focusing on their 
functional abilities, such as activities of daily living (ADLs, such as bathing, eat
ing, dressing) and instrumental activities of daily living (IADLs, such as using the 
phone or buying groceries). A mental status examination is important, as patients 
may appear relatively intact on casual questioning but be severely impaired. Patients 
and family members should be questioned closely regarding the possibility of ma
jor depression, which has a high incidence among severely medically ill elderly and 
nursing home residents. Medicines are reviewed to see if any can be eliminated, es
pecially those that may impair function (see above). The social history explores per
sonal and financial resources that could support other care options, and advance di
rectives are reviewed. For patients found to require the services of a nursing home, 
a complete assessment provides an opportunity to stabilize chronic illnesses or to 
complete any evaluations that might be necessary prior to admission. 

Integrating Nursing Home Practice into the Office Practice 

Family physicians can provide continuity of care for their elderly patients who 
are admitted to nursing homes by continuing to follow them after their admis-
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sion. To avoid disrupting an office practice, however, it is wise for the physician 
to limit privileges to just a few facilities. Ideally, these nursing homes are near 
the physician's office, home, or hospital, so visits can be incorporated into the 
usual workday. Another benefit of limiting privileges to a few homes is that the 
physician becomes more familiar with the nursing staff and capabilities of those 
facilities.22 

After building up a sizable census, it is practical to set aside a half-day every 
1 or 2 weeks to make rounds. Routine nursing home rounds gives the physician 
a chance to consult with the resident's usual nurses and observe patients during 
therapy or other activities. Fewer phone calls from the nursing staff usually re
sult as well. To minimize disruptions in the office, some physicians ask nursing 
homes to call at previously agreed-on times for routine problems. 

Physicians with an interest in the organization and administration of nursing 
homes may wish to work as a medical director. Most medical directors approve 
policies and procedures, act as liaisons with the medical staff, supervise employee 
health issues, address quality improvement, and help keep the facility abreast of 
new regulations or medical treatments. New medical directors can find resources 
to help them through the American Medical Directors Association (10480 Little 
Patuxent Parkway, Suite 760, Columbia, MD 21044; phone 1-800-876-AMDA). 

Pressure Sores 

Pressure sores are dermed as changes in the skin and underlying tissue that re
sult from pressure over bony prominences. If not attended to, these forces cause 
ulceration. The best treatment for pressure sores is prevention, but even under 
the best conditions it is not always possible. 

Epidemiology 

The incidence of pressure sores is greatest among the elderly population, espe
cially during long hospital or nursing home confinements.23-25 Additionally, pa
tients with spinal cord injuries or cerebrovascular disease are at risk for the de
velopment of pressure sores. Factors that may contribute to the likelihood of 
developing pressure sores include nutritional deficiencies, volume depletion, in
creased or decreased body weight, anemia, fecal incontinence, renal failure, di
abetes, malignancy, sedation, major surgery, numerous metabolic disorders, cig
arette smoking, and being bed- or chair-bound. Finally, the aging skin itself, 
because of reduced epidermal thickness and elasticity, increases the risk for pres
sure changes. 

Etiology 

There are four primary mechanisms in the development of pressure sores: pres
sure, shearing forces, friction, and moisture.26 More than 90% of pressure sores 
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occur over the bony prominences of the lower part of the body. The amount of 
time and pressure necessary to cause tissue damage depends on the number of 
risk factors present. The second etiologic factor, shearing forces, are caused by 
the sliding of adjacent surfaces. This sliding results in compression of capillary 
flow in the subcutaneous layer. An example of shearing forces is elevation of the 
head of the bed, which causes the body to slide down producing a shear in the 
sacral and coccygeal region. Friction is the force created when two surfaces move 
across each other, such as would occur when maneuvering a patient on the bed. 
The impact of friction damages the epidermis, which is already vulnerable in the 
elderly. This damage accelerates the onset of ulceration. Finally, moisture in
creases the risk of pressure ulceration. A high correlation exists between urinary 
or fecal incontinence and ulceration. Because of the increased risk of skin in
fection, the presence of a sacral pressure sore is an indication for a chronic in
dwelling urethral catheter in the incontinent patient. 

Clinical Evaluation 

The best method for evaluating a pressure sore is to classify the sore by its sever
ity. There are several classification schemes for pressure sores. The National 
Pressure Ulcer Advisory Panel has proposed a staging system27 that divides pres
sure sores into four grades, depending on the depth of tissue involvement. 

Grade I pressure sore (Fig. 5.IA): Acute inflammatory response in all layers of 
the skin. The clinical presentation of a grade I pressure sore is a well-defined 
area of nonblanchable erythema of the intact skin. 

Grade II pressure sore (Fig. 5.IB): Presents as a break in the epidermis and der
mis, with surrounding erythema, induration, or both. It is caused by an exten
sion of the inflammatory response leading to a fibroblastic response. 

Grade III pressure sore (Fig. 5.1 C): Inflammatory response characterized by an 
irregular full-thickness ulcer extending into the subcutaneous tissue but not 
through underlying fascia. There is often a draining, foul-smelling, necrotic 
base. 

Grade IV pressure sore (Fig. S.lD): Penetrates the deep fascia, eliminating the 
last barrier to extensive spread. Clinically, it resembles a grade III sore except 
that bone, joint, or muscle can be identified. 

The complications of pressure sores are associated with significant morbidity 
and mortality. Most of the complications occur with grade III and IV sores and 
include cellulitis, osteomyelitis, septic joints, pyarthrosis, and tetanus. Tetanus 
may complicate pressure sores, and for this reason immunoprophylaxis against 
tetanus is recommended in patients with pressure sores.28 

Prevention 

Because of the great morbidity and mortality associated with pressure sores and 
the financial burden incurred by treating this problem, their prevention is the pri-
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mary goal of physicians and health care facilities taking care of patients at risk. 
Identifying persons at risk is the first step in employing intensive preventive 
measures. 

Persons at risk should undergo frequent assessment and be placed in an envi
ronment that enhances soft tissue viability, which can be achieved through the 
use of proper positioning techniques and support surfaces. At the time of posi
tioning, the patient's skin is examined for areas of redness that indicate early 
pressure changes. When repositioning, the patient is lifted, not dragged, from a 
bed or wheelchair to avoid friction and subsequent damage to the epidermis. El
evating the head of the bed to more than 30 degrees is avoided to minimize the 
shearing forces. 

Special pads, beds, and mechanical devices are available and prevent pressure 
sores by altering the pressure over bony prominences. Devices such as gel pads, 
foam cushions, wheelchair cushions, and sheepskin pads are practical for pre
venting pressure sores at specific anatomic sites. No single device has yet been 
developed that is effective in preventing all pressure sores. Static flotation 
mattresses, low air loss mattresses, alternating air pressure mattresses, and air
fluidized beds help to prevent and treat pressure sores. These beds tend to 
relieve pressure by using air or buoyancy to keep the patient's weight evenly 
distributed. Such devices, however, cannot be relied on as a substitute for basic 
nursing care. 

Preventive care of pressure sores also involves improvement of medical con
ditions that predispose the individual to the development of pressure changes. In 
particular, nutritional deficiencies, incontinence, and immobility should be min
imized. Nutritional status is assessed on admission to the hospital or nursing 
home: Once a pressure sore has developed, nutritional status usually is already 
severely compromised and is difficult to correct. 

Management 

The first step in the management of pressure sores is assessing the extent of the 
sore and patients' overall status, including their nutritional state. Regardless of 
the grade of the sore, adherence to the principles of prevention outlined above 
remain important. 

WOUND CLEANSING AND DEBRIDEMENT 

The primary goal of therapy for pressure sores is to create an environment that 
promotes healthy granulation tissue. Wounds are cleansed as atraumatically as 
possible with normal saline-soaked gauze, wound irrigation, and whirlpool baths. 
Most antiseptics, such as hydrogen peroxide and povidone-iodine, are cytotoxic 
and should be avoided. 

Necrotic tissue prevents healing and creates favorable conditions for bacterial 
contamination. The ideal method for debriding pressure sores is sharp dissection 
of the necrotic tissue. Enzymatic debridement using such agents as fibrinolysin, 
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collagenase, and dextranomer should be used only during intervals between sur
gical debridement to help dissolve thin necrotic layers that are less accessible to 
excision.29 The inability of these agents to penetrate eschar or to remove large 
amounts of tissue limits their usefulness. There is no proof that topical antibi
otics are superior to careful cleansing and wet-to-dry dressings. In addition, top
ical antibiotics may sensitize the tissue, promote the appearance of resistant or
ganisms, and have systemic toxicity.26 

DRESSINGS 

Once the wound is clean with granulation tissue visible, the use of dressings that 
promote healing is advisable. The cardinal rule is to keep the ulcer moist and the 
surrounding skin dry.3o Additional factors when selecting dressings include ex
udate control and caregiver time requirements. Dressing options include saline
soaked gauze and occlusive dressings. The appeal of the occlusive dressings is 
that they can usually remain on the pressure sore for several days, whereas gauze 
dressings should be changed several times daily. This convenience is particularly 
useful for outpatient management of pressure sores. These dressings should be 
avoided in the presence of clinical infection. 

MANAGING COMPLICATIONS 

The two most frequently encountered complications are nonhealing and infec
tion. For clean wounds that fail to heal, reassessment of the patient's overall 
status and a 2-week trial of a broad-spectrum topical antibiotic are recom
mended.3o In patients who are operative candidates, surgical repair of the non
healing wound may be considered. When these wounds are complicated by bac
teremia, soft tissue infection, or osteomyelitis, appropriate systemic antibiotics 
are employed. 

Delirium 

Delirium is a syndrome of acutely altered mental status. Delirium is frequent in 
older persons, especially those with dementia, typically occurring in ill inpatients 
and nursing home residents. Delirium may the only presenting symptom of many 
acute illnesses as well, including sepsis syndrome and other infections, myocar
dial infarction, surgical emergencies, adverse drug reactions, volume depletion, 
and electrolyte disturbances. Failure to recognize and appropriately treat delir
ium contributes to worse outcomes in these patients, regardless of etiology. 

Delirium is diagnosed in the setting of a fluctuating level of consciousness, 
accompanied by inattentiveness and poor recent memory. Unlike dementia pa
tients (if not delirious), these patients present acutely and do not have a normal 
level of consciousness. Typically, speech is incoherent or disorganized. The level 
of consciousness may vary from hyperalert to comatose. 
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Evaluation and Management 

As noted above, possible etiologies are numerous, and usually there is more than 
one cause. Treatment requires continual assessment and reassessment of causes, 
beginning fIrst with a careful examination of the nervous system. Laboratory test
ing should include a complete blood count (CBC), chemistry panel, and liver 
function tests. Additional tests that may be helpful include thyroid function tests, 
a B 12 level, and drug levels. Correcting electrolyte abnormalities, treating infec
tions, and eliminating sedatives (especially benzodiazepines) and anticholinergic 
drugs (e.g., tricyclic antidepressants, antihistamines, drugs for urge incontinence, 
etc.) are the most productive strategies. Helpful environmental alterations include 
clear communication to delirious patients (with repeated reorientation), having a 
calming family member present, ensuring adequate lighting, reducing noise, and 
allowing uninterrupted sleep.31 Neuroleptics are the drugs of choice, whether pa
tients are agitated or lethargic. Low-dose oral haloperidol (Haldol) is usually suf
fIcient in older adults. Patients may be given 0.5 to 1 mg orally or parenterally. 
This dose may be repeated until the patient is sedated as long as hypotension 
does not occur (blood pressure should be checked at least every half-hour). Ben
zodiazepines may worsen behavior because of disinhibition effects, but are use
ful for delirium that results from alcohol withdrawal or seizures. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Harold Nelson is a 76-year-old married male retired welder. 

PRESENTING PROBLEM 

"I can't control my urine." 

PRESENT ILLNESS 

There is a 2-day history of urinary incontinence, and on three occasions, 
the patient has lost control of his urine, wetting his clothing. This follows 
a several-month history of urinary hesitancy and difficulty initiating the 
stream. There has been no dysuria, but the patient has been out of bed sev
eral times to pass urine during each of the past few nights. 

PAST MEDICAL HISTORY 

Mr. Nelson has had type 2 diabetes mellitus for 24 years and is now tak
ing glyburide. He has had osteoarthritis of multiple joints for 20 years and 
underwent a lumbar laminectomy at age 60. 

SOCIAL HISTORY 

Mr. Nelson lives with his wife, aged 71. 

HABITS 

He does not smoke. He takes "a few drinks" each evening and drinks 2 
cups of coffee daily. 

FAMILY HISTORY 

Both parents died in their mid-80s of "old age." 
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REVIEW OF SYSTEMS 

He has had a recent cold with nasal congestion and cough. 

• What additional medical history might be useful, and why? 
• What more might you ask about his alcohol intake? How would you ad

dress this issue? 
• What might be pertinent about his "cold?" 
• What might be significant about the family's reaction to his recent in

continence, and how would you inquire about this issue? 

Objective 

VITAL SIGNS 

Height, 5 ft 7 in; weight, 156 lb; blood pressure, 150/84; pulse, 90; tem
perature, 37.4°C. 

EXAMINATION 

The abdomen has no mass or organ enlargement. There is mild suprapu
bic tenderness. No costovertebral angle tenderness is present. His genitalia 
are normal for age, and there is no hernia. The prostate is 3 plus enlarged, 
smooth, and symmetric. 

LABORATORY 

A urinalysis shows 4 to 6 white blood cells per high-powered field; no glu
cose is present. 

• What more-if anything-would you include in the physical examina
tion, and why? 

• Are there any diagnostic maneuvers that may be helpful today? 
• What-if any-additional laboratory tests might be helpful in evaluat

ing today's problem? 
• What-if any-diagnostic imaging studies should be obtained today? 

Assessment 

• What seems to be Mr. Nelson's problem, and how would you describe 
this to the patient and the family? 

• What are likely causes of the problem? 
• What might be the meaning of this illness to the patient and the family? 
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• What might be unspoken concerns of the patient regarding today's prob
lem? How might these concerns relate to his age? 

Plan 

• What therapeutic recommendations would you make today? 
• How would you advise the patient and his family regarding the possi

bility of future urinary problems? 
• What is the appropriate locus of care for this patient's problem? Is a con

sultation with a urologist likely to be needed now or in the future? 
• What follow-up would you recommend to Mr. Nelson? 



6 
Domestic Violence 
VALERIE J. GILCHRIST 

Although domestic violence may refer to all aspects of family violence, this chap
ter focuses on intimate partner violence (IPV). Over 95% of such abuse involves 
a man abusing his female partner. Although several studies have shown an al
most equal number of episodes of violence perpetrated by men and by women, 
others show that women use violence for self-defense and escape while men use 
violence for control, punishment, or attention. 1 Regardless of motivation the re
sult is both injury and fear in the female partner. 2.3 

An intimate partner's physical, emotional, or sexual abuse affects up to 50% 
of women in the United States at some time in their lives.3- 5 While the lifetime 
prevalence varies by definition of abuse, popUlation studied, and methodology, 
this figure may be an underestimation because high-risk populations such as those 
hospitalized, homeless, institutionalized, or incarcerated are excluded. Thirty per
cent of female homicides in 1996 were committed by partners or expartners.6 
Battery is the single greatest cause of injury to women.3,6 

Background 

Cycle of Violence 

IPV is cyclic.? After an abusive episode there is the honeymoon phase, during 
which the abuser is apologetic, often courting the victim with gifts and attention, 
promising that he will never hurt her again. This phase invariably shifts into the 
tension-building phase, during which the woman lives in an atmosphere of ex
treme tension and fear as her partner threatens and isolates her. The tension
building phase ultimately culminates in the violent phase of battery and abuse. 
With repetition the cycle increases in frequency and severity. 

The goal of the abuse is power and control by the perpetrator. Figure 6.1 de
picts tactics employed by batterers. Ongoing ego-battering erodes the victim's 
self-image. She is systematically stripped of the resources that would allow her 
to leave: her self-respect, pride, career, money, friends, and family. She often 
sees no options except trying to make do in her situation and hoping that some
how she can prevent further violence.8- 10 
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Making and/or carrying out threats 
to do something to hurt her 
otf1reatening to lea .. her, to 

comm~ suicide, to report 
her to welfare' making 

her drop charges 0 making 
her do illegal things. 

Preventing her from getting 
or keeping a job' making her 

ask for money 0 giving her an 
allowance 0 taking her money 0 not 
letting her know about or ha .. access 
to family income. 

Treating her like a servant 0 making all the i 
decisions 0 acting like the "master of 
the castle" 0 being the one to 
define men's and women's roles. 

USING 
CHILDREN 

Making her feel guilty 
about the children 0 using 

the children to relay messages 
• using visitation to harass her 

o threatening to take the 
children away. 

USING 
INTIMIDATION 
Making her afraid by using 
looks, actions. gestures 
o smashing things 0 destroying 
her property· abusing 
pets 0 displaying 
weapons. 

Putting her down 0 making her 
feel bad about herself 0 calling her 

names 0 making her think she's crazy 
o playing mind games 0 humiliating her 

o making her feel guilty. 

Controlling what she does, who she sees 
and talks to, what she reads, where 

she goes 0 limiting her outside 
involvement 0 using jealousy 

to justify actions. 

FIGURE 6.1. Power and control wheel illustrates many components of domestic vi
olence, all of which are ultimately enforced by the threat or actuality of physical 
and sexual violence. (From the Domestic Abuse Intervention Project, Minnesota Pro
gram Development, 202 E. Superior, Duluth MN 55802, with permission.) 

Abused Women 

Women who are divorced or separated, younger, and of a lower socioeconomic 
status (SES) report higher prevalence rates of abuse, but there is no characteris
tic premorbid personality profile of the abused woman.9 Women who have been 
previously traumatized will have more severe symptoms with IPV.t 1 

Abusing Men 

Batterers do not lose control but rather take control. Common characteristics in
clude dependency on and jealously of their partners, a belief in traditional gen-
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der roles, a high need for control, difficulty with trust, and a refusal to accept re
sponsibility for their violent behaviors.12 Abusing men are not a homogeneous 
population. Men who batter only within their families are the least violent, and 
rarely have criminal records or exhibit psychopathology. Men who exhibit pas
sive-aggressive, dependent, or borderline personality characteristics are more 
violent, and those who are antisocial engage in both partner and extrafamilial 
violence.l3,14 Ninety percent of men who batter have no criminal record.s The 
use of alcohol or drugs by the abuser is associated with increased violence. 15,16 

Abuse in Homosexual Relationships 

Abuse in gay and lesbian relationships is similar in form, prevalence, and pre
cipitants to heterosexual relationships. However, there may be pressures within 
the gay community not to reveal violence, there are fewer social resources, and 
IPV is less commonly recognized by clinicians. Batterers may use homophobic 
control threatening to "out" their partner. If the batterer is human immunodefi
ciency virus CHIV) positive, he may use this as an infective threat or a guilt
inducing control strategy. If the partner is HIV positive, the batterer may threaten 
to reveal this or to deny care or medication. Also, without expected gender stereo
types the batterer may use the illusion of mutual battery to maintain controlY 

Special Populations 

Up to 50% of adolescents report dating violence, and IPV for pregnant adoles
cents is especially high.5,18 Many adolescent victims of IPV have also been sub
jected to abuse in their family of origin.t 8 

Older women also experience IPV, often for many years. They are frequently 
financially dependent on their partner. Children may provide resources or apply 
pressure to keep the relationship intact. Abuse may intensify with the stress of 
caregiving,l9 

Immigrant women who are victims of IPV often have few resources. They 
may not speak English well, may fear the police and authority, especially if they 
are undocumented, and may live in a setting that sanctions abuse or view abuse 
as a "private" matter.5 

Clinical Presentation 

Battered women present with repeated, increasingly severe physical injuries, self
abuse, and psychosocial problems including depression, drug or alcohol abuse, 
and suicide attempts.3,5 The battering injuries are often inconsistent with the ex
planation provided, bilateral, and only in areas covered by clothing. There may 
be contusions, lacerations, abrasions, pain without obvious tissue injury, evidence 
of injuries at different times, and evidence of rape. A partner, if present, may be 
controlling, overly solicitous, and reluctant to leave. 
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Twenty-five percent of battered women report receiving medical care, and 10% 
require hospital treatment; however, most abused women present for routine, not 
emergency, medical care, and most injuries do not require hospitalization.3•10 
Abused women are more likely to define their health as poor, and they have more 
hospitalizations, surgical procedures, pelvic pain, sexually transmitted diseases, 
functional gastrointestinal problems, chronic headaches, and chronic pain prob
lems in general.3,4,l0 Poor health is just as significantly associated with psycho
logical IPV as physical assault.4 Abused women and their children use more 
health care services.5,20 Fear of abuse has limited partner notification of HIV sta
tus. lO IPV precipitates unemployment, homelessness, and poverty for women.4,14 

Surveys in family practice settings revealed current abuse in 10% to 50% of 
women, with a lifetime prevalence of up to 40%. The diagnosis of depression 
was the strongest indicator of domestic violence.5,20 

As many as 50% of women who visit emergency departments are battered, and 
studies in these settings reveal a lifetime prevalence of 11 % to 54% depending on 
the definition of abuse and the method used. Victims present equally with trauma 
and nontraumatic complaints and more often in the evening or night.21 

Up to one in five women are battered during pregnancy and this may become 
more frequent in the postpartum period.5,20 Pregnancy may incite the initial 
episodes of abuse but most often there is preceding abuse.22 Abused women have 
more unintended pregnancies, are twice as likely to delay seeking prenatal care, 
twice as likely to miscarry, and four times as likely to have a low birth weight 
infant, and these infants are 40% more likely to die during the first year of life.2o 

One third to one half of women presenting to mental health centers have been 
battered.3,10 The diagnosis of borderline personality disorder and substance abuse 
are particularly common.5,11,14,20 IPV was found in 55% of a sample of de
pressed women.23 Domestic violence is a cause of posttraumatic stress disorder 
(PTSD). The severity of both PTSD and depression correlate directly with the 
intensity of the abuse.5,20 One in 10 victims of abuse will attempt suicide3 (also 
see Chapter 23). 

After battery, victims have demonstrated a ninefold increased risk for drug 
abuse, and the use of alcohol increased 1 6-fold. 10, 11 There is concurrent use of 
alcohol and drugs during 25% to 80% of the battering episodes, and this is a 
marker for more severe injury.16 The presence of substance abuse should initi
ate questions about violence. 

Children 

Forty-seventy percent of children entering domestic violence shelters have been 
abused, and in 45% to 60% of child abuse cases there is concurrent domestic vi-
0lence.2o Children are inevitably aware of the violence and suffer from the con
sequences of the violence. These include direct injury while trying to intervene, 
decreased nuturance and social support because of maternal depression, and fam
ily dislocations with potential social and economic disadvantage.2o,24 Children's 
symptoms include internalizing symptoms (somatic complaints, disturbed sleep, 



6. DOMESTIC VIOLENCE 137 

withdrawal, anxiety, depression), externalizing behaviors (aggression, cruelty to 
animals, defiance of authority, destructiveness), and defects in social competence 
(school achievement, peer relations, self-confidence, and participation in sports 
and other extracurricular activities).2o.24 Children's symptoms increase with the 
severity, frequency, content, and resolution of parental conflict and if there is 
concurrent child abuse.24,25 These children are predisposed to later enactment of 
abuse against, or victimization by, an intimate partner. 14 

Diagnosis 

Battered women may lack money for medical care or transportation to medical 
facilities, or they may be prevented by their abuser from seeking medical care. 
Victims may withhold information from clinicians because they feel ashamed, 
humiliated, or that the injuries are not serious or are deserved. Victims also may 
lie about the source of injuries in an effort to protect the partner or children or 
because of fears of retribution for any disclosure or police involvement. Many 
women disclose abuse only after numerous inquiries.5,26 

The single most important step medical professionals can take is to ask every 
woman, confidentially, if she is being or has been abused. Domestic violence cuts 
across all ages and socioeconomic, racial, ethnic, religious, and professional 
groups, although social and ethnic backgrounds may influence both the victim's 
and the perpetrator's perception of domestic violence. Domestic violence occurs 
at a frequency comparable to breast cancer and is more common than other con
ditions for which screening is routine. Questioning communicates to the patient 
that the problem is not trivial, shameful, or irrelevant. It opens the area to fur
ther conversation and may begin the process of the abused woman's leaving the 
relationship. 9 

It is important for physicians to remain nonjudgmental and relaxed because 
abused women are extremely sensitive to nonverbal cues. While general ques
tions about a relationship with a partner may be a good way to open conversa
tion ("How are things going at home? How do you resolve differences?"), ex
plicit direct questioning is most effective.5•6 Ask about nonviolent but 
psychologically abusive acts ("Are you insulted, threatened?"), and about the use 
of force such as grabbing or restraining, pushing, or throwing objects (be spe
cific about the type of objects thrown). Ask about forced sex, clubbing, beating, 
choking, and the use of weapons. Ask about her fear: "Do you feel safe in your 
current relationship?" She may also fear a partner from whom she has separated 
but who is threatening or stalking her. Negative responses to lower levels of vi
olence do not preclude positive responses to more severe violence. 

Physician Barriers 

Domestic violence is a complex social problem that requires physicians to step 
beyond the biomedical paradigm and confront their own personal feelings and 
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social beliefs.27- 29 In unse1ected patients, physicians identified only 1.5% to 8.5% 
of victims.5 Clinicians consistently underestimate the prevalence of IPV among 
their patients.28 Physician education and chart reminders have been successful in 
increasing the identification of IPV.30,31 

Physicians feel they have not been trained to deal with domestic violence and 
there is little they can do.27,28 Physicians working with IPV recognize that it is 
not a problem that they can "fix" but one that requires time, as well as working 
with both the patient and community agencies. These physicians recognize cues, 
frame questions to reduce discomfort and validate concerns, and focus on estab
lishing trust and emotional safety for women.26 

Physicians rarely discover the abusers in their practice because they appear 
normal. If incidents are discovered, abusers commonly accuse their partners of 
exaggeration, do not define their actions as violent, or dismiss the incident as an 
exception. Physicians must not rationalize, minimize, or excuse the abuser's vi
olence. Family therapy is not appropriate in a setting of violence.3 

Management 

The quality of medical care a battered woman receives often determines if she 
will follow through with referrals to legal, social service, and health care agen
cies.9 It is critical for the physician to breach the battered woman's isolation and 
to validate her view of reality by telling her that spouse abuse is a crime, that 
she does not deserve abuse, that things can improve, and that her feelings of de
feat are a result of the abuse.9,1l 

Physicians may inadvertently retraumatize the woman by blaming her, or 
insisting she leave, not realizing women are at the greatest risk of being 
brutally beaten or killed when they leave their abuser.3,10,15,27,32 Physicians 
may diagnose anxiety, depression, or substance abuse without realizing these 
are a result of ongoing abuse. This labels the victim, delays appropriate 
intervention, and, if psychoactive drugs are prescribed, increases the risk of 
suicide.2o,27,29 

Physicians must not only diagnose domestic violence but also establish its 
severity and the woman's risk. Immediate danger must be assessed. The best way 
to ascertain the woman's risk is to ask: "Are you safe tonight? Can you go home 
now? Are your children safe? Where is your batterer now?" If she says she is in 
immediate danger, the physician should believe her and begin to explore safer 
options. Continued support, validation, risk assessment, documentation, and prac
tical advice comprise the "treatment" of domestic violence. At each visit imme
diate danger must be assessed, features associated with increasing risk reviewed 
(Table 6.1), a safe plan established or reviewed (Table 6.2), and documentation 
provided. Scheduled follow-up visits provide the patient opportunities to ac
knowledge the validity of her experiences, the difficulties in her situation, and 
the chance to reassess her options. By facilitating rather than directing change, 
physicians can focus on the process of empowerment rather than on the outcome 
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TABLE 6.1. Features Associated with Increasing Risk of Intimate Partner Violence 

Increasing frequency of violence 
Increasing severity of injuries 
The presence of weapons 
Su bstance abuse 
Unemployment 
Threats and overt forced sexual acts 
Threats of suicide or homicide 
Surveillance 
Abuse of children, pets, other family members, or the destruction of treasured objects 
Increasing isolation 
Extreme jealousy and accusations of infidelity 
Failure of multiple support systems 
A decrease or elimination of remorse expressed by the batterer 

of leaving.27 Physician behaviors that have been found particularly helpful or un
helpful by battered women are summarized in Table 6.3.33,34 

Documentation 

The physician's documentation provides the history and evidence of abuse. The 
abused woman needs to know that her records are confidential unless she de
cides to use them. Notes should be nonjudgmental and precise, and should doc
ument the chronology. The chief complaint and a description of abusive events 
should use the patient's own words. Include a complete description of any in
juries with body diagrams, specifying the type, number, size, location, and age 
of any injuries, and the explanation offered. Photographs should be taken before 
medical treatment, if possible, and should include a reference object (such as a 

TABLE 6.2. The Components of an Abused Woman's Safe Plan 

Places to which she could flee---{)ne primary and two backups 
Telephone numbers 
Transportation 

Cash 
Bag packed for her and children 
Documents (or copies) 

Driver's license 
Birth certificates 
Social security card 
Welfare card 
Health and other insurance policies 
Bank statements 
Protection orders/restraining orders 
Immigration papers 

An extra set of keys to home and car 
Evidence of abuse such as names and addresses of witnesses, pictures of injuries, and 

medical reports 
Something meaningful for each child (blanket, toy, book), but if the children are old 

enough, she should talk to them about safety-how to call for help and where to go to 
keep themselves safe 
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TABLE 6.3. The Desirability of Common Physician Behaviors Identified 
by Abused Women 

Desirable behaviors 
Performing a careful, sensitive medical examination 
Asking for concerns or questions 
Listening 
Expressing emotional support 
Providing reassurance that the beating was not the woman's fault 
Being compassionate and respectful 
Noticing body language 
Stating that abuse is wrong under any circumstances 
Asking or offering to call the police 

Undesirable behaviors 
Not scheduling a follow-up visit 
Insisting that the woman get away from her abuser 
Calling the police without the woman's permission 
Treating physical injuries without asking how they occurred 
Recommending couple counseling 
Going along with the patient's explanation of the injury, even if inconsistent with injuries 
Acting as if the abuse was not serious because the physical injuries were not serious 
Acting as if he/she did not care that an assault had occurred 
Telling the woman things could be worse 

ruler) to convey relative size, and the face of the woman in at least one. All pho
tographs should be dated and kept with the consent form.35 The physician's record 
should also include the results of diagnostic procedures, referrals, and recom
mended follow-up, and should record any contact with the abuser. The badge 
number of the investigating officer, if the police are notified, should be noted.36 

The Process of Leaving 

Separation from an abusive partner is an ongoing process. 14,32,37,38 Abusers re
spond predictably when their partner leaves, first trying to locate her, and apol
ogizing and promising to change, but if the woman does not return, then they 
become threatening, embarrassing her in public or harassing her. Women are five 
times more likely to be murdered by their partner during the separation than be
fore the separation or after divorce. Seventy-five percent of calls to the police 
and 73% of emergency room visits occur after separation.5,32 

Most women eventually leave or change an abusive relationship, but it may 
involve returning repeatedly and may take years.14,32 In one longitudinal study, 
after 21/2 years three fourths of the battered women were no longer in violent re
lationships; 43% had left, and in 32% the violence ended.14 Women report go
ing through stages of reclaiming their self as they separate from their abusive 
partners.38 Initially they are shocked, fearful, and ashamed, and want to deny the 
abuse. After recurrent abuse, they problem solve, trying to change their behav
iors or the circumstances to avoid or minimize abuse and hoping for improve
ment. Isolation, power imbalance, and alternating abusive and kind behaviors 
predispose victims to the formation of strong emotional attachments to their 
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abusers and explain why battered women struggle to separate themselves emo
tionally from their abusers and often return after leaving.9,1l Eventually, abused 
women realize that no matter what they do the abuse is unavoidable and they 
need to separate both emotionally and physically. The ability of a woman to sep
arate depends on her resources, both material (job, housing, social supports, le
gal services, and child support) and psychological (self-esteem, resisting self
blame).32,37 Subsequent violence by her partner, especially threats against the 
children and inadequate legal protection, are often cited by women as a reason 
to return to an abusive relationship. Eventual recovery from an abusive rela
tionship is characterized by establishing a safe and separate living situation, 
grieving the loss, and later developing a new sense of oneself and one's abuse 
history.20,32,37,38 

Legal Issues 

Battered women may take civil actions, which include filing a protective order 
or seeking an injunction or restraining order. They may also choose to file crim
inal charges, including prosecution for assault and battery, aggravated assault or 
battery, harassment, intimidation, or attempted murder. However, the legal re
sponse to domestic violence is less than optimal. The woman is likely to know 
whether the batterer will adhere to court orders.3,36 Physicians should refer bat
terers to an appropriate state-certified batterer treatment program, but also need 
to realize that the enrollment of the batterer in a program, or even a restraining 
order, in no way guarantees a woman's safety.12,39 

Most states require reporting of criminal assaults; however, some states now 
have mandatory reporting of domestic violence. These laws have not increased 
reporting, and without the necessary support services this has put victims at risk 
and fearful of confiding in their physicians, and physicians become conflicted 
about their obligations to report versus their concern for their patient's safety. 36,40 
The Joint Commission on Accreditation of Health Care Organizations require 
policies for the identification and assessment of abuse victims and the education 
of providers.36 

Prevention 

Primary prevention of domestic violence will be achieved only by challenging 
the roles of violence and patriarchy in society. This includes educating parents 
and teens about nonviolent problem-solving strategies and questioning gender 
stereotypes both in individual patient interactions and through school- or 
community-based programs.8,10,18,41,42 Secondary prevention includes the inter
ruption and elimination of intergenerational abuse of all kinds, challenging pop
ular media images of gendered violence, and treating the cofactors of alcohol 
and substance abuse.18,42 Tertiary prevention can be achieved by identifying vic
tims and their abusers and helping each one. When available, battered women's 



142 VALERIE J. GILCHRIST 

shelters are effective, although few of the women in need can access them. Court
ordered programs for male batterers have had some success in the reduction of 
battery. Education, referral, outreach, and brief intervention programs by clini
cians or volunteers have been shown to increase women's adoption of safe be
haviors and to decrease abuse.43,44 Comprehensive community-based programs 
for the identification and treatment of both victims and perpetrators are the most 
effective. 11,18 

Family and Community Issues 

Treatment of domestic violence requires working in partnership with community 
agencies not only for individual patients but also as an advocate for increased 
and coordinated services, public education, and research.41 ,45 It is hoped that the 
recent passage of the federal Violence Against Women Act of 2000 will increase 
services for families. Many communities and states operate toll-free 24-hour do
mestic violence hotlines. Excellent Web-based resources are available, but vic
tims need to be warned about Internet tracking by abusers and cyber stalking.46 

Some recommended sites for victims and professionals include the following: 
Family Violence Prevention Fund, http://www.fvpforg; Crisis Support Network, 
http://crisis-support.org; Violence Against Women Office of Department of Jus
tice, http://www.ojp.usdoj.gov/vamo; Minnesota Center Against Violence and 
Abuse, an electronic clearing house, http://www.mincava.umn.edu; Centers for 
Disease Control and Prevention's National Center for Injury Prevention and Con
trol and Family and Intimate Violence Prevention Program, http://www.cdc.gov/ 
ncipc!dvplfivptlfivpt.htm; and the National Coalition Against Domestic Violence, 
http://www.ncadv.orgl. The National Domestic Violence Hot Line is 1-800-799-
SAFE. 

Families that engage in one form of family violence are likely to engage in 
others.8 Family physicians are in a unique position to interrupt the cycle of vio
lence and to effect positive change in the lives of both the victims and the abusers, 
as well as the children affected by domestic violence. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Ann Martino-Priestley is a 22-year-old married female nursery school 
teacher found to be pregnant on her last visit 6 weeks ago. 

PRESENTING PROBLEM 

"Routine prenatal visit." 

PRESENT ILLNESS 

The patient is now 13 weeks pregnant and no longer has nausea and uri
nary frequency. There is no vaginal spotting. She feels well and is "excited 
about this ftrst pregnancy." Her appetite is good, and she is taking prena
tal vitamins. 

PAST MEDICAL HISTORY, SOCIAL HISTORY, HABITS, AND FAMILY 

HISTORY 

These are unchanged since her fIrst prenatal visit (see Chapter 3). 

REVIEW OF SYSTEMS 

While taking the history, you noticed a bruise below her left eye, although 
this was not mentioned by the patient. When questioned, the patient reports 
that she walked into a partially opened bathroom door while going to the 
toilet at night. 

• The husband insists on being present throughout the examination and the 
following consultation. How do you respond to this request? 

• What additional information about the progress of the pregnancy would 
be important today? 

• What might be the patient's goals for today's visit? 
• What more would you like to know about the bruise below the left eye? 

How would you frame the question(s)? 
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Objective 

VITAL SIGNS 

Weight, 131 lb; blood pressure, 120/72; pulse, 74; temperature, 37.2°C. 

EXAMINATION 

There is no abdominal tenderness. The uterus is palpable at a 3- months' size. 
In addition to the fading ecchymosis below the left eye, there is a recent-ap
pearing ecchymosis 2 by 4 cm in size of the left lower abdomen and another 
bruise 2 by 3 cm of the lateral right breast. The patient was apparently un
aware of these bruises and reports that she does not know the cause. 

LABORATORY 

On laboratory examination, the urine is negative for protein and glucose. 

• What additional information derived from the physical examination 
would be useful in regard to the pregnancy? 

• What additional physical examination data might help clarify the cause 
of the bruising? 

• What laboratory specimens-if any-should you obtain today? 
• What diagnostic imaging-if any-would you obtain today? 

Assessment 

• What are the diagnostic possibilities, and how will you share these with 
the patient? 

• What might be the significance of the pregnancy to the patient and her 
husband? 

• What may be the patient's concerns, and how would you elicit these? 
• What physical diseases could explain the bruising? What drugs might 

contribute to the bruising? How readily will you accept these possible 
explanations? 

Plan 

• What is your recommendation to the patient and her husband? 
• What community agencies might become involved, and how should they 

be contacted? 
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• The patient expresses concern about the cost of prenatal care, hospital 
confinement, and delivery. How would you respond? 

• As you are concluding the visit, the patient begins to cry and says, "I'm 
afraid." What would you do next? 



7 
Headache 
ANNE D. WALLING 

Headache is an almost universal experience, afflicting patients of any age or char
acteristic, although it is reported to be particularly frequent in young adults. 
Nearly 60% of men and 76% of women aged 12 to 29 years report at least one 
headache within any 4-week period.1 The societal costs of headache are enor
mous but can be estimated only indirectly in terms of days lost from work or 
school, expenditures on medical services, and consumption of nonprescription 
medications. The total burden of suffering due to this symptom, including dis
ruption of relationships and loss of normal activities, is incalculable. Although 
headache is the principal reason for more than 50 million physician office visits 
and 2.5 million emergency room visits per year, it is important to realize that 
most headache episodes are not brought to medical attention. Over 20% of those 
headache patients who do seek medical attention are dissatisfied with the care 
provided, making headache the leading diagnosis associated with patient dissat
isfaction.2 

Headache is a symptom, not a diagnosis. Numerous conditions can produce 
cephalic pain (see Classification of Headaches, below) as part of a localized or 
systemic process; thus headache may be a prominent symptom in the child with 
fever, the adult with sinusitis, or the elderly patient with temporal arteritis. The 
pathophysiology of "primary" headaches, such as migraine and cluster headaches, 
is a controversial, rapidly developing area with the principal developments fo
cused on the role of neurotransmitters, endothelial cells, and whether neuronal 
tissue can itself generate pain.3,4 

Whatever the etiology, each headache episode is interpreted by the individual 
patient in terms of experience, culture, and belief systems. Thus a relatively mi
nor degree of pain may prompt one patient to seek emergency care and com
prehensive neurologic assessment, whereas a patient with extensive personal or 
family experience of recurrent headache may cope with several days of inca
pacitating symptoms without seeking medical assistance. Patients and physicians 
tend to be uncomfortable with the diagnosis and management of headache. In 
addition to extensive patient dissatisfaction,5 headache is frequently identified as 
a "heart-sink" condition by physicians (i.e., the patient evokes "an overwhelm
ing mixture of exasperation, defeat, and sometimes plain dislike"6). The reasons 
for this situation include the recurrent nature of most headache syndromes, the 
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potential for secondary gain and iatrogenic complications (particularly overuse 
of narcotic analgesics), and fear of missing a potentially serious but rare in
tracranial lesion. The effective management of headaches requires the develop
ment of a therapeutic alliance between the physician and patient based on ob
jectivity and mutual respect.7 Most chronic headaches are recurrent and cannot 
be completely cured. Physicians can, however, greatly help patients to under
stand their condition, develop effective strategies to reduce the number and sever
ity of attacks, and follow healthy lifestyles not skewed by the presence or fear 
of headache. 

Clinical Approach to the Headache Patient 

With so many potential causes and complicating circumstances, a systematic ap
proach to the headache patient is essential for objective, effective, efficient man
agement. It can be achieved in four stages: 

1. Clarification of the reasons for the consultation 
2. Diagnosis (classification) of the headache 
3. Negotiation of management 
4. Follow-up 

Not infrequently, a significant headache history is discovered on systematic in
quiry of a patient presenting for other reasons. The clinical approach to these pa
tients reverses "clarification" to identify why the patient has avoided seeking 
medical help for headache symptoms. 

Clarification of the Reasons for Consultation 

Those headaches that lead to medical consultation have particular significance. 
It is important to have patients articulate their beliefs about the symptoms and 
expectations of treatment. 7 Reasons for consultation range from fear of cancer 
to seeking validation that current use of nonprescription medication is appropri
ate. Headache is frequently used as a ''ticket of admission" symptom by the pa
tient who wishes to discuss other medical or social problems. In practice, a change 
in the coping ability of the patient, family, or coworkers is as frequent a cause 
of consultation as any change in the severity or type of headache. Patients may 
also consult when they learn new information, particularly concerning situations 
in which a severe illness in a friend or relative presented as headache. Recent 
public advertising campaigns by drug companies have led to patients consulting 
physicians specifically to request the newer medications. 

All headache patients should be asked directly what type of headache they be
lieve they have and what causes it. These issues must be addressed during the 
management even if they are inaccurate. Patients should also be asked about ex
pectations of management. Successful management avoids dependence by em-
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phasizing the patients' role in reducing the frequency and severity of headaches 
and increasing their ability to cope with a recurrent condition. 

Background information from relatives and friends may give useful insights. 
Disruptive headaches lead to highly charged situations, and the physician must 
remain objective and avoid becoming triangulated between the patient and oth
ers. With good listening and a few directed questions, the background to the con
sultation can be clarified and the groundwork laid for accurate diagnosis and suc
cessful management. This short time is well invested. In headache patients 
presenting to family physicians, "listening" time makes a significantly greater 
contribution to the diagnosis and management than time spent on the physical 
examination or other investigation,8 although all are appropriate. 

Classification of Headaches 

The 1988 International Classification of Headaches9 established diagnostic cri
teria for 13 major types of headache with approximately 70 subtypes (Table 7.1). 
A useful grouping for family practice uses five categories. 

1. Migraine (all types) 
2. Cluster headaches 
3. Tension/stress (or muscle contraction) headaches 
4. Headaches secondary to other pathology 
5. Specific headache syndromes (e.g., cough headache) 

These categories are broad with considerable overlap. "Mixed headaches," where 
the clinical picture contains elements of more than one headache category, are 

TABLE 7.1. Headache Types 

Primary headaches 
Migraine 

Without aura 
With aura (several types) 
Ophthalmoplegic 
Retinal 
Childhood syndromes 
Complicated migraine 
Other 

Tension type 
Episodic 
Chronic 
Other 

Cluster 
Episodic 
Chronic 
Chronic paroxysmal hemicrania 
Other 

Miscellaneous 
Nice-pick" 
External compression 
Cold stimulus (including ice cream) 
Cough 
Exertional 
Coital 

Secondary headaches 
Associated with 

Head trauma 
Vascular disorders 
Intracranial disorders 
Substance use or withdrawal (including 

medication side effects) 
Systemic infections 
Metabolic disorders 
Structural disorder of head or neck 
Neuralgia syndromes 

Unclassifiable headaches 
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common. Individual patients may also describe more than one type of headache; 
for example, migraineurs experience tension headaches on occasion. 

Diagnosis 

The diagnosis of headache syndromes (Table 7.2) requires systematic clinical 
reasoning based on the history augmented by physical examination and judicious 
use of investigations or consultation to establish the most probable etiology for 
the pain. A particular feature is the potential to use the diagnostic process to in
crease patients' understanding and prepare them to take responsibility for long
term management in cooperation with the physician. 

Tension headaches are by far the most prevalent type of cephalic pain en
countered in family practice,8,10 probably followed by headaches secondary to 
other causes. The medical literature, research efforts, and therapeutic innovations 
focus on migraine and other interesting primary headache syndromes, but all 
headache patients deserve a competent assessment and appropriate, individual
ized treatment for their symptoms. 

History 

Headache diagnoses depend on the medical history. An open-ended approach, 
such as "Tell me about your headaches," followed by specific questions to elu
cidate essential features usually indicates which of the diagnostic categories is 
most probable. The history should address the criteria shown in Table 7.2 and 
clarify the following: 

1. Characteristics: nature of pain, location, radiation in head, intensity, exacer
bating and relieving factors or techniques, associated symptoms and signs. 

2. Pattern: usual duration and frequency of episodes, precipitating factors, de
scription of a typical episode, change in pattern over time, prodromes and pre
cipitating factors, postheadache symptoms. 

3. Personal history: age at onset, medical history (including medication, alco
hol, and substance use) with special emphasis on secondary causes of 
headache, such as depression or trauma; environmental and occupational ex
posure history (see Chapter 23). 

4. Investigations and treatments: previous diagnoses and supporting evidence, 
patient's degree of confidence in these diagnoses, patient's beliefs and con
cerns about diagnosis and potential treatments; previous treatments and de
gree of success; side effects of any investigations and treatments; patient pref
erences for treatment; current use of prescription and nonprescription 
medications. 

5. Family history: headache, other conditions, family attitudes to headache. 

The headache profile that emerges from the history has a high probability of 
correctly classifying the headache7,8,lO,1l without further investigation. It is im-
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portant, however, to complete the usual review of systems to uncover additional 
data. Throughout the history-taking process, the physician forms a general im
pression of the patient. Although subjective, this should correlate with the 
headache profile and is particularly useful for assessing psychological compo
nents of the situation, including which management strategies are most likely to 
be successfully implemented and followed by the patient. By the end of the his
tory taking, the physician should have the answer to two questions: Which of the 
five headache groups best fits the story? and Is this diagnosis likely in this par
ticular patient? 

Physical Examination 

The physical examination continues the dual processes of confirming a specific 
diagnosis and laying the groundwork for successful management. Unless the con
sultation coincides with an attack, many migraine, cluster, and other headache 
patients can be expected to have no abnormal fmdings on physical examination. 
Some authors recommend that only a targeted examination be performed, fo
cusing on the most probable cause of the secondary headache elicited from the 
history,8 whereas others emphasize the importance of complete physical and neu
rologic examination of every headache patient. 11 The time devoted to a complete 
examination may be a wise investment, as it documents both positive and nega
tive physical findings, contributes to the therapeutic alliance, and in many in
stances is therapeutic. Any physical examination targets the most probable di
agnoses based on the symptoms presented by the patient and the physician's 
knowledge of conditions relevant to the individual. 

Other Investigations 

A logical test strategy is guided by the most probable diagnosis (or diagnoses) 
suggested by the history and physical examination. Targeted laboratory and ra
diologic investigations are most useful for confirming the underlying cause of 
secondary headaches. Tests are often performed to relieve either physician or pa
tient distress and uncertainty. If the patient or family insists on tests the physi
cian does not believe appropriate, the contributions and limitations of the test in 
question should be reviewed. Similarly, the physician experiencing the WHIMS 
(what have I missed syndrome) must review the data and attempt to make a ra
tional decision as to the potential contribution of additional testing. 

Most of the debate over the appropriate role of testing currently involves ra
diologic investigation, specifically computed tomography (CT) and magnetic res
onance imaging (MRI). The role of these modalities is limited by the rarity in 
family practice of headaches caused by intracranial lesions. Serious intracranial 
pathology was the cause of only 0.4% of new headaches presented to primary 
care physicians in two studies.8,12 When deciding to refer a patient for advanced 
radiologic investigation, the family physician must seriously consider the poten
tial benefits versus the potential radiation exposure (for CT), patient distress 



154 ANNE D. WALLING 

(MRI), and cost. As the investigations have different and often complementary 
abilities, one must also have a clear concept of what type of intracranial lesion 
is being sought and its likely location. CT is very sensitive to acute hemorrhage 
and certain enhancing solid lesions; MRI provides better resolution in the pos
terior fossa and superior detection of gliosis, infection, posttraumatic changes, 
and certain tumors.13 Discussions with a neurologist or radiologist may be use
ful in this difficult area. 

Recent guidelines developed by a consortium including the American 
Academy of Family physicians (available at www.aaJP.org) recommend 
neuroimaging in migraine only if the result is likely to change clinical man
agement and the patient has a significant risk of a relevant abnormality.14 An 
exception may be made if patients are excessively worried about the potential 
etiology of headaches. This is in general agreement with the National Institutes 
of Health (NIH) Consensus Development Panel which recommended CT 
investigation of patients whose headaches were "severe, constant, unusual, or 
associated with neurological symptoms."15 This recommendation can be 
problematic in practice, however, as more than half of the patients describe 
their headaches as severe.8 The other elements of the NIH recommendations, 
particularly the presence of neurologic signs, are more useful. The final deci
sion to refer for CT or MRI remains a clinical judgment based on the charac
teristics of the patient, the symptom complex, and risk factors for intracranial 
pathology. 

Negotiation of Management 

Migraine, cluster, tension/stress, and many secondary headaches are recurrent; 
hence the emphasis is on enabling the patient to successfully manage a lifestyle 
that includes headaches. The physician who sets a goal of abolishing headaches 
is being unrealistic in almost all cases.7,s More appropriate goals are effective 
treatment of individual headache episodes and minimizing the number and 
severity of these episodes. Most headache patients are open to the concept that 
they carry a vulnerability to headaches and are willing to learn how to man
age this tendency. Patients who strongly resist this management approach are 
often highly dependent personalities who may have drug-seeking behavior or 
may change to another chronic pain symptom complex when offered aggres
sive treatment of headaches. The complete management plan includes patient 
education, treatment plans for both prophylaxis and acute management, and 
follow-up. 

Patient education is essential for the patient and family to manage headaches. 
They must understand the type of headache and its treatment and natural history. 
In addition to providing information, the physician must address hidden concerns. 
Many myths and beliefs are associated with headaches, and patients are em
powered to deal with their headaches once these beliefs are addressed. Patients 
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may be embarrassed by their fears; for example, almost all migraine patients have 
feared cerebral hemorrhage during a severe attack. 

Patient education and treatment overlap as the patient and family become re
sponsible for identifying and managing situations that precipitate or exacerbate 
headache. These situations range from avoiding foods that trigger migraine 
attacks to practicing conflict resolution. Stress is implicated in almost all 
headaches; even the pain of secondary headaches is less easy to manage in 
stressful situations. 

There are few "absolutes" in the pharmacologic treatment of headaches, and 
the large number of choices can be bewildering to both physicians and patients. 
In general, first-line analgesics and symptomatic treatment are effective, and nar
cotic use should be avoided. A common mistake is to appear tentative about ther
apy. The exasperated physician who uses phrases such as, "We'll try this," may 
convey the message that the medication is not expected to work. Conversely, im
plying to patients that one has selected a medication specific to their situation, 
and based on an understanding of the headache literature, recruits the placebo 
effect and is much more likely to succeed. Patients gather information about 
headaches and their treatment from a wide variety of sources, including news 
media and the experience of friends. Patient knowledge and opinions of specific 
treatments should be established before issuing a prescription. 

Nonpharmacologic advice is a powerful factor in building the placebo effect 
and therapeutic alliance. Physicians gather experiences from many patients and 
can pass on tips for headache management, such as Lamaze-type breathing ex
ercises for tension headaches, cold washcloth over the eyes during a migraine at
tack, and vigorous exercise at the start of migraine, cluster, or tension headaches. 
Including such information in the overall treatment plan enhances the physician's 
credibility and reinforces the message that headache management is not solely 
dependent on medications. Formal therapies such as relaxation therapy, thermal 
biofeedback, and cognitive-behavior therapy can be effective in individual mi
graine patients.I6 

Follow-Up 

With the exception of headaches secondary to acute self-limiting conditions, 
headaches tend to be a recurrent problem. Unless follow-up is well managed, the 
patient returns only at times of severe symptoms or exasperation at the failure of 
treatment. This pattern implies the risk of emergency visits at difficult times and 
consultation complicated by hostility or disappointment. In practice, patients man
age well if given scheduled appointments, particularly if they are combined with 
the expectation that the patient will come to the consultation well prepared (i.e., 
with information on the number, pattern, response to treatment, and any other 
relevant information about headaches since the last visit). Some authors recom
mend that patients keep a formal headache diary. 8 



156 ANNE D. WALLING 

Clinical Types of Headache 

Migraine 

Migraine-type headaches are estimated to affect more than 23 million Ameri
cans, approximately 17% of women and 6% of men. l7 Although all epidemio
logic studies are complicated by differences in definitions and design, migraine 
is more common in women at all ages and has a peak prevalence during young 
adulthood. Up to 30% of women aged 21 to 34 report at least one migraine-type 
headache per year.l8 

Up to 90% of migraine patients have a first-degree relative, usually a parent, 
also affected by migraine. 18 Perhaps because of familiarity with the condition, 
significant numbers of migraine sufferers (approximately 50%) do not seek med
ical assistance. Several classifications of migraine have been suggested. As shown 
in Table 7.2, the current international classification9 is based on clinical features, 
particularly the presence of aura. In practice, it is seldom useful to subclassify 
migraine. 

Patients in the "classic" subgroup (approximately 20% of all migraineurs) ex
perience a characteristic aura before the onset of migraine head pain. This aura 
may take several forms, but visual effects such as scotomas, zigzag lines, pho
topsia, or visual distortions are the most common. A much larger proportion of 
patients describe prodromal symptoms, which may be visceral, such as diarrhea 
or nausea, but are more commonly alterations in mood or behavior. Food crav
ings, mild euphoria (conversely, yawning), and heightened sensory perception, 
particularly of smell, are surprisingly common. 

The headache of migraine is severe, usually unilateral, described as "throb
bing" or "pulsating," and aggravated by movement. The pain usually takes 30 
minutes to 3 hours to reach maximum intensity, and it may last several hours. 
The eye and temple are the most frequent centers of pain, but occipital involve
ment is common. Each patient describes a characteristic group of associated 
symptoms among which nausea predominates. Either nausea or both photopho
bia and phonophobia are required for diagnosis along with the characteristic 
headache. During attacks, migraine patients avoid movement and sensory stim
uli, especially light. They may use pressure and either heat or cold over the ar
eas of maximal pain. The attack usually terminates with sleep. Vomiting appears 
to shorten attacks, and some patients admit to self-induced vomiting, although 
this phenomenon is not widely described in the literature. Many patients report 
a "hangover" on waking after a migraine, but others report complete freedom 
from symptoms and a sense of euphoria. The cause of migraine remains un
known; research indicates that migraine begins in neurons as a biochemical 
process, and that vascular phenomena are seconslary effects.19,20 

The treatment of migraine typifies the approach of enabling patients to man
age their own condition. A bewildering variety of therapies is available, and man
agement should be individualized. The treatment plan has three aspects: avoid
ance of precipitants, aggressive treatment of attacks, and prophylactic therapy if 
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indicated. Patients and their families can usually identify triggers of migraine at
tacks. The role of specific foods has probably been exaggerated,21 although red 
wine and cheese continue to have a significant reputation as migraine triggers. 
Disturbance in daily routine, particularly missed meals, excessive sleeping, and 
relaxation after periods of stress, are notorious precipitants of migraine attacks. 
Certain women correlate migraines with the onset of menstruation each month, 
but the effect of oral contraception and postmenopausal hormone replacement 
are unpredictable. Migraines commonly disappear during pregnancy. 

Patients should be encouraged to recognize their own aura or prodrome, as 
early treatment is most efficacious. Whatever treatment strategy is followed, early 
use of metoclopramide helps reduce nausea and counteract delayed gastric emp
tying. The multiple medications used for migraine may be categorized into four 
groups: 

1. Symptom control: principally analgesics, with or without adjunctive antiemet
ics or sedatives 

2. Ergotamines: based on the theory that migraine pain is due to cerebral va
sodilation 

3. Serotonin (5-hydroxytryptamine, 5-HT) receptor agonists: new class of agents 
(prototype is sumatriptan) based on etiology 

4. Prophylactic agents: large, diverse group of medications reported to reduce 
the frequency of attacks (Table 7.3). 

A common problem in migraine treatment is subtherapeutic dosage of med
ication or failure to absorb medication because of vomiting and gastric stasis. 

The choice of specific medications and route of delivery must be individualized. 
Factors contributing to the decision include the migraine characteristics (particu
larly the likelihood of vomiting), patient factors such as associated medical prob
lems, and medication issues including efficacy, speed of onset, side effects, cost, 
and acceptability. 17 The headache consortium guidelines stress the balance between 
adequate, effective treatment and the avoidance of iatrogenic effects from inap
propriate medication use.22 Patients frequently appreciate having more than one 
agent or combination of agents (e.g., ergotamine, analgesic, or a triptan drug) when 
they need to "keep going" and a combination analgesic and sedative for "backup" 
or situations when they can "crash." Many patients also report that a particular 
agent appears to work well for several months, but then they need to change it. 

Narcotics have almost no place in migraine therapy. Even in the emergency 
room situation, controlled studies have shown that adequate analgesia, use of in
jections of antiemetics, or injectable ergotamines are superior to narcotics.18 The 
migraine patient who demands narcotics or claims allergies to alternative treat
ments may be a drug abuser. Rarely, patients develop dehydration and "status 
migrainosus" when the attack lasts several days. These patients may require hos
pitalization and steroids in addition to fluids and aggressive therapy based on 
antiemetics plus a triptan drug or ergotamine preparation. 

The introduction of the triptans has dramatically changed migraine manage
ment,23 but the experience for individual patients may be unpredictable. Whereas 
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many patients experience dramatic relief, others find triptan use limited by nau
sea, return of headache 3 to 6 hours after initial clearing, and an unpleasant au
tonomic reaction of flushing, nausea, hyperventilation, and panic attack as the 
medication is absorbed. A European study found comparable pain relief but fewer 
side effects when a combination of aspirin and antiemetic was compared to suma
triptan.24 As with all migraine treatment, the importance of working with the pa
tient to achieve optimal results from the many options cannot be overstressed. 
For some patients the triptans are wonder drugs, but for others an expensive dis
appointment. The headache consortium concluded there was good clinical evi
dence of effectiveness for several drugs25 (Table 7.3). 

If patients find normal life disrupted by the frequency and severity of migraine 
attacks, prophylactic treatment should be considered.16 Beta-blockers are the most 
widely studied agents. Those without intrinsic sympathomimetic activity (e.g., 
propranolol, nadolol, atenolol, metoprolol) are effective, but the dosage at which 
individual patients benefit must be established by clinical trial. Amitriptyline ap
pears to prevent migraine at lower dosages than that used for treatment of de
pression. Beta-blockers and amitriptyline are synergistic if used together. Many 
other drugs have been recommended, but the studies are often small and diffi
cult to interpret because of the placebo effect and patient selection. Verapamil 
appears to have some prophylactic effect, but there is little evidence to support 
the use of other calcium channel blocking agents. Studies indicate that the anti
convulsant medication valproic acid can be prophylactic for migraine, and in
terest is growing in the use of fluoxetine and other selective serotonin reuptake 
inhibitors for this indication.26 A serotonin agonist, pizotifen, and a calcium
channel blocker, flunarizine, are widely used in other countries20 but are not yet 
approved for use in the United States. Conversely, methysergide, which has 
largely fallen out of use in the United States because of the fear of retroperi
toneal fibrosis, is returning to use in other countries at low dosages plus moni
toring for side effects and scheduled "drug holidays.,,21 

The choice of any prophylactic agent must balance potential benefit against 
issues of compliance, side effects, and COSt.16.26 Migraine patients can usually be 
assisted to find regimens that enable them to minimize attacks and deal effec
tively with those that do occur. They may be comforted by knowing that the con
dition tends to wane with age, has been associated with lower rates of cere
brovascular and ischemic heart disease than expected,19 and has afflicted a galaxy 
of famous people. 18 

Cluster Headaches 

The cluster headache, a rare but dramatic form, occurs predominantly in midd1e
aged men. The estimated prevalence is 69 per 100,000 adults with a 6: 1 male 
preponderance. 18 

The headache is severe, unilateral, centered around the eye or temple, and ac
companied by lacrimation, rhinorrhea, red eye, and other autonomic signs on the 
same side as the headache. Symptoms develop rapidly, reach peak intensity within 
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10 to 15 minutes, and last up to 2 hours. During the attack the patient is frantic 
with pain and may be suspected of intoxication, drug-induced behavior, or hys
teria.8 This behavior, including talk of suicide because of the severity of the pain, 
is characteristic, but patients may be too embarrassed to volunteer this informa
tion. The diagnosis is based on the description of attacks, especially their sever
ity, and is confIrmed by the unique time pattern described by the patient. Dur
ing a cluster period, which typically lasts 4 to 8 weeks, the patient experiences 
attacks at the same time or times of day with bizarre regularity. Approximately 
half of these attacks awaken the patient and are particularly frequent around 1 
A.M. Most patients experience one or two cluster periods per year and are com
pletely free from symptoms at other times. About 10% of patients develop chronic 
symptoms, with daily attacks over several years. During a cluster period, drink
ing alcohol or taking vasodilators almost inevitably precipitates an attack. It is 
speculated that the cluster headache is due to a disorder of serotonin metabolism 
or circadian rhythm (or both), but the cause remains unknown.l8 

Management strategies aim to provide relief from individual attacks and pro
phylactically to suppress cluster episodes (Table 7.3). Acute treatment must be 
of rapid onset and able to be administered by the patient or family. Conventional 
analgesics do not act quickly enough to provide relief, and all the current treat
ments of acute cluster headaches are diffIcult to administer to a patient who is 
restless and distracted with pain. Inhalation of oxygen is the traditional treatment, 
and inhalation or instillation of local anesthetics into the nostril on the affected 
side may also be effective. The only ergotamines likely to be effective during 
the acute attack are those delivered by inhaler or injection. European studies in
dicate that self-administered injections of sumatriptan are effective.27 

The mainstay of cluster headache management is to suppress headaches dur
ing a cluster period. As shown in Table 7.3, several drugs are effective. Drugs 
may also be used in combination (e.g., verapamil 80 mg qid with ergotamine 2 
mg hs).28 Treatment should be initiated as soon as a cluster period begins and 
continued for a few days beyond the expected duration of the cluster. Only the 
previous experience of each patient can be used to judge the duration of therapy. 
Each patient has a set length for the cluster period as well as a tendency to re
peat the same time and symptom pattern of individual headaches. It is particu
larly important in the age group usually affected by cluster headaches to moni
tor prophylactic drugs such as lithium, prednisone, ergotamine, indomethacin, 
calcium channel blockers, and methysergide for side effects. 

Tension-Stress (Muscle Contraction) Headaches 

Tension-stress headaches are the most frequent of all headaches encountered in 
clinical practice. lO,18 In one study of family practice consultations, they accounted 
for 70% of all new headache patients.8 These patients represent a select sample 
of all tension headache patients, as most sufferers are believed to manage their 
symptoms using simple analgesics or other strategies. Although physicians are 
familiar with the condition, it is diffIcult to defIne it because it presents in myr-
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iad forms and is known by several names. The formal defInition (Table 7.2) con
tains both positive and negative criteria, but a common problem is to diagnose 
tension headaches only after searching for more interesting etiologies for the 
symptoms. 

The etiology and pathophysiology of tension headaches are poorly understood. 
Stress, psychological abnormalities, muscle contraction, and abnormalities of 
neurotransmitters have been implicated.29,30 The clinical syndrome may repre
sent more than one entry, and in many cases there is considerable overlap with 
migraine. 19 

As with migraine, more than 70% of tension headaches occur in women, and 
a substantial proportion of patients (40%) give a family history of similar symp
toms. Tension headaches, however, tend to have their onset at an older age (70% 
after 20 years) and to produce symptoms daily or on several days per week, rather 
than occur as episodic attacks. 

The clinical picture is characterized by long periods (up to several years) of 
almost daily headaches that vary in intensity throughout the day. Most patients 
keep going with daily activities, but going to bed early is characteristic. The pain 
is described in many ways, among which "pressure," "tight band," and "aching" 
predominate. Patients usually express exhaustion, and the patient's affect 
and body language convey weariness and frustration. Sleep disturbances are 
common. 

Physical examination may be negative or may reveal tightness and tenderness 
of the muscles of the occipital area, posterior neck, and shoulders. Physical ex
amination is important to rule out secondary headache and to assist in establish
ing the therapeutic relationship. Attempts to treat the headaches with analgesics 
before establishing patient confIdence in the diagnosis risk failure despite esca
lating use of analgesics including narcotics. 

The treatment of tension headaches is frequently unsatisfactory. Success de
pends on treatment of any underlying condition (particularly depression), patient 
education about the nature of the condition, and the control of symptoms with
out creating dependence or other adverse effects (see Chapters 22 and 23). Ten
sion headache patients frequently take large quantities of analgesics, leading to 
gastrointestinal and other complications, or they use combination medicines con
taining sedatives. A wise investment during the history is to clarify all medica
tion use, including nonprescription medication, and to explore previous encoun
ters with physicians. Patients may have already been investigated extensively, 
and prior medical experiences color expectations and evaluation of management 
approaches. 

Acute episodes of headache are best managed by fIrst-line analgesics, such as 
acetaminophen, aspirin, or ibuprofen. Narcotics and combination drugs, espe
cially those that contain barbiturates or caffeine, should be avoided. Nonsteroidal 
antiinflammatory drugs (NSAIDs) may be more effective than other analgesics, 10 

especially if prescribed on a regular schedule for several days rather than on an 
as-needed basis. It is useful to teach the patient and family simple massage and 
relaxation techniques and to explore methods to resolve conflicts and enhance 
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self-esteem. Not all patients require extensive counseling or biofeedback. The 
most significant predictor of symptom resolution after 1 year has been shown to 
be patient confidence that the problem had been fully discussed with a physi
cian.8 In addition to treating underlying depression, amitriptyline and other an
tidepressants raise pain thresholds and playa significant role in enabling patients 
to manage symptoms. The effective dosage may be lower than that required for 
depressive illnesses. 

Secondary Headaches 

Headache is part of the clinical picture of many conditions. Particularly in chil
dren, frontal headache is a common accompaniment of fever. In all age groups, 
almost any condition of the head and neck and several systemic conditions can 
present as headache. A careful history combined with physical examination and 
other investigations where appropriate can almost always differentiate second
ary from primary headache. 3 

There is particular concern in family practice not to miss the rare but serious in
tracranial condition, especially brain tumor. The symptoms of an intracranial le
sion depend on its size, location, and displacement effect on other tissues. No sin
gle characteristic headache picture can therefore be given. Suspicion should be 
raised about headaches of recent onset that appear to become steadily more severe, 
do not fit any of the primary classifications, and do not respond to first-line treat
ment. Close follow-up and repeated physical examinations may detect the earliest 
neurologic abnormalities, but if there is a high degree of suspicion, early radio
logic investigation or specialist consultation should be obtained. With intracranial 
vascular lesions, the first symptom may be a catastrophic hemorrhage. 

A growing area of concern for family physicians is "rebound" headache, some
times called chronic daily headache, which may represent up to 30% of headache 
consultations.3D These patients have headaches at least 15 days per month. These 
patients initially have tension, migraine, or secondary headaches but inappropri
ate and/or excessive use of medications sets up a vicious cycle in which the treat
ment itself exacerbates and perpetuates headache. Drug-rebound headaches oc
cur with analgesics, ergotarnines, and triptans. In addition, headache may be an 
adverse effect of several drugs, including NSAlDS.3I 

Specific Headache Syndromes 

The literature describes several specific primary headache syndromes that are un
common but may be encountered in practice (e.g., cough headache) (Table 7.1). 
These syndromes are more common in men and are characterized by the sever
ity of the pain and the potential for confusion with serious intracranial condi
tions. Despite the dramatic history, the conditions are generally benign and many 
respond to indomethacin. 18 Neuroimaging may be necessary to confirm the di
agnosis. Explanation, reassurance, and symptom control are usually effective. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Lois Nelson Martino is a 44-year-old divorced woman who works as a 
paralegal. 

PRESENTING PROBLEM 

Headaches. 

PRESENT ILLNESS 

For 6 months, Lois has had headaches that occur two or three times a month. 
The headaches are sometimes preceded by a sense of feeling a little "men
tally fuzzy," and there may be slightly blurred vision. The headache pain, 
which begins about 20 to 30 minutes after the onset of the initial symp
toms, is severe, throbbing, and generally right-sided, although it sometimes 
is on the left or spreads to involve the whole head. Lois reports that nau
sea often accompanies the pain but that she has never vomited during a 
headache. When the headache is present, she is especially sensitive to noise 
or bright lights, and she generally retreats to a dark room for the duration 
of the pain, which is usually some 3 to 6 hours. The patient has used as
pirin and ibuprofen (Advil) for pain, but these afford little relief. She is 
concerned because the headaches sometimes occur during the day and are 
interfering with her work. 

PAST MEDICAL HISTORY 

She had an appendectomy at age 16 and is the mother of one child, 
aged 22. 

SOCIAL HISTORY 

Mrs. Martino has been employed with the same law firm for 8 years. 
She left her previous job at the time of her divorce 10 years ago; her 
ex-husband, Ralph Martino, is an attorney. She lives alone in an apart
ment not far from the home of her daughter Ann and son-in-law Luke 
Priestley. 
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HABITS 

She has never smoked and uses alcohol only rarely. She takes no daily 
medications. Her meals are often at irregular times, and she drinks ap
proximately six cans of diet cola each day. 

FAMILY HISTORY 

Her father, aged 76, has osteoarthritis and type 2 diabetes mellitus. Her 
mother, aged 71, has hypertension and sometimes takes medication for de
pression. She has three siblings. 

REVIEW OF SYSTEMS 

The patient believes that she sometimes feels excessively tired at the end 
of the day and sometimes awakes in the middle of the night and has trou
ble getting back to sleep . 

• What more do you wish to know about the patient's headaches? 
• How would you inquire to learn more about events in her personal life 

and at work? 
• What else would you ask about the family history? Why? 
• Are you listening carefully to what the patient is trying to tell you? 

Objective 

GENERAL 

Mrs. Martino seems slightly anxious. She uses notes and a calendar while 
describing her symptoms. 

VITAL SIGNS 

Height,S ft 6 in; weight, 133 lb; blood pressure, 126/82; pulse, 74; tem
perature, 37.1 0c. 

EXAMINATION 

The eyes, ears, nose, and throat are normal, including an unremarkable fun
duscopic examination. There are no abnormalities of the neck and thyroid. 
Cranial nerves II to XII are normal. The finger-to-nose test, deep tendon 
reflexes, and Romberg test are all normal. 
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LABORATORY 

No office laboratory tests are perfonned at this visit. 

• What more-if anything-would you include in the physical examina-
tion, and why? 

• What additional neurologic tests might be useful? 
• What laboratory tests-if any-might be helpful? 
• What diagnostic imaging-if any-might be important and cost-effec

tive? 

Assessment 

• What appears to be Mrs. Martino's problem, and how would you explain 
it to her? 

• What do you think is the patient's chief concern about her headaches? 
Explain. 

• How are her headaches likely to be affecting her life at home and at 
work? 

• What is the possible significance of her tiredness and sleep disturbance? 

Plan 

• What medical therapy would you recommend today? Why did you choose 
this regimen? 

• What diet and life-style changes would you advise? 
• How might you help Mrs. Martino deal with the impact of the headaches 

on her work? 
• If the headaches become more severe or more frequent over the next few 

months, what would you do then? 
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Hypertension 
STEPHEN A. BRUNTON 

Despite widespread efforts to improve education and enhance public awareness, 
up to 33% of persons with hypertension remain undiagnosed, and only about 
50% of those known to have hypertension are adequately controlled. The per
centages of patients who are aware that they have hypertension, who are treated, 
and who are controlled have increased since the 1970s (Table 8.1). Most have 
stage 1 hypertension, and controversy still exists concerning the appropriate ap
proach to these patients. Nonpharmacologic therapy is often the first choice, and 
this approach continues to evolve.1 Of the 20 to 30 million hypertensives who 
receive pharmacologic therapy, fewer than 50% adhere to their therapeutic reg
imen for more than 1 year, and 60% of these patients reduce the dosage of their 
drug owing to adverse effects. A negative impact on the patient's quality-of-life 
may occur as a result of just making the diagnosis. Effects such as increased ab
senteeism, sickness behavior, hypochondria, and decreased self-esteem have been 
noted in cohorts of previously well individuals who have been told they were 
hypertensive.2 A 1987 survey of physicians revealed that they regarded quality
of-life changes to be the primary impediment to effective pharmacologic treat
ment of hypertension. 

The challenge to the clinician is to provide patient education and develop a 
hypertension regimen that effectively lowers blood pressure or reduces cardiac 
risk factors, minimizes changes in concomitant disease states, and maintains or 
improves quality of life. Putting the patient first necessitates integrating the in
dividual patient's lifestyle and current disease states with a thorough under
standing of the effect of drug and nondrug therapy on quality of life. This chap
ter reviews nonpharmacologic and pharmacologic therapy, with special emphasis 
on individualizing patient regimens to improve adherence. 

Detection 

The diagnosis of hypertension should not be based on any single measurement 
but should be established on the basis of at least three readings with an average 
systolic blood pressure of 140 rom Hg and a diastolic pressure of 90 rom Hg. 
Mechanisms should be established to standardize the measurement process: (1) 
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170 STEPHEN A. BRUNTON 

TABLE 8.1. Trends in the Awareness, Treatment, and Control of High 
Blood Pressure in Adults: United States, 1976-94a 

NHANES III NHANES III 
NHANES II (Phase 1) (Phase 2) 
(1976-80) 1988-91 1991-94 

Awareness 51% 73% 68.4% 
Treatment 31% 55% 53.6% 
Controlb 10% 29% 27.4% 

aData are for adults age 18 to 74 years with SBP of 140 mm Hg or greater, DBP of 90 mm 
Hg or greater, or taking antihypertensive medication. 
bSBP below 140 mm Hg and DBP below 90 mm Hg. 
Source: National Institutes of Health.1 

The patient should be seated comfortably with the ann positioned at heart level. 
(2) Caffeine or nicotine should not have been ingested within 30 minutes before 
measurement. (3) The patient should be seated in a quiet environment for at least 
5 minutes. (4) An appropriate sphygmomanometer cuff should be used (i.e., the 
rubber bladder should encircle at least two-thirds of the ann). (5) Measurement 
of the diastolic blood pressure should be based on the disappearance of sound 
(phase V Korotkoff sound). Table 8.2 describes the classification of blood pres
sure for adults. 

TABLE 8.2. Classification of Blood Pressure for Adults Aged 18 Years and Oldera 

Systolic Diastolic 
Category (mm Hg) (mm Hg) 

Optimalb <120 <80 
Normal <130 <85 
High normal 130--139 85-89 
Hypertensionc 

Stage 1 140-159 90-99 
Stage 2 160-179 100--109 
Stage 3 >180 >110 

Source: National Institutes of Health. 1 

Note: In addition to classifying stages of hypertension based on average blood pressure lev
els, the clinician should specify the presence or absence of target organ disease and additional 
risk factors. For example, a patient with diabetes, a blood pressure of 142/94 mm Hg, and left 
ventricular hypertrophy should be classified as "stage 1 hypertension with target organ dis
ease (left ventricular hypertrophy) and with another major risk factor (diabetes)." This speci
ficity is important for risk classification and management. 
aNot taking antihypertensive drugs and not acutely ill. When systolic and diastolic pressures 
fall into different categories, the higher category should be selected to classify the individual's 
blood pressure status. For instance, 160/92 mm Hg should be classified as stage 2 and 174/120 
mm Hg as stage 3. Isolated systolic hypertension is defined as systolic pressure of 140 mm 
Hg or more and diastolic pressure of less than 90 mm Hg and staged appropriately (e.g., 
170/82 mm Hg is defined as stage 2 isolated systolic hypertension). 
bOptimal blood pressure with respect to cardiovascular risk is systolic pressure <120 mm Hg 
and diastolic pressure <80 mm Hg. However, unusually low readings should be evaluated 
for clinical significance. 
cBased on the average of two or more readings taken at each of two or more visits after an 
initial screening. 
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Evaluation 

Evaluation is directed toward establishing the etiology of hypertension, identi
fying other cardiovascular risk factors, and evaluating the possibility of target or
gan damage. Although most hypertension is considered "essential," primary, or 
idiopathic, it is necessary to eliminate secondary causes of hypertension, includ
ing renovascular disease, polycystic renal disease, aortic coarctation, Cushing 
syndrome, and pheochromocytoma. It is important to ensure that the patient is 
not on medications that may result in increased blood pressure, such as oral con
traceptives, nasal decongestants, appetite suppressants, nonsteroidal antiinflam
matory drugs (NSAlDs), steroids, and tricyclic antidepressants. 

Medical History 

The medical history should include a review of the family history for hyperten
sion and cardiovascular disease, previous measurements of blood pressure, symp
toms suggestive of secondary causes of hypertension, and other cardiovascular 
risk factors including smoking, hyperlipidemia, obesity, and diabetes. Environ
mental and psychosocial factors that may influence blood pressure control or the 
ability of the individual to comply with therapy should also be considered. 

Physical Examination and Laboratory Tests 

The physical examination should include more than one blood pressure meas
urement in both standing and seated positions with verification in the contralat
eral arm. (If a discrepancy exists, the higher value is used.) The rest of the phys
ical examination includes (1) an evaluation of the optic fundi with gradation of 
hypertensive changes; (2) examination of the neck for bruits and thyromegaly; 
(3) a heart examination to evaluate for hypertrophy, arrhythmias, or additional 
sounds; (4) abdominal examination to search for evidence of aneur-ysms or kid
ney abnormalities; (5) examination of the extremities to check the pulses; and 
(6) a careful neurologic evaluation. 

Some baseline laboratory tests may be helpful for the initial evaluation. They 
might include urinalysis and serum potassium, blood urea nitrogen, and creati
nine levels. A lipid panel may help evaluate cardiovascular risk. 

Treatment 

The goal of therapy is not just to bring the blood pressure lower than 140 mm 
Hg systolic and 90 mm Hg diastolic, but rather to prevent the morbidity and mor
tality associated with hypertension. As such, the decision to treat hypertension 
is based on documentation that the blood pressure has remained elevated and on 
assessment of the risk for that particular patient. 
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In general, individuals with blood pressure ranges considered borderline high 
(i.e., systolic of 130 to 139 mm Hg or diastolic of 85 to 89 mm Hg) should have 
their blood pressures rechecked within 1 year. Blood pressures in the stage 1 
range should be confirmed within 2 months by repeated measurements; however, 
certain lifestyle approaches are appropriate even at this level. Blood pressures 
that are markedly elevated (e.g., systolic> 180 mm Hg or diastolic> 110 mm 
Hg) or those associated with evidence of existing end-organ damage may require 
immediate pharmacologic intervention. In general, whether pharmacologic in
tervention is initiated, a nonpharmacologic approach is the foundation of any 
management strategy'! 

Nonpharmacologic Therapeutic Approaches 

Information concerning dietary modifications, exercise, weight reduction, the role 
of cations, and the possible role of relaxation and stress management techniques 
for reducing blood pressure have opened the door for greater acceptance of mul
tiple nonpharmacologic approaches to the treatment of hypertension. The 1988 
report of the Joint National Committee (JNC) on the Detection, Evaluation, and 
Treatment of High Blood Pressure recommended that "nonpharmacological ap
proaches be used both as definitive intervention and as an adjunct for pharma
cological therapy and should be considered for all antihypertensive therapy." 

Several studies have shown positive correlation of increased blood pressure 
with alcohol consumption of more than 2 ounces/day.3 Although smoking has 
not been shown to cause sustained hypertension, it is associated with increased 
cardiovascular, pulmonary, and hypertension risks, and therefore should be elim
inated.4 

Weight reduction has a strong correlation with decreased blood pressure in 
obese individuals. Stamler et al5 reported that a lO-pound weight loss maintained 
over a 4-year period allowed 50% of participants previously on pharmacologic 
management to remain normotensive and free of medication. 

Sodium restriction has been a mainstay of hypertension control, as a 100 mEq 
drop in daily intake can result in a 2- to 9-mm Hg decline in systolic blood pres
sure in salt-sensitive individuals. This goal is one of the easiest for a patient to 
accomplish, as moderate restriction can be accomplished by eliminating table salt 
for cooking, avoiding salty foods, and using a salt substitute.6 

Regular aerobic exercise not only assists with weight reduction but also ap
pears to lower diastolic blood pressure. Cade and associates 7 reported a decline 
from 117 to 97 mm Hg diastolic blood pressure after 3 months of daily walking 
or running for 2 miles. This effect appeared to be independent of weight loss, 
and some benefit persisted even if the patient became sedentary. 

Vegetarian diets high in polyunsaturated fats, potassium, and fiber result in 
lower blood pressures than diets high in saturated fats. Dietary fat control also 
contributes to the reduction of cholesterol and coronary artery disease risk.8 The 
role of cations such as potassium, magnesium, and calcium in lowering blood 
pressure has now been investigated. High potassium intake (>80 mEq/day) may 
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result in a modest decline in blood pressure while offering a natriuretic and car
dioprotective effect. These effects are more pronounced in hypokalemic indi
viduals.9 Magnesium and calcium supplementation of more than 300 mg/day and 
800 mg/day, respectively, have been shown to lower the relative risk of devel
oping hypertension in a large cohort of women. The impact of individual sup
plementation is less clear, and the role of these substances is still controversial.1o 

Stress management and relaxation techniques over a 4-year period have been 
shown to reduce systolic blood pressure 10 to 15 mm Hg and diastolic blood 
pressure 5 to 10 mm Hg. However, these results are variable and are largely de
pendent on the instructor-patient relationship.!1 

The effects of nonpharmacologic approaches can be additive and certainly are 
beneficial even if the patient requires drug therapy. Stamler and associates 12 doc
umented that reducing weight and lowering salt and alcohol intake allowed 39% 
of patients previously on therapy to remain normotensive without medication 
over a 4-year period. In the mildly hypertensive individual, these lifestyle mod
ifications should be tried for at least 6 months before initiating pharmacologic 
therapy. 

Pharmacologic Therapy 

The decision to initiate drug therapy requires consideration of individual patient 
characteristics, such as age, race, sex, family history, cardiovascular risk factors, 
concomitant disease states, compliance, and ability to purchase the prescribed 
therapeutic agent. Pharmacologic therapy is recommended when the systolic 
blood pressure is higher than 160 mm Hg and the diastolic blood pressure re
mains higher than 100 mm Hg. Treatment of stage 2 and 3 hypertension (sys
tolic pressure> 160 and diastolic pressure> 100 mm Hg) has reduced cardio
vascular morbidity and mortality dramatically since the 1960s. The incidence of 
stroke, congestive heart failure, and left ventricular hypertrophy has also de
creased among treated stage 1 hypertensives, and therapy is recommended if pa
tients have one or more cardiovascular risk factors and have not controlled their 
blood pressure after 6 months of lifestyle modification. 

The ideal antihypertensive agent would improve quality of life, reduce coro
nary heart disease risk factors, maintain normal hemodynamic profiles, reduce 
left ventricular hypertrophy, have a positive impact on concomitant disease states, 
and reduce end-organ damage while effectively lowering blood pressure on a 
convenient dosing regimen at minimal cost to the patient. This "magic bullet" 
has yet to be synthesized, although several of the newer antihypertensive classes 
offer the possibility of many of these positive outcomes. 

The selection of an appropriate antihypertensive agent may be based on the 
current recommendations of the JNC on the Detection, Evaluation, and Treat
ment of High Blood Pressure or individualized to the specific medical, social, 
psychological, and economic situation of each patient.1 The previous stepped
care approach has been modified by the JNC into an algorithm that permits an 
individualized approach to the patient (Fig. 8.1). Many clinicians have moved 



Algorithm for the Treatment of Hypertension 

Begin or Continue Lifestyle Modifications 

~ 
Not at Goal Blood Pressure «140/90 mm Hg) 

Lower goals for patients with diabetes or renal disease (see ref 1, chap. 4) 

t 
Initial Drug Choices* 

Uncomplicated Hypertensiorrt Compelling Indicationst 
Diuretics Diabetes mellitus (type 1) with proteinuria 
Beta-blockers • ACE inhibitors 

Heart failure 
Specific Indications for the • ACE inhibitors 
Following Drugs (see text) • Diuretics 
ACE inhibitors Isolated systolic hypertension (older persons) 
Angiotensin II receptor blockers • Diuretics preferred 
Alpha-blockers • Long-acting dihydropyridine 
Alpha-beta-blockers calcium antagonists 
Beta-blockers Myocardial infarction 
Calcium antagonists • Beta-blockers (non-ISA) 
Diuretics • ACE inhibitors (with systolic 

dysfunction) 

• Start with a low dose of long-acting once-daily drug, and titrate dose. 
• Low-dose combinations may be appropriate. 

~ 
Not at Goal Blood Pressure 

~ 
No response or troublesome 

side effects 

~ 
Substitute another drug from 

a different class. 

~ 

~ 
Inadequate response but well tolerated 

Add a second agent from a different 
class (diuretic if not already used). 

~ 
Not at Goal Blood Pressure 

~ 
Continue adding agents from other classes. 

Consider referral to a hypertension specialist. 

'Unless contraindicated. ACE indicates angiotensin-converting enzyme; ISA, intrinsic sympa
thomimetic activity. 
tBased on randomized controlled trials (see ref. 1, chaps. 3 and 4). 
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away from the stepped-care philosophy toward a monotherapy approach, which 
maximizes the dose of one drug before substituting or adding another. Combi
nation therapy with lower doses of several agents may also be utilized to mini
mize adverse effects. Therapeutic choices must be based on a sound under
standing of the mechanism of action, pharmacokinetics, adverse effect profile, 
and cost of available agents. 

Major Antihypertensive Classes 

ACE Inhibitors 

Angiotensin-converting enzyme (ACE) inhibitors (Table 8.3) block the conver
sion of angiotensin I to angiotensin II, resulting in decreased aldosterone pro
duction with subsequent increased sodium and water excretion. Renin and potas
sium levels are usually increased as a result of this medication. The hemodynamic 
response includes decreased peripheral resistance, increased renal blood flow, 
and minimal changes in cardiac output and glomerular filtration rate. There is 
little change in insulin and glucose levels or in the lipid fractions. The adverse 
effects of ACE inhibitors include cough 0-30%), headache, dizziness, first-dose 
syncope in salt- or volume-depleted patients, acute renal failure in patients with 
renal artery stenosis, angioedema (0.1-0.2%), and teratogenic effects in the hu
man fetus. Thus, ACE inhibitors should not be used during the second and third 
trimesters of pregnancy. Captopril (Capoten) has a higher incidence ofrash, dys
geusia, neutropenia, and proteinuria than the others due to a sulfhydryl group in 
the ring structure. 13 

The ACE inhibitors are good first-line agents for patients with diabetes, con
gestive heart failure, peripheral vascular disease, elevated lipids, and renal in
sufficiency. This class is effective in all races and ages, although black patients 
respond better with the addition of a diuretic. 14,15 

Angiotensin Receptor Antagonists 

Angiotensin receptor antagonists, a newer class of antihypertensive agents, binds 
to the angiotensin II receptors, resulting in blockade of the vasoconstrictor and 
aldosterone-secreting effects of angiotensin II. In addition, bradykinin produc
tion is not stimulated. The first agent available in the United States was losartan 
(Cozaar). The physiologic effects of losartan include a rise in plasma renin and 
angiotensin II levels and a decrease in aldosterone production. There is no sig
nificant change in plasma potassium levels and no effect on glomerular filtration 
rate, renal plasma flow, heart rate, triglycerides, total cholesterol, high-density 

FIGURE 8.1. Algorithm for the treatment of hypertension. (From National Institutes 
of Health.') 
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lipoprotein (HDL) cholesterol, or glucose. Losartan use does produce a small uri
cosuric effect with lowering of plasma uric acid levels. 

These agents are effective antihypertensives in adults and the elderly. Blood 
pressure-lowering effects are not as significant in black patients. Adverse effects 
include muscle pain, dizziness, cough, insomnia, and nasal congestion. As with 
ACE inhibitors, angiotensin receptor antagonists should not be used during the 
second and third trimesters of pregnancy. 

At this time the role of angiotensin receptor antagonists is not completely de
fined. Further study of the hemodynamic effects in large populations is needed 
to determine the role in cardiac patients. These agents are an alternative antihy
pertensive agent for patients experiencing adverse effects from ACE inhibitors. 

Calcium Entry Antagonists 

Calcium entry antagonists (CEAs) inhibit the movement of calcium across cell 
membranes in myocardial and smooth muscles. This action dilates coronary ar
teries, and additional peripheral arteriole dilation reduces total peripheral resist
ance, resulting in decreased blood pressure. Although the mechanism of action 
for lowering blood pressure is similar for these agents, structural differences re
sult in varying effects on cardiac conduction and adverse effect profiles. Vera
pamil (Calan, Covera, Isoptin, Verelan) and diltiazem (Cardizem, Dilacor, 
Tiazac) slow atrioventricular (A V) node conduction and prolong the effective re
fractory period in the A V node. Cardiac output is increased by nifedipine (Pro
cardia), nicardipine (Cardene), isradipine (DynaCirc), and felodipine (Plendil). 

The calcium entry antagonists are contraindicated in patients with heart block, 
cardiogenic shock, or acute myocardial infarction. Common adverse effects in
clude peripheral edema, dizziness, headache, asthenia, nausea, constipation, 
flushing, and tachycardia. Calcium entry antagonists have no significant impact 
on lipid profiles or glucose metabolism. 1 

These agents are effective at all ages and in all races. They are good choices 
for patients with diabetes, angina, migraine, chronic obstructive pUlmonary dis
ease (COPD)/asthma, peripheral vascular disease, renal insufficiency, and 
supraventricular arrhythmias. 14,15 

Diuretics 

Thiazide, loop, and potassium-sparing diuretics have been the mainstay of anti
hypertensive therapy since the 1960s. They remain as first-line agents in the JNC 
VI approach, although the ACE inhibitors and calcium entry antagonists are rap
idly replacing diuretics as monotherapy for hypertension. 

Thiazide diuretics increase renal excretion of sodium and chloride at the dis
tal segment of the renal tubule, resulting in decreased plasma volume, cardiac 
output, and renal blood flow and increased renin activity. Potassium excretion is 
increased, and calcium and uric acid elimination is decreased. 13 Thiazides ad
versely affect lipid metabolism by increasing the total cholesterol level 6% to 
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10% and the low-density lipoprotein (LDL) cholesterol 6% to 20%, and by caus
ing a possible 15% to 20% rise in triglycerides. 15 Plasma glucose levels increase 
secondary to a decrease in insulin secretion. Clinical adverse effects include nau
sea, vomiting, diarrhea, dizziness, headache, fatigue, muscle cramps, gout at
tacks, and impotence. Thiazides are inexpensive choices for initial therapy, but 
caution must be exercised in patients with preexisting cardiac dysfunction, lipid 
abnormalities, diabetes mellitus, and gout. The lowest effective dose is recom
mended to minimize these potential adverse effects. Suggested daily doses are 
hydrochlorothiazide (HydroDIURIL) 25 mg, chlorthalidone (Hygroton) 25 mg, 
and indapamide (Lozol) 2.5 mg daily. Indapamide is unique among thiazides in 
that it has minimal effects on glucose, lipids, and uric acid. Thiazides are good 
choices for volume/salt-dependent, low-renin hypertensives. Thiazides improve 
blood pressure control when added to ACE inhibitors, beta-blockers, vasodila
tors, and alpha-blockers. 

The loop diuretics-furosemide (Lasix), torsemide (Demadex), and 
bumetanide (Bumex)-inhibit sodium and chloride reabsorption in the proximal 
and distal tubules and the loop of Henle. These diuretics are effective in patients 
with decreased renal function. The primary adverse effects include ototoxicity 
with high doses in patients with severe renal disease and in combination with an 
arninoglycoside, photosensitivity, excess potassium loss, increased serum uric 
acid, decreased calcium levels, and impaired glucose metabolism. Patients may 
experience nausea, vomiting, diarrhea, headache, blurred vision, tinnitus, mus
cle cramps, fatigue, or weakness. Furosemide and bumetanide are utilized in pa
tients with compromised renal function or congestive heart failure (CHF) and as 
adjuncts to volume-retaining agents such as hydralazine (Apresoline) and mi
noxidil (Loniten). 

The potassium-sparing diuretics spironolactone (Aldactone), triamterene 
(Dyrenium), and amiloride (Midamor) are useful for preventing potassium 
wastage from thiazide and loop diuretics. Spironolactone competitively inhibits 
the uptake of aldosterone at the receptor site in the distal tubule, thereby reduc
ing aldosterone effects. It is used for treatment of primary aldosteronism, CHF, 
cirrhosis with ascites, hypertension, and hirsutism. Triamterene is used in com
bination with hydrochlorothiazide as Dyazide or Maxzide and effectively pre
vents potassium loss. Amiloride inhibits potassium excretion at the collecting 
duct. Adverse reactions associated with spironolactone include gynecomastia, 
nausea, vomiting, diarrhea, muscle cramps, lethargy, and hyperkalemia. Tri
amterene and amiloride have adverse effects similar to those seen with the thi
azide diuretics. 13- 15 

Antiadrenergic Agents 

BETA-BLOCKERS 

f3-adrenergic blocking agents compete with f3-agonists for Bl receptors in car
diac muscles and B2 receptors in the bronchial and vascular musculature, in-
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hibiting the dilator, inotropic, and chronotropic effects of ,a-adrenergic stimula
tion. Clinical responses to ,a-adrenergic blockade include decreased heart rate, 
cardiac output, blood pressure, renin production, and bronchiolar constriction; 
there is also an initial increase in total peripheral resistance, which returns to nor
mal with chronic use. 

Beta-blockers are contraindicated for sinus bradycardia, second- or third
degree heart block, cardiogenic shock, cardiac failure, and severe COPD/asthma. 
The adverse effect profile of beta-blocking agents is partially dependent on their 
receptor selectivity (Table 8.3). Acebutolol (Sectral), penbutolol (Levatol), car
teolol (Cartrol), and pindolol (Visken) have intrinsic sympathomimetic activity 
(ISA), resulting in less effect on cardiac output and lipid profiles. Beta-blockers 
without ISA slow the heart rate, decrease cardiac output, increase peripheral vas
cular resistance, and cause bronchospasm. Common adverse effects include fa
tigue, impotence, depression, shortness of breath, cold extremities, cough, drowsi
ness, and dizziness. The more lipid-soluble agents, such as propranolol and 
metoprolol, have a higher incidence of central nervous system (CNS) effects. In 
diabetic patients beta-blockers may mask the usual symptoms of hypoglycemia, 
such as tremor, tachycardia, and hunger.13 Increased triglycerides (30%) and de
creased HDL cholesterol (1-20%) occur with non-ISA agents.I5 Beta-blockers 
are effective agents in the young and white populations. Black patients may 
not respond as well to monotherapy because of their lower renin levels. Beta
blockers are good choices for patients with supraventricular tachycardia, high 
cardiac output, angina, recent myocardial infarction, migraine, and glaucoma. 
Caution should be exercised in those with diabetes, CHF, peripheral vascular 
disease, COPD/asthma, and an elevated lipid profile. 14 

CENTRAL ACTING DRUGS 

Methyldopa (Aldomet), clonidine (Catapres), guanfacine (Tenex), and guanabenz 
(Wytensin) are central aragonists. These agents decrease dopamine and nor
epinephrine production in the brain, resulting in a decrease in sympathetic 
nervous activity throughout the body. Blood pressure declines with the decrease 
in peripheral resistance. Methyldopa exhibits a unique adverse effect profile as 
it induces autoimmune disorders, such as those with positive Coombs' and anti
nuclear antibody (ANA) tests, hemolytic anemia, and hepatic necrosis. The other 
agents produce sedation, dry mouth, and dizziness. Abrupt clonidine withdrawal 
may result in rebound hypertension. These drugs are good choices for patients 
with asthma, diabetes, high cholesterol, and peripheral vascular disease. 

PERIPHERAL ACTING DRUGS 

Guanadrel (Hylorel), reserpine (Serpasil), and guanethidine (Ismelin) are pe
ripheral anti adrenergic agents. Their mechanism of action is at the storage gran
ule level of norepinephrine release. They are infrequently chosen because of their 
significant side effects, which include profound hypotension, sedation, depres
sion, and impotence. 
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al-BLOCKERS 

a1-Receptor blockers have an affinity for the a1-receptor on vascular smooth 
muscles, thereby blocking the uptake of catecholarnines by smooth muscle cells. 
This action results in peripheral vasodilation. The currently available agents are 
prazosin (Minipress), terazosin (Hytrin) , and doxazosin (Cardura). There is a 
marked reduction in blood pressure with the first dose of these drugs. It is rec
ommended that they be started with 1 mg at bedtime and titrate slowly upward 
over 2 to 4 weeks. When adding a second antihypertensive the a-blocker dose 
should be decreased and titrated upward again. Often a diuretic is added to a1-

blocker therapy to reduce sodium and water retention. The primary adverse ef
fects of these three drugs are dizziness, sedation, nasal congestion, headache, and 
postural effects. They do not significantly affect lipids, glucose, electrolytes, or 
exercise tolerance. a1-Blockers are good choices for young active adults and pa
tients with diabetes, renal insufficiency, CHF, peripheral vascular disease, 
COPD/asthma, or elevated lipids. 

The Antihypertensive and Lipid Lowering Treatment to Prevent Heart Attack 
Trial (ALLHAT) was initiated in 1994 to evaluate the impact of various classes 
of antihypertensives on outcomes. In early 2000 the doxazosin treatment arm was 
discontinued because a twofold higher incidence of CHF was noted compared to 
those on chlorthalidone. 16 

Vasodilators 

The two direct vasodilators, hydralazine (Apresoline) and minoxidil (Loniten), 
dilate peripheral arterioles, resulting in a significant fall in blood pressure. A 
sympathetic reflex increase in heart rate, renin and catecholamine release, and 
venous constriction occur. The renal response includes sodium and water reten
tion. The patient often experiences tachycardia, flushing, and headache. Addi
tion of a diuretic and a beta-blocker relieves the major adverse effects of the va
sodilators. Hydralazine may cause a lupus-like reaction with fever, rash, and joint 
pain. Chronic use of minoxidil often results in hirsutism with increased facial 
and arm hair. These drugs are third- or fourth-line agents because of their ad
verse side-effect profile. 13- 15 

Quality-of-Life Issues 

The need for lifestyle changes and probable drug therapy increases the possibil
ity that the patient's quality of life will be altered. The adverse physical, mental, 
and metabolic effects of antihypertensive therapy results in significant nonad
herence to prescribed regimens. In 1982 Iachuck and associates17 investigated 
the effect of medications on their patients by asking them, their closest relatives, 
and their physicians a series of questions concerning their quality of life since 
starting the blood pressure medications. The physicians and patients thought there 



184 STEPHEN A. BRUNTON 

was either no change or improvement, whereas 99% of the relatives thought the 
patients were worse. They cited side effects such as memory loss, irritability, de
creased libido, hypochondria, and decreased energy as major problemsP Other 
studies during the 1980s confirm that nonselective beta-blockers, diuretics, and 
methyldopa compromised quality of life to a far greater extent than ACE in
hibitors or calcium entry antagonists.l7- I9 Further research in this area is neces
sary to assist the physician in determining the optimum strategy for blood pres
sure control to improve adherence and quality of life. 

Antihypertensive Selection 

It is important to consider the patient's lifestyle, economic status, belief systems, 
and concerns about treatment when selecting an antihypertensive agent. Therapy 
should be initiated with one drug in small doses to minimize adverse effects. It 
is important to educate the patient about the long-term benefits of therapy, in
cluding the decreased incidence of stroke and renal and cardiac disease. Ade
quate follow-up visits are scheduled to assess adherence and adverse effects. Dur
ing these visits the patient is asked to describe the mental, physical, and emotional 
changes that have occurred as a result of therapy. If adverse effects are bother
some, consider an alternative selection from a different drug class and attempt 
to maintain monotherapy. If a second drug is needed, agents can be combined 
that improve efficacy without significantly altering the adverse-effect profile 
(e.g., adding a diuretic to an ACE inhibitor). 

There are some special considerations when prescribing medications. Con
comitant disease states must be considered and drugs selected that either improve 
or at least maintain the current clinical condition. Hypertension is a major risk 
factor for thrombotic and hemorrhagic strokes; smoking, CHF, diabetes, and coro
nary artery disease increase the risk. Patients with coronary artery disease may 
benefit from a calcium entry antagonist or beta-blocker with ISA to decrease 
anginal pain while resulting in minimal changes in lipid profiles. CHF and hy
pertension respond well to ACE inhibitors and diuretic therapy. Diabetes may be 
adversely affected by thiazide diuretics and beta-blockers. ACE inhibitors, cal
cium entry antagonists, and central Cl'ragonists are appropriate choices. 

Patients with severe renal disease are most effectively treated with loop di
uretics, whereas ACE inhibitors and CEAs may decrease proteinuria and slow 
the progress of renal failure. As renal function declines, ACE inhibitors must be 
used with some caution as increased potassium and decreased renal perfusion 
may occur. A few agents such as methyldopa, clonidine, atenolol, nadolol, and 
captopril need dosage reduction in the presence of renal failure. 

Asthma and COPD patients may be effectively treated with calcium entry an
tagonists, central Cl'2-agonists, and Cl'1-blockers. Beta-blockers and possibly di
uretics should be avoided because they might exacerbate bronchospasm. 

The elderly are of special concern when selecting an antihypertensive. They 
have decreased receptor sensitivity, changing baroreceptor response, atheroscle-
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rosis, decreased myocardial function, declining total body water, decreased re
nal function, and memory loss. Blood pressure should be lowered cautiously us
ing smaller than normal doses that are slowly titrated upward. Calcium entry an
tagonists, ACE inhibitors, and diuretics are possible choices for the elderly. 
Beta-blockers are effective in the elderly especially in conjunction with diuret
ics. Larger doses may result in declining mental function, depression, fatigue, 
and impotence. arBlockers and central aragonists may be used with caution. 
First-dose syncope and sedation are the major concerns (see Chapter 5). 

Black patients may not respond as well to ACE inhibitors or beta-blockers as 
other races, perhaps due in part to low renin, salt/volume-dependent hyperten
sion. Thiazide diuretics may adversely affect diabetes, gout, and lipids. Calcium 
entry antagonists, ai-blockers, central aragonists, and ACE inhibitors are pos
sible choices. 

Young women with hyperdynamic hypertension may respond best to a beta
blocker to slow the heart rate and relieve symptoms of stress. An active young 
man would be better served with an ACE inhibitor, calcium entry antagonist, or 
alpha-blocker, as beta-blockers and diuretics may cause impotence and exercise 
intolerance. '4 

Severe Hypertension and Emergencies 

Patients with a diastolic blood pressure (DBP) over 115 mm Hg must be treated 
upon diagnosis. The blood pressure should be lowered in 5- to lO-mm Hg in
crements with a goal of lowering it to less than 100 mm Hg after several weeks 
of therapy. Often more than one drug must be used initially to control the blood 
pressure. A hypertensive emergency exists if the DBP is over 130 mm Hg and 
evidence of end-organ damage exists, such as retinal hemorrhage, encephalopa
thy, pulmonary edema, myocardial infarction, or unstable angina. Drugs avail
able for treatment in this situation include sodium nitroprusside, nitroglycerin, 
hydralazine, phentolamine, labetalol, and methyldopa. Patients must be hospi
talized for appropriate monitoring. Hypertensive urgency exists when the DBP 
is over 115 mm Hg without evidence of end-organ damage. Oral agents such as 
clonidine, captopril, and minoxidil may be used to lower the DBP 10 to 15 mm 
Hg over several hours.' Nifedipine should not be used in this situation as many 
serious adverse events have been reported including severe hypotension, acute 
myocardial infarction, and death.20 

Conclusion 

Pharmacologic management of hypertension challenges the physician to under
stand the patient's social, psychological, and economic status in order to select 
an antihypertensive regimen that effectively lowers the blood pressure, alleviates 
concomitant disease states, and allows easy adherence to the regimen. Continual 
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assessment of therapy is necessary to determine the effectiveness of the regimen, 
adverse side effects, and the patient's quality-of-life issues. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Mary Nelson is a 71-year-old married female retired teacher. 

PRESENTING PROBLEM 

High blood pressure. 

PRESENT ILLNESS 

Mrs. Nelson is here for continuing care of hypertension, which has been 
present since age 61. She currently takes 25 mg hydrochlorothiazide daily 
and feels well. Her last periodic health examination with laboratory tests 
and x-ray was 2 years ago. 

PAST MEDICAL HISTORY 

She had an abdominal hysterectomy for fibroids at age 50 and is currently 
taking no estrogen replacement. She has been treated for depression at times 
but is taking no medication now. 

SOCIAL HISTORY 

She retired as a middle school history teacher at age 62. She lives with her 
husband, Harold, aged 76, whom you recently treated for urinary inconti
nence (see Chapter 5), and son Samuel, aged 48. 

HABITS 

She does not use alcohol or tobacco. She drinks one cup of coffee daily. 

FAMILY HISTORY 

She is an orphan, adopted in infancy, and her biological parents are un
known. She and her husband, Harold, had four children. Three are living 
and have no serious illnesses; their son Samuel, aged 48, has COPD. 
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REVIEW OF SYSTEMS 

She sleeps poorly and wakes early in the morning, unable to fall asleep 
again. She feels tired throughout the day and occasionally is inappropri
ately sad. 

• What additional medical history might be helpful, and why? 
• What questions might help elucidate target organ damage related to hy

pertension or problems with medication? 
• What are possible reasons why the patient is not taking antidepressant 

medication, and how would you address this issue? 
• Have you listened carefully to everything Mrs. Nelson would like to tell 

you today? 

Objective 

V,TAL SIGNS 

Height, 5 ft 3 in; weight, 122 Ib; blood pressure, 162/84; pulse, 72. 

EXAMINATION 

The patient's affect seems somewhat dull and flat compared with previous 
visits. The head, eyes, ears, nose, and throat are normal. The neck and thy
roid gland are normal. Her chest is clear to percussion and auscultation. 
The heart has a regular sinus rhythm with no murmurs. 

• Is there any additional information regarding the physical examination 
that might be helpful, and why? 

• What other areas of the body-if any-should be examined today? 
• What-if any-laboratory tests should be obtained today? 
• What-if any-diagnostic imaging should be obtained today? 

Assessment 

• What is the current status of Mrs. Nelson's hypertension? How would 
you explain this to the patient? 

• Describe the pathophysiology of hypertension in the elderly patient. How 
might this influence your choice of therapy? 

• What is the apparent status of her recurrent depression, and how would 
you explain this to the patient? 

• What are some possible adaptations of this patient to her illnesses, and 
how might these be important in care? 
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Plan 

• What would be your therapeutic recommendations today regarding diet 
and medication? 

• What are possible interrelationships of Mrs. Nelson's problems and the 
medications that might be used to treat them? 

• If Mrs. Nelson is your patient in a capitated plan for which you are a 
case manager, how might this influence your thinking and actions? 

• What continuing care would you recommend for this patient? 



9 
Sinusitis and Pharyngitis 
PAUL EVANS AND WILLIAM F. MISER 

Sinusitis 

Sinusitis, or rhinosinusitis, is a common problem, with 25 million office visits 
per year in the United States and over $7 billion in direct costs.l It is primarily 
caused by ostial obstruction of the anterior ethmoid and middle meatal complex 
due to retained secretions, edema, or polyps. Barotrauma, nasal cannulation, or 
ciliary transport defects can also precipitate infection.2 Most sinusitis is handled 
well at the primary care level; there appear to be few discernible differences in 
technical efficiency between generalists and specialists in its treatment. 3 

Classification and Diagnosis 

There are four classification categories, all of which have similar signs and symp
toms but varying durations and recurrence rates. Signs and symptoms associated 
with sinusitis include major and minor types. Two or more major, or one major 
and two or more minor, or nasal purulence typify all rhino sinusitis classifica
tions. Major symptoms include facial pain and pressure, nasal obstruction, nasal 
or postnasal discharge, hyposmia, and fever (in acute sinusitis). Minor signs and 
symptoms include headache, fever (other than acute sinusitis), halitosis, fatigue, 
dental pain, cough, and ear fullness or pain.4,5 Acute sinusitis lasts up to 4 weeks. 
Subacute sinusitis lasts 4 to <12 weeks and resolves completely after treatment. 
Recurrent acute sinusitis has four or more episodes per year, each lasting a week 
or longer, with clearing between episodes. Chronic sinusitis lasts 12 weeks or 
longer. 

Clinical Presentation 

Pain is localized by sinus involvement: frontal sinus pain in the lower forehead, 
maxillary sinus in the cheek and upper teeth, ethmoidal sinus in the retro-orbital 
and lateral aspect of the nose, sphenoid sinus in the skull vertex.6 Maxillary si
nuses are most commonly infected, followed by ethmoidal, sphenoidal, and 
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frontal sinuses.7 Sneezing, watery rhinorrhea, and conjunctivitis may be seen in 
sinusitis associated with an allergy. 

Physical Findings 

Examination reveals nasal mucosal erythema and edema with purulent nasal dis
charge. Palpatory or percussive tenderness over the involved sinuses, particularly 
the frontal and maxillary sinuses, is common. Drainage from the maxillary and 
frontal sinuses may be seen at the middle meatus. The ethmoids drain from ei
ther the middle meatus (anterior ethmoid) or superior meatus (posterior ethmoid). 
The sphenoid drains into the superior meatus.8 

Diagnostic Imaging and Laboratory Studies 

Definitive diagnosis is based on clinical presentation. No imaging studies or lab
oratory studies are recommended for the routine diagnosis of uncomplicated si
nusitis. 1 In unusual or recurrent cases, plain sinus radiographs may show air-fluid 
levels, mucosal thickening, and anatomic abnormalities that predispose to the 
condition. Views specific to each sinus are the Caldwell (frontal), Waters (max
illary), lateral (sphenoid), and submentovertical (ethmoid).9 Computed tomogra
phy (CT) is more sensitive and may better reveal pathology, with focused sinus 
CT now a cost-competitive alternative to plain films.t°,ll The severity of symp
toms does not correlate with severity of CT findings. 12 

Microbiology 

Bacterial pathogens responsible for acute sinusitis commonly include Streptococ
cus pneumoniae, Haemophilus influenzae, group A streptococci, and Moraxella 
catarrhalis. Less commonly Staphylococcus aureus, Streptococcus pyogenes, My
coplasma pneumoniae, and Chlamydia pneumoniae are seen. Anaerobic organisms 
include Peptostreptococcus, Corynebacterium, Bacteroides, and Veillonella. 13,14 

Adenovirus, parainfluenza, rhinovirus, and influenza virus may cause or exacer
bate sinusitis. Aspergillus fumigatus and Mucormycosis can cause sinusitis, espe
cially in those who are immunocompromised.9 The immunocompromised patient 
also has a higher susceptibility to common pathogens. 15 

Nonmicrobiologic Causes 

Sinusitis may be a complication of allergic rhinitis, foreign bodies, deviated nasal 
septum, nasal packing, dental procedures, facial fractures, tumors, barotraumas, 
and nasal polyps. The cause appears to be stasis of normal physiologic sinus 
drainage. 16 Prolonged nasal intubation may also be associated with sinusitis (pre
sumably by the same mechanism) with subsequent infection by S. aureus, Enter-
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obacter, Pseudomonas aeruginosa, Bacteroides jragilis, Bacteroides melanino
genicus, and Candida sp.2 

Treatment 

Initial treatment of acute sinusitis is controversial. Almost two thirds of primary 
care patients with an upper respiratory infection (URI) expect antibiotics.17 Since 
viruses frequently cause acute sinusitis, some authors advocate no antibiotic treat
ment if the condition is not severe, wanes in 5 to 7 days, and resolves in 10 days 
("watchful waiting").18 If symptoms persist, antibiotics, decongestants, and non
pharmacologic measures should be used to maintain adequate sinus drainage. 

ANTIBIOTICS (TABLE 9.1) 19 

For patients with no antibiotics use in the prior 30 days and in areas where drug
resistant Streptococcus pneumoniae (DRSP) is :5 30%, use either amoxicillin, amox
icillin-clavulanate, cefdinir, cefpodoxime, or cefuroximine axetil. If DSRP is 2: 30%, 
use either amoxicillin-c1avulanate or a fluoroquinolone. If the flrst regimen fails, use 
amoxicillin-c1avulanate plus extra amoxicillin, or cefpodoxime in mild to moderate 
disease; and use gatifloxacin, levofloxacin, or moxifloxacin in severe disease. The 
duration of treatment is 10 days. In hospitalized patients with nasotracheal and or 
nasogastric tubes, remove tubes if possible and use imipenem 0.5 g q6h or 
meropenem 1.0 g q8h. Alternately, use an antipseudomonal penicillin (e.g., 
piperacillin) or ceftazidime plus vancomycin or cefepime 2.0 g q12h. Antibiotics 
are usually ineffective for chronic sinusitis, but if an acute exacerbation occurs, use 
one of the acute regimens above. Otorhinolaryngology consultation is appropriate.20 

DECONGESTANTS 

Normal saline nasal sprays and steam may increase sinus drainage.21 Oxymeta
zoline 0.05% topical nasal spray inhibits nitric oxide synthetase with resulting 
decrease in inflammation; it should be used for no more than 3 to 4 days. Guaife
nesin preparations maintain sinus drainage by thinning secretions and thus de
creasing stasis.22 

NASAL STEROIDS 

The addition of intranasal corticosteroids to antibiotics reduces symptoms of acute 
sinusitis vs. antibiotics alone. With allergic sinusitis, nasal steroids shrink ede
matous mucosa and allow ostial openings to increase. A two or three times per 
day dosage is commonly used.23 

NON PHARMACOLOGIC 

Increasing oral fluids, local steam inhalation, and application of heat or cold have 
had some success in reducing discomfort. 11 
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CampI icatians 

Mucocele and osteomyelitis are rare complications of sinusitis. Mucoceles, 
treated surgically, may be identified by radiography or sinus CT. Osteomyelitis, 
a serious infection of the surrounding bone, requires prolonged parenteral 
antibiotics and debridement of necrotic osseous structures with later cosmetic 
reconstruction.9 Meningitis, caveruous sinus thrombosis, brain abscess, or 
hematogenous spread may also occur. Orbital infections occur more commonly 
in children.24 

Chronic Recurrent Sinusitis 

More than 32 million cases of chronic sinusitis occur annually in the United 
States.25 Predisposing factors include anatomic abnormalities, polyps, allergic 
rhinitis, ciliary dysmotility, foreign bodies, chronic irritants, adenoidal hypertro
phy, nasal decongestant spray abuse (rhinitis medica-mentosa), smoking, swim
ming, chronic viral URIs, and immunocompromised states. Pathogens are those 
above with an increase in Bacteroides sp., Peptostreptococcus, and Fusobac
terium. Parasitic sinusitis by micro sporidium, cryptosporidium acanthamoeba 
species has been reported in acquired immunodeficiency syndrome (AIDS) pa
tients.26 Treatment is aimed at resolving predisposing factors, but acute sinusitis 
is treated with organism specific antibiotics.2o Endoscopically guided microswab 
cultures from the middle meatus correlate 80% to 85% with results of more 
painful antral puncture in antibiotic failuresP 

Surgical Management 

When antibiotic management fails, surgical management is indicated. Chronic 
sinusitis patients have significant decrements in bodily pain and social function
ing. Surgery reduces symptoms and medication use.28 Functional endoscopic si
nus surgery is a minimally invasive technique used to restore sinus ventilation 
and normal function. Improvement in symptoms have been reported in up to 
90%.29 

Sinusitis in Children 

Sinusitis affects 10% of school-age children, and 21 % to 30% of adolescents.3o 

Chronic rhinosinusitis may affect quality of life more severely than juvenile 
rheumatoid arthritis, asthma, or other chronic childhood illnesses.31 The differ
ential diagnosis includes allergy, immunodeficiency [immunoglobulin A (IgA) 
is most common], cystic fibrosis, ciliary disorders (e.g., primary ciliary dyski
nesia), and gastroesophageal reflux.32 Maxillary and ethmoidal sinuses are the 
primary sites of infection in infants. The sphenoid sinus develops later during 
the third to fifth year of life and the frontal sinus during the sixth to tenth year. 
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Childhood sinusitis may be a challenge to diagnose. Common symptoms in
clude fever over 39°C, periorbital edema, facial pain, and daytime cough.24 
Periorbital cellulitis is seen in infants with ethmoidal sinus disease. If a URI 
is severe or persists beyond 10 days in a child, suspect sinusitis. In young chil
dren, sinusitis may present only with cough and persistent rhinorrhea. Low
dose, high-resolution CT is recommended when available.33 The radiographic 
diagnosis of sinusitis is based on air-fluid levels, mucosal thickening of 4 mm 
or more, or sinus opacification. Organisms in antral cultures include S. pneu
moniae, M. catarrhalis, and H. injluenzae.34 In July 1998, the Food and Drug 
Administration (FDA) approved amoxicillin-clavulanate, cefprozil, cefurox
ime, clarithromycin, loracarbef, levofloxacin, and trovafloxin for childhood 
sinusitis treatment. Quinolones are not established as safe for those younger 
than 18 years old. Amoxicillin is the initial antibiotic of choice. Trimetho
prim-sulfamethoxazole, amoxicillin-clavulanate, cefaclor, and cefuroxime ax
etil are useful alternatives if ~-lactamase-producing organisms are suspected. 
All antibiotics are given for 10 days. Antihistamines may impair ciliary clear
ing mechanisms and thicken secretions. If oral antibiotics are unsuccessful, 
parenteral antibiotics such as imipenem, ceftazadime, and cefepime have been 
recommended (Table 9.1).24 

Pharyngitis 

Sore throat is the third most common presenting complaint in family practice, 
with an annual cost of $37.5 million for antibiotics.35 The challenge for family 
physicians is to determine, in a cost-effective manner, which patients need an
tibiotics.35,36 

Epidemiology 

The infectious causes of a sore throat are listed in Table 9.2. Although viruses 
are the most common infectious agents, Group A ~-hemolytic Streptococcus 
(GABHS) is most important because of potential sequelae. GABHS can be iso
lated by throat culture in 30% to 40% of children and 5% to 10% of adults with 
sore throat, with the highest prevalence found in children age 5 to 15 years.31,38 

Groups C and G streptococci, Mycoplasma pneumoniae, and Chlamydia pneu
moniae (TW AR agent) occur most commonly in adolescent and young adults, 
and usually have no serious sequelae.38 Rare bacterial causes include Corynebac
terium diphtheriae, Neisseria gonorrhoeae (especially in those who practice fel
latio), N. meningitidis, Treponema pallidum, and tuberculosis. In 20% to 65% of 
patients, no infectious pathogen can be found. Noninfectious causes to consider 
are postnasal drip, low-humidity in the environment, irritant exposure to ciga
rette smoke or smog, and malignant disease (e.g., leukemia, lymphoma, or squa
mous cell carcinoma). GABHS pharyngitis is seen most frequently in late win
ter and early spring, while other infectious agents occur year round. All are spread 
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TABLE 9.2. Infectious Causes of Pharyngitis*35,36 

Primary bacterial pathogens (30% 
in children age 5-11 years old, 
15% in adolescents, 5% in adults) 

Possible bacterial pathogens (5-10%, 
primarily in young adults) 

Probable bacterial co-pathogens 
(all age groups) 

Viruses (15-40% in children, 30-80% 
in adults) 

Fungal (uncommon in immunocompetent 
patient) 

Group A J3-hemolytic streptococci (GABHS) 

Group B, C, and G streptococci 
Neisseria gonorrhoeae (uncommon) 
Corynebacterium diphtheriae (rare) 
Treponema pallidum (unusual) 
Tuberculosis (unusual) 

Arcanobacterium haemolyticum 
Chlamydia pneumoniae (TWAR) 
Chlamydia trachoma tis 
Mycoplasma pneumoniae 

Staphylococcus aureus 
Haemophilus influenzae 
Klebsiella pneumoniae rhinoscleromatis 
Moraxella (Branhamella) catarrhalis 
Bacteroides melaninogenicus 
Bacteroides oralis 
Bacteroides fragil is 
Fusobacterium species 
Peptostreptococci 

Rhinovirus {100 types)-most common 
Coronavirus (three or more types) 
Adenovirus-types 3, 4, 7, 14, and 21 
Herpes simplex virus-types 1 and 2 
Parainfluenza virus-types 1-4 
Influenzavirus-types A and B 
Coxsackievirus A-types 2, 4-6, 8, 10 
Epstein-Barr virus 
Cytomegalovirus 
Human immunodeficiency virus type 1 

Candida albicans 

'No pathogen is isolated in 20-65% (avg. 30%) of cases of sore throat. 

by close contact or by droplets. A higher incidence of disease occurs in schools, 
day-care centers, and dormitories. 

Clinical Presentation 

The classic features of GABHS pharyngitis are sudden onset of severe sore throat, 
moderate fever (39°-40.5°C), headache, anorexia, nausea, vomiting, abdominal 
pain, malaise, tonsillopharyngeal erythema, patchy and discrete tonsillar or pha
ryngeal exudate, soft palate petechiae, and tender cervical adenopathy. 35 The ma
jority of patients have mild disease, with overlap of these features and those of 
viral pharyngitis. Scarlet fever produces a fine, blanching, sandpaper-texture rash, 
circumoral pallor, and hyperpigmentation in the skin creases. Although highly 
suggestive of GABHS, it also may be caused by Arcanobacterium haemolyticum. 
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Exudative pharyngitis/tonsillitis, anterior cervical adenopathy, fever, and lack of 
other URI symptoms such as cough and rhinorrhea are most predictive of a pos
itive GABHS culture, with a probability of occurrence of 56% when all four are 
present.35 

Groups C and G streptococcus and A. haemolyticum produce tonsillopharyn
gitis indistinguishable from GABHS, but rarely have sequelae.36 The tonsillo
pharyngitis of M. pneumoniae and C. pneumoniae is similar to GABHS infec
tion, but is usually accompanied by a cough.38 Membranous pharyngitis with a 
gangrenous exudative appearance is found in Vincent's angina or diphtheria. Her
pangina (caused by the Coxsackie A virus) is characterized by a severe sore 
throat, fever, and 1- to 2-mm pharyngeal vesicles that subsequently ulcerate and 
resolve within 5 days. Hand-foot-and-mouth disease (caused by Coxsackie A-16 
virus) presents as pharyngitis accompanied by vesicles on the palmar and plan
tar surfaces. Patients with aphthous stomatitis have a sore throat and round, 
painful oral lesions that resolve within 2 weeks. Herpes simplex virus causes 
fever, oral fetor, submaxillary adenopathy, and gingivostomatitis. Symptoms of 
infectious mononucleosis include sore throat, anterior and posterior adenopathy, 
a gray pseudomembranous pharyngitis, and palatine petechiae. Acute retroviral 
syndrome due to primary infection of human immunodeficiency virus (mV) pre
sents as fever, nonexudative pharyngitis, lymphadenopathy, and systemic symp
toms such as fatigue, myalgias, and arthralgias.36 

Diagnosis 

Since no single element of the history or physical exam is diagnostic for GABHS, 
the standard for diagnosis is a properly processed and interpreted throat culture 
on sheep blood agar.36 For best results, use a Dacron swab and thoroughly swab 
both tonsils and posterior pharyngeal wall, avoiding the tongue. Since it takes 24 
to 48 hours to obtain definitive results from a throat culture, streptococcal rapid 
antigen-detection tests were developed that can provide answers within minutes. 
Most are highly specific (90-96%), but not as sensitive (80-90%) as throat cul
tures.36,38 If a rapid antigen test is positive, one can almost be certain that GABHS 
is present. If the test is negative in clinically suspicious situations, national ad
visory committees recommend obtaining a confmnatory throat culture.36 Re
cently, newer tests using optical immunoassay and chemilurninescent DNA 
probes have sensitivities similar to that of throat cultures, and may one day be
come the standard method for diagnosis.1,36 

Complications of GABHS Tonsi/lopharyngitis 

Suppurative complications include peritonsillar abscess (PTA), retropharyngeal 
abscess, and cervical lymphadenitis. Peritonsillar abscess occurs in fewer than 
I % of patients treated with appropriate antibiotics.39 It is seen most frequently 
in teenagers and young adults, and is rare in children. Symptoms include a se-
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vere unilateral sore throat, dysphagia, rancid breath, trismus, drooling from a par
tially opened mouth, and a muffled "hot potato" voice. There is generalized ery
thema of the pharynx and tonsils, with a deeper dusky redness overlying the in
volved area, swelling of the anterior pillar and soft palate above the tonsil, and 
uvular deviation to the opposite side.4o Diagnostic ultrasound 41 or CT scan 42 
helps distinguish between peritonsillar cellulitis and abscess. Treatment includes 
intravenous penicillin and needle aspiration.4o Tonsillectomy is indicated when 
needle aspiration fails and in those with recurrent PTA.43 

Once the leading cause of death in children and adolescents in the United 
States, acute rheumatic fever (ARF) now occurs infrequently, with a reported an
nual incidence of 1 case per 1,000,000 untreated patients with GABHS pharyn
gitis.35 Symptoms begin 2 weeks after the pharyngitis with polyarthritis and car
diac valvulitis. Acute glomerulonephritis may occur 10 days after GABHS 
pharyngitis, and presents as anasarca, hypertension, hematuria, and proteinuria. 
It generally is a self-limited condition and almost never has permanent sequelae, 
and antibiotics do not prevent its occurrence.37 

Treatment 

Since a small but significant portion of patients with GABHS pharyngitis will 
develop complications, many physicians treat all patients who have a sore throat 
with antibiotics. However, treating all patients as if they had GABHS infection 
means overtreating at least 70% of children and 90% of adult patients. Treating 
GABHS pharyngitis accomplishes four goals36: (1) patients clinically improve 
quicker; (2) they become noninfectious sooner, thus preventing transmission of 
infection; (3) suppurative complications such as PTA are avoided; and (4) ARF 
is prevented. Children who complete 24 hours of antibiotics can be considered 
noninfectious, and if they feel better, may return to school. Although patients 
clinically respond within 1 to 2 days of antibiotics, treatment for 10 days remains 
the optimal duration to prevent ARF. Patient compliance issues should be ad
dressed; up to 80% do not complete a lO-day course.39 

Penicillin remains the drug of choice for treating GABHS pharyngitis because 
it is effective in preventing ARF, inexpensive, and relatively safe (Table 9.1).36 
Penicillin-resistant GABHS has yet to be identified. Even when started as late as 
9 days after the onset of pharyngitis, penicillin effectively prevents primary at
tacks of ARF. Intramuscular benzathine penicillin is the definitive treatment but 
is infrequently used because injections are painful. Amoxicillin offers a low-cost, 
better-tasting alternative to penicillin, and one recent study suggested that a sin
gle daily dose for 10 days had similar efficacy.44 

For those allergic to penicillin, erythromycin is the antibiotic of choice. Clar
ithromycin and azithromycin have a susceptibility pattern similar to that of eryth
romycin, but with less gastrointestinal distress, and may be administered once or 
twice a day. Azithromycin as a 5-day treatment regimen for GABHS pharyngi
tis is attractive, but its cost and the potential rapid development of streptococcal 
resistance of macrolides make this a second-line antibiotic.36 Cephalosporins are 
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more expensive, may hasten the development of resistant bacteria, and should 
not be used in patients with a history of immediate (anaphylactic) hypersensi
tivity to penicillin.38 Recent evidence suggests that a 5-day course of nonpeni
cillin antibiotics is just as effective as a lO-day course of oral penicillin, but fur
ther studies are needed before this is accepted as the standard of care.45 

The same antibiotic treatment choices exist for groups C and G streptococci and 
A. haemolyticum.36 Both M. pneumoniae and C. pneumoniae are sensitive to tetra
cycline and erythromycin. Treatment for diphtheria includes antitoxin and eryth
romycin 20 to 25 mglkg every 12 hours intravenously for 7 to 14 days. Vincent's 
angina is treated with penicillin, tetracycline, and oral oxidizing agents such as hy
drogen peroxide to improve oral hygiene. Treatment of viral pharyngitis with an
tivirals is not indicated. An oral rinse consisting of corticosteroids (Kenalog sus
pension) and topical tetracycline (250 mg/50 cc water) may hasten recovery in 
those patients with aphthous stomatitis. Therapy for infectious mononucleosis is 
supportive and may include penicillin (avoid amoxicillin and ampicillin) for si
multaneous GABHS infection, and steroids for respiratory obstruction. 

Ibuprofen 400 mg every 6 hours is superior to acetaminophen in alleviating 
throat pain. 39 Available suspension analgesics include ibuprofen 100 mg/5 cc, 
naproxen 125 mg/5 cc, acetaminophen with codeine elixir, and acetaminophen 
with hydrocodone elixir.39 Avoid aspirin in children and teenagers because of 
the risk of Reye's syndrome. Warm liquids are an effective adjuvant treatment. 
Patients with severe inflammatory symptoms may benefit from corticoster
oids, given as a short course of oral prednisone or a single lO-mg injection of 
dexamethasone.39 

Cost-Benefit Treatment Strategy 

The most important task when evaluating a sore throat is to determine whether 
or not the patient has GABHS. Although national guidelines exist,46 consensus 
on the most cost-effective approach remains elusive. A rational policy should be 
based on the incidence of GABHS in the population, cost containment, avoid
ance of adverse outcomes, reducing unnecessary use of antibiotics, and patient 
priorities. When the probability of GABHS is greater than 20%, treating all pa
tients with pharyngitis without testing may be rationa1.47 Otherwise, those indi
viduals who may have GABHS based on clinical findings should have a rapid 
antigen test or throat culture performed.46 In those cases where rapid antigen tests 
are negative and a confirmatory throat culture is pending, presumptive antibiotic 
use should be based on severity of illness, risk of transmission to others, need to 
return to school or work, and the patient's willingness to accept risks of unnec
essary use of antibiotics should the culture return negative. 

Treatment Failures and Chronic Carriers 

Posttreatment throat cultures are indicated only in those who remain symptomatic 
after completion of antibiotics, who develop recurrent symptoms within 6 weeks, 
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or who have had rheumatic fever and are at high risk for recurrence.46 Reasons 
for treatment failures include poor compliance, ,B-lactamase-producing bacteria, 
and recurrent exposure to a family member who harbors GABHS ("ping-pong" 
infections).48 The family pet is an unlikely reservoir for GABHS.49 A chronic 
GABHS carrier is asymptomatic with a positive throat culture. As many as 50% 
of school-age children are GABHS carriers, are rarely contagious, and are at lit
tle risk for developing GABHS complications.5o Indications to eradicate GABHS 
from the chronic carrier include a personal or family history of ARF and "ping
pong" spread occurring within a family.5o The treatment for those who fail an 
adequate course of oral penicillin is a single injection of benzathine penicillin 
(Table 9.1). If this fails, clindamycin 20 to 30 mglkglday (up to 450 mg per day) 
may be given in three divided doses for 10 days.46 

Tonsillectomy 

Tonsillectomy is indicated in those who have recurrent peritonsillar abscesses or 
respiratory obstruction.43 The American Academy of Otolaryngology and Head 
and Neck Surgery considers four or more infections of the tonsils per year, de
spite adequate medical therapy, to be sufficient indication for tonsillectomy, al
though the benefit of decreased frequency of GABHS tonsillitis may only last 
for 2 years. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Luke Priestley is a 22-year-old married male graduate student. 

PRESENTING PROBLEM 

Sore throat. 

PRESENT ILLNESS 

For 2 days, Mr. Priestley has had a sore throat and fever. There has been 
slight pain in both ears and a mild cough. He is taking aspirin for the symp
toms and has continued to attend classes. 

PAST MEDICAL HISTORY 

He had a positive tuberculin skin test on entering college 5 years ago. This 
finding followed a year as an exchange student in Korea. 

SOCIAL HISTORY 

Mr. Priestley is in his first year as a graduate student in an MBA program. 
He and his wife, Ann, are expecting their first child in 5 months. 

HABITS 

He uses no tobacco, alcohol, or recreational drugs. 

FAMILY HISTORY 

His father died of heart failure at age 55. His mother is living and well at 
age 57. His sister, aged 26, has mitral valve prolapse. 

• What more would you like to know about the history of the present ill
ness, and why? 

• What further information would you like to know about Mr. Priestley's 
school work? Why? 

• What family history might be pertinent, and why? 
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• What additional information might be pertinent about his positive tuber
culin skin test? 

Objective 

VITAL SIGNS 

Blood pressure, 120178; pulse, 88; respirations, 26; temperature, 38.8°C. 

EXAMINATION 

The patient's face appears flushed, and the pitch of his voice seems altered 
by throat swelling. The tympanic membranes are both mildly injected but 
not retracted. The throat and tonsils are swollen bilaterally and erythema
tous. There is bilateral, tender cervical adenopathy. The thyroid is not en
larged. The chest examination reveals a few rhonchi at the bases bilater
ally, but no wheezes are heard. The heart has a regular sinus rhythm without 
murmurs. 

LABORATORY 

A rapid screening test for f3-hemolytic streptococcus is positive. 

• What more-if anything-would you include in the physical examina
tion, and why? 

• Are there other areas of the body that should be examined, and why? 
• What might cause you to be concerned about airway obstruction, and 

how would you address this concern? 
• What-if any-laboratory or diagnostic imaging studies would you ob

tain today? Why? 

Assessment 

• What is your diagnostic impression, and how would you explain this to 
Mr. Priestley? 

• What might be the meaning of this illness to the patient? To his wife? 
• Mr. Priestley asks if he might develop complications of this illness. How 

would you respond? 
• What are the risks that Mr. Priestley's wife or classmates might develop 

streptococcal pharyngitis, and what-if anything-should be done re
garding this risk? 
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Plan 

• Describe your therapeutic recommendations for the patient. 
• If the patient were worse in 48 hours, what would you suspect? What 

would you do? 
• Mrs. Priestley asks if her husband's illness presents any risk to the preg

nancy. How would you respond? 
• What follow-up would you advise? 



10 
Viral Infections of the 
Respiratory Tract 
GEORGE L. KIRKPATRICK 

Viral infections of the respiratory tract are responsible for large amounts of time 
lost from the workplace and significant morbidity and mortality in the very young 
and the very old. The worldwide pandemic of influenza in 1918 was alone re
sponsible for nearly 30 million deaths in excess of those expected for influenza. 
Viral respiratory infections are the most frequent illnesses in human beings. The 
most frequent causes of respiratory infections are adenoviruses, influenza viruses, 
parainfluenza viruses, respiratory syncytial viruses, and rhinoviruses. Frequency 
and severity of infection are increased in the very young and the elderly, wors
ened by crowding and inhaling pollutants, and influenced by anatomic, meta
bolic, genetic, and immunologic disorders. Respiratory infections are the lead
ing cause of death in children under age 5 living in underdeveloped countries. 1 

Viruses Involved with Upper 
Respiratory Tract Infections 

Table 10.1 compares the results of studies over the past 15 years detailing the 
prevalence rates of the common respiratory viruses. These prevalence rates in
clude data from various parts of the world, and all age groups. Prevalence rates 
as high as 35% reflect the reason why these viruses are such common causes of 
disease.2-13 

Viral Identification and Specimen Collection 

Three techniques are commonly utilized to obtain specimens for viral identifi
cation. Nasopharyngeal swabs are sterile swabs inserted 3 to 4 cm into one nos
tril, left in place about 5 seconds, then removed and placed in a culturette con
taining modified Stuart's medium for transport to the lab. (One such system is 
the Becton Dickinson Microbiology Systems Mini-Tip Culturette, San Diego, 
CA.) Nasopharyngeal wash specimens are collected according to the method de
scribed by Hall and Douglas. 14 A I-ounce rubber ear syringe (Davol, Inc., 
Cranston, Rl) is loaded with 3 to 5 mL of sterile phosphate-buffered saline. With 
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the patient's head tipped back about 70 degrees, the bulb tip is inserted until it 
occludes the nostril. With one complete squeeze and release, the nasal wash is 
collected in the bulb. The bulb contents are then emptied into a sterile screw-top 
tube for transport to the lab. Nasopharyngeal aspirate specimens are collected us
ing a pediatric suction catherer (Safe-T -Vac, Kendall Healthcare Products, Mans
field, MA). Normal saline, 2 to 3 mL, is instilled into a nostril and the specimen 
is aspirated moments later into a sterile specimen trap. 

Laboratory Testing 

The standard to which laboratory tests for viral identification are compared is vi
ral culture on monkey kidney, human lung laryngeal epidermoid carcinoma (Hep-
2), and human embryonal diploid lung cell tissue culture. These cultures are stud
ied daily for evidence of cytopathic effect. Cultures may become positive in 
several days to several weeks. Sensitivity of viral culture ranges from 7% to 94%. 
Specificity is very high. The Bartels viral respiratory screening and identifica
tion kit is an indirect fluorescence antibody procedure that contains monoclonal 
antibodies for seven respiratory viruses. This type of test has sensitivity of 84% 
to 88% and results are available in less than 24 hours after specimen collection. 15 

Several laboratories are developing rapid reverse-transcription polymerase chain 
reaction (RT-PCR) tests (Prodesse, Inc., Milwaukee, WI) that improve sensitiv
ity and shorten reporting time for respiratory virus identification. Sensitivities for 
rhinoviruses improved from 8% for tissue culture methods to 56% for the RT
PCR method.8,16 Tests based on the reaction between viral neuraminidase from 
influenza viruses and a chromogenic substrate (Z Statflu Test, Zymetx, Okla
homa City, OK, USA) are available to detect influenza types A and B. Sensi
tivity approaches 78% and specificity nears 91 % for this method with turnaround 
times of a few hours using throat swab specimens.t7 

Respiratory Syncytial Virus 

Respiratory syncytial virus (RSV), a single-stranded RNA paramyxovirus, is the 
leading cause of pneumonia and bronchiolitis in infants and children. Virtually 
100% of young children are infected with RSV by age 3. Two antigenic ally dis
tinct groups of RSV (A and B) are recognized. Community outbreaks of RSV 
usually appear during the winter and spring in temperate climates. The diagno
sis of RSV in the acute setting is usually made by viral culture of nasopharyn
geal secretions. A rapid diagnostic test (Abbott test pack RSV; Directigen RSV 
by Becton Dickinson) employing antigen detection in nasal secretions is 95% 
sensitive and 99% specific. Results are available in an hour. 

The spectrum of illness associated with RSV is broad, ranging from mild nasal 
congestion to high fever and respiratory distress. What seems to begin as a sim
ple cold may suddenly become a life-threatening illness. Modes of spread 
are primarily via large-droplet inoculation (requiring close contact) and self
inoculation via contaminated fomites or skin. RSV is recoverable from counter-
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tops for up to 6 hours from the time of contamination, from rubber gloves for 
up to 90 minutes, and from skin for up to 20 minutes. Viral shedding of RSV in 
infants is a prolonged process averaging 7 days. Strategies for controlling spread 
of RSV should be aimed at interrupting hand carriage of the virus and self-in
oculation of the eyes and nose. Masks commonly employed for respiratory viruses 
have not been shown to be an effective measure for curtailing RSV outbreaks on 
pediatric wards. Hand washing is probably the single most important infection 
control measure for RSV. 

Influenza Viruses 

Influenza, considered a benign disease today, has ravaged human populations re
cently enough that there are still those living who can recall the 1918 worldwide 
pandemic, called the "Spanish flu." This particular influenza began as an ordi
nary attack of influenza and rapidly developed into severe pneumonia. Within 
hours, the patients had mahogany-colored spots over the cheekbones and cyanosis 
began to spread over the face. Death shortly overcame them as they struggled 
for air and suffocated. It is important to realize that although worldwide 30 mil
lion deaths were attributed to influenza, 97% of people who were infected had 
a 3-day course of fever and malaise and recovered. Of the 3% who died, most 
died of pneumonia. A small subset died very rapidly of massive pulmonary edema 
and hemorrhage. Influenza pandemics occur about every 7 to 11 years. They are 
always associated with extensive morbidity and a marked increase in mortality. 

Type A influenza is an RNA virus with a negative-sense segmented genome. 
It undergoes continuous antigenic drift because it has no proofreading mecha
nism, and is prone to mutate during replication. Influenza virus is chimeric, ex
isting in wild bird and swine reservoirs, with minor antigenic drifts making the 
same virus infectious among birds, humans, or swine.18 

In addition to the predominant influenza virus that invades an area each 
season, many types, subtypes, or variants are identified during each epidemic 
period. During the early stage of an epidemic, a disproportionate number of 
cases involve school-age children, 10 to 19 years old. Later in the epidemic, more 
cases are diagnosed in younger children and adults. The age shift suggests that 
the early spread of influenza viruses in a community is concentrated among 
schoolchildren. 

Parainfluenza Viruses 

Parainfluenza is a single-stranded RNA virus of which four serotypes and two 
subtypes are recognized (parainfluenza types 1,2,3, 4A, and 4B). Bronchiolitis, 
croup, and pneumonia occur with all parainfluenza types. In children under I 
year of age, bronchiolitis is associated mostly with type 2. In older children, croup 
is most commonly associated with types I and 2. Immunosuppression, chronic 
cardiac, or pulmonary diseases are associated with increased risk of parainfluenza 
infection. 19 Most persons have been infected with parainfluenza virus by age 5. 
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Immunity to parainfluenza is incomplete, and, as with RSV, reinfection occurs 
throughout life and probably plays a major role in the spread of virus to the young 
infant. 

Parainfluenza types 1 and 2 tend to peak during the autumn of the year, whereas 
parainfluenza type 3 shows an increased prevalence during late spring. Adult in
fection results in mild upper respiratory tract symptoms, although pneumonia oc
casionally occurs. Outbreaks of parainfluenza types I and 3 have been reported 
from long-term-care facilities.2o lllness is characterized by fever, sore throat, rhi
norrhea, and cough. The rate of pneumonia is relatively high. 

Most studies suggest direct person-to-person transmission. Parainfluenza is sta
ble in small-particle aerosols at the low humidity found in hospitals. Outbreaks 
tend to proceed more slowly than influenza or other aerosol-spread infections.21 

Infection control policies should emphasize hand washing and isolation of 
patients. 

Rhinoviruses 

Rhinovirus is a non-enveloped, 30-nm, RNA virus with over 100 serotypes. 
It only replicates in primates. It is characterized by a single positive stranded 
genome not only acting as a template for RNA synthesis, but also encoding 
for a single polypeptide necessary for viral replication. It belongs to the pi
cornavirus family, a diverse group of viral pathogens that together are the 
most common causes of infection in human beings. Within the picornavirus 
family are found the rhinoviruses, the enteroviruses, and the hepatoviruses 
(including hepatitis A). Rhinovirus infection is transmitted by direct contact 
with the eye or nasal mucous membrane. The most efficient modes of spread 
are hand-to-hand contact or contact with a contaminated surface followed by 
inoculation of the nose or conjunctiva. Rhinoviruses remain infectious for as 
long as 3 hours on nonporous surfaces. Transmission can be decreased by 
hand washing and disinfecting environmental surfaces. After deposition on 
nasal mucosa, the virus binds to intercellular adhesion molecule type 1 
(ICAM-I) receptors on epithelial cells, initiating a cascade of inflammatory 
responses. Viral replication occurs in the nose, and viral shedding continues 
for up to 3 weeks. The cascade of interleukin-6, -8, and -16, histamine, 
bradykinin, and cytokines recruit neutrophils and produce the rhinorrhea, vas
congestion, sinus congestion, sore throat, cough, wheezing, and middle ear 
inflammation.22,23 

There is now evidence that direct invasion of the lower respiratory tract 
does occur, causing bronchitis and possibly triggering asthma attacks and ex
acerbation of chronic obstructive pUlmonary disease (COPD). New antirhi
noviral treatments are being tested. Intranasal interferon prevents infection, 
but provides no therapeutic benefit. Oral pleconaril shows therapeutic prom
ise. Intranasal tremacamra and AG7088 are under investigation.24,25 For the 
time being, treatment is mostly symptomatic, with antibiotics and steroids 
showing no benefit. 
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Corona viruses 

Coronaviruses, members of the Coronaviridae family, are single-stranded RNA 
viruses first identified in 1962. They do not appear to replicate in any animal 
models and are almost impossible to isolate in standard tissue cultures. Acute 
and convalescent sera for enzyme immunoassay will identify the two common 
subtypes, 229E and OC43. The enzyme-linked immunosorbent assay (ELISA) 
has been used to identify coronaviruses in nasal secretions.26 A 1997 study 
of frail older persons by Falsey and McCann27 found 37 (8%) of 451 serol
ogies positive for coronavirus 229E over 44 months. It was noted that illnesses 
were indistinguishable from RSV and influenza virus infections. Lower respira
tory complications, such as pneumonia, occurred in one fourth of the infected 
residents. 

Epidemics occur during late fall through early spring. Clinical symptoms usu
ally include nasal congestion, headache, cough, sore throat, malaise, and low
grade fever similar to rhinoviral infections. Coronavirus infections have been as
sociated with lower respiratory tract illnesses, including pneumonia and 
bronchiolitis in young children. Coronavirus is the second most frequent virus 
associated with asthma exacerbations; rhinovirus is the most frequent. Interferon
a, tremacamra, and pleconaril have shown promise in prevention and treatment 
of these infections. 

Adenoviruses 

Adenoviruses are double-stranded DNA viruses. There are 51 serotypes divided 
into six subgenera (A-F) that exhibit distinctly different organ tropisms. Ade
noviruses cause a broad spectrum of diseases, including conjunctivitis, kerato
conjunctivitis, pharyngoconjunctival fever, pharyngitis, tonsillitis, coryza, pneu
monia, heart disease, hepatitis, nephritis, and gastroenteritis. All ages are affected, 
but the majority of illness occurs in children younger than 6 years old. Military 
recruits in the United States from 1971 to 1995 received adenovirus vaccine to 
types 4 and 7. Since vaccine production ceased in 1995, an average of 4555 cases 
of adenoviral respiratory disease occur annually on military bases, costing about 
$2.6 million per year.28 Adenovirus is Ubiquitous, found everywhere during all 
seasons of the year, with annual peaks of activity in midsummer and midwinter. 
Transmission can occur by aerosolized droplets, fomites, hand carriage, fecal
oral, and by contact with contaminated lake water while swimming. The virus 
can be isolated for prolonged periods from respiratory secretions, conjunctival 
secretions, and stools of infected patients. Adenoviruses are identified by cyto
pathic effect in tissue cultures from nasopharyngeal specimens. They are also de
tected by indirect fluorescence antibody procedures (e.g., Bartels, Issaquah, WA, 
Viral Respiratory Screening and Identification Kit) using monoclonal antibodies. 
Newer RT-PCR testing (Taqman PCR, Glaxo Wellcome, Research Triangle Park, 
NC) can provide very accurate results in 6 to 12 hours, and primers are avail
able for all adenovirus serotypes.18 
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Disease Presentations 

Common Cold 

The common cold, a disease of antiquity, is characterized by objective signs and 
subjective symptoms that are usually self-limited. Symptoms that occur with com
mon colds include sneezing, watering of the eyes, nasal stuffiness, nasal ob
struction, postnasal discharge, sore throat, hoarseness, cough, and sputum pro
duction. The common cold is a clinical diagnosis and lacks specificity because 
other ailments such as allergies and early symptoms of more serious illnesses 
mimic common cold symptoms. In the United States colds account for 23 mil
lion lost days of work and 26 million lost school days per year. 

DIAGNOSIS 

Rhinoviruses and coronaviruses are the most common causes of the common 
cold, with RSV and adenoviruses producing a similar set of signs and symptoms 
especially in adults. Mild cases of influenza and parainfluenza infection can be 
mistaken for the common cold. Because there are now a number of specific (as 
well as nonspecific and symptomatic) treatments for these viruses, it has become 
prudent medicine to undertake identification of the infecting virus, especially in 
more severe cases. Direct and indirect immunofluorescent staining techniques 
with virus-specific monoclonal antibodies (e.g., Chemicon International, Inc., 
Temecula, CA) or RT-PCR tests (e.g., Taqman PCR, Glaxo Wellcome) are well 
tested throughout the world and provide virus identification in a matter of hours 
almost anywhere. 

MANAGEMENT 

There are as many ways to manage the common cold as there are physicians. 
Gwaltney and Park29 tested the therapeutic efficacy of clemastine fumarate, a 
second-generation antihistamine, and found reduction in total volume of rhinor
rhea and number of sneezes in their patients challenged with rhinovirus. First
generation antihistamines reduce rhinorrhea and sneezing, and nonsteroidal an
tiinflammatory drugs reduce coughing, headache, malaise, and myalgias. 

Intranasal steroid sprays reduce symptoms, but have little effect on duration 
of illness. Steroids may lengthen the period of viral shedding. Renewed interest 
in herbal and homeopathic remedies has produced clinical trials designed as ran
domized double-blind, placebo-controlled, multicenter studies mostly focused on 
symptom relief.3o Jackson and Lesh031 conducted a meta-analysis of 10 clinical 
trials on the use of zinc gluconate lozenges for treatment of the common cold. 
They concluded that evidence for effectiveness of zinc lozenges in reducing the 
duration of common colds is still lacking. Similar negative results have been re
ported from studies using heated, humidified air (steam) for cold treatment. Re
cent improved understanding of the pathophysiology of rhinoviral colds has fo
cused attention on the neutrophilic inflammatory reaction, chemotaxis regulation, 
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cytokinesis, and upregulation of immunocompetent cells. Pleconaril200 mg twice 
a day for 7 days decreases signs and symptoms as well as reducing viral shed
ding.32 Tremacamra, a synthetic ICAM-I glycoprotein acts as an antiadhesion 
molecule when sprayed into the nostrils. Tremacamra produces a significant de
crease in symptoms.33 Rest, adequate hydration, and time to recover should be 
stressed during management of the common cold. In the future, antirhinovirus 
drugs and interferon may reach development levels where alleviation of symp
toms or prevention of infection exceeds side effects. 

COMPLICATIONS AND SEQUELAE 

When the diagnosis of the common cold is accurate, complications and seque
lae are minimal. Complications generally result from assuming the cold symp
toms are caused by rhinovirus or coronavirus, when in fact influenza, RSV, ade
novirus, or a bacterial pathogen are responsible. Complications also occur in 
immunocompromised patients where rhinovirus can cause fatal pneumonia. Se
quelae include asthma triggered by the rhinoviral-induced airway inflammation, 
and otitis media precipitated by viral-induced eustachian tube dysfunction with 
altered middle ear pressure. 

Hand washing is the most important way to prevent transmission of these 
viruses. With rhinoviruses and RSV, direct contact with a contaminated surface 
followed by inoculation of the nose or conjunctiva can result in infection. Use 
of masks and gloves and isolation of infected persons is the most effective way 
to limit the spread of cold viruses. 

Influenza 

Influenza has one of the more characteristic sets of clinical findings. The onset 
is usually sudden, with shivering, sweating, headache, aching in the orbits, and 
general malaise and misery. Cough is often found early in the course, aggravat
ing headaches and causing generalized aching. The onset is generally explosive, 
with fever in adults ranging up to 102°F. In children the fever may be higher 
than 102°F, and sore throat may be an early sign. The most consistent signs are 
the presence of polymyalgias, weakness, and malaise. 

DIAGNOSIS 

Not surprisingly, the diagnosis of influenza is more accurate during epidemics 
and less accurate during nonepidemic periods. Influenza in the United States usu
ally occurs during December, January, and February. Successful presumptive di
agnosis requires appropriate clinical symptomatology at the right time of the year 
and a knowledge of the pattern of influenza illness around the world. Virologic 
studies, including cultures from throat swabs and nasopharyngeal washings, cells 
from nasopharyngeal washings stained with monoclonal antibody fluorescence 
stains, and complement fixation studies on paired serum samples can confirm the 
diagnosis. The Zstatflu test (Zymetx, Oklahoma City, OK, USA) is a rapid de-
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tection kit for both type A and type B influenza. It is based on the reaction be
tween influenza neuraminidase and a chromogenic substrate. Throat swab or 
nasopharyngeal swab specimens will generate results in a few hours. There are 
several rapid flu A and flu B tests available currently that report results in less 
than an hour. 

MANAGEMENT 

Because several new effective medications are now readily available for treat
ment of influenza, virologic testing to confIrm the diagnosis and type the virus 
is important. Amantadine (Symmetrel) 100 mg twice a day, is effective treatment 
for influenza type A, but not type B. Patients with compromised renal function 
should reduce the dose to 100 mg once a day. The dose in children up to age 10 
is 3 mg/pound/day as a single dose. More recently, rimantadine (Flumadine) in 
the same doses offers the same good results with fewer side effects. Within the 
past 2 years, two neuraminidase inhibitors, zanamivir (Relenza) and ose1tamivir 
(Tamiflu), have been approved for use and are widely available to treat both types 
of influenza. Zanamivir is inhaled as 10 mg twice a day. Oseltamivir is taken 
orally as 75 mg twice a day for adults and 2 mglkg twice a day for children, used 
daily for 5 days. Because of the severity of the myalgias and headache associ
ated with influenza, aspirin and nonsteroidal antiinflammatory drugs (NSAlDs) 
may not suffice and a narcotic-containing product is frequently indicated. 

COMPLICATIONS AND SEQUELAE 

Most statistical methods for assessing excess morbidity and mortality are based 
on an index of influenza complicated by pneumonia, which may produce an un
derestimation of the serious morbidity and mortality. During an influenza out
break, there is usually an increased death rate among the elderly mostly due to 
pneumonia and cardiovascular disease. Influenza itself can cause severe and rap
idly evolving viral pneumonia with multiorgan failure. Children under 5 years 
of age have the highest rates of hospitalization for acute upper and lower respi
ratory tract disease when infected with influenza. Pandemic strains of extreme 
virulence such as the 1918 influenza can cause far-reaching complications. The 
1918 Spanish flu caused 5 million cases of encephalitis lethargica (of von 
Economo) with symptoms of acute encephalitis with or without death and post
encephalitic Parkinson's disease. The 1957 pandemic produced a small number 
of people with massive pulmonary edema and hemorrhage with rapid death as 
was seen commonly in 1918. Even in the years where the circulating influenza 
strains are mild, there is a rise in the number of cases of otitis media, bronchi
tis, asthma, and exacerbation of COPD. 

CONTROL AND PREVENTION 

Influenza vaccine is produced on the recommendation of the Food and Drug 
Administration (FDA) Vaccines and Related Biologicals Advisory Commit-
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tee. Antigenic choices are based on (1) the viruses that have been seen dur
ing the previous year, (2) the viruses that are being seen in other parts of the 
world during the current year, and (3) the estimated antibody response in per
sons previously infected or vaccinated to these viruses. The current strategy 
is to immunize high-risk groups (the elderly and children with underlying con
ditions including heart, pulmonary, malignant, and some metabolic diseases). 
Unfortunately, the level of acceptance by patients and the overall delivery of 
vaccines to high-risk children has been consistently poor. This approach leaves 
most of the population unvaccinated, which produces a large "at-risk" popu
lation to be infected. Another approach to the control of influenza is to im
munize all schoolchildren, children in day care, college students, military per
sonnel, and employees of large companies. These groups have the highest 
susceptibility and, because of the nature of their activities, are the principal 
vectors of influenza virus in the community. They are also an accessible pop
ulation with a structured environment that permits effective distribution of in
fluenza vaccine. Efforts should also be directed toward immunizing as many 
high-risk patients as possible or to start them on chemotherapy at the first ev
idence of an epidemic. 

Bronchitis 

DIAGNOSIS 

Bronchitis is an inflammation of the major and minor bronchial branches. It is 
characterized by a cough that is frequently productive of sputum, depending 
on the inflammatory cause. Bacterial causes of bronchitis generally produce pu
rulent-looking sputum. Viral causes of bronchitis more commonly produce 
either clear sputum or a nonproductive cough. On physical examination, a 
patient with bronchitis has a noticeable cough, but the lungs are usually normal 
to auscultation. Rales, dullness to percussion, egophony, and other lower re
spiratory findings are usually absent. Cigarette smoking, other air pollutants, and 
chemical exposures that cause bronchial irritation may prolong an episode of 
bronchitis. Systemic lupus erythematosus is a cause of persistent bronchitis in a 
small number of affected patients.34 

SPECTRUM OF INFECTION 

Acute lower respiratory tract illness in previously well adults is usually labeled 
acute bronchitis and treated with antibiotics before establishing the etiology. An 
English study of 638 patients over I year identified pathogens in 55% of cases; 
viruses were identified as 28% of the pathogens. Outcome did not relate to 
pathogens. Most patients improved without antibiotics in spite of the pathogen 
identified.35 Viral causes of acute bronchitis tend to be more common with in
fluenza (types A and B), parainfluenza of all four serotypes, and RSV. RSV and 
parainfluenza viruses are found more commonly in the young population, and 
coronaviruses and adenoviruses occur in older patients. Influenza causes bron-
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chitis at all ages. Increases in frequency of bronchitis as a reason for adult hos
pital admissions usually occur during influenza epidemics. RSV is a significant 
problem in elderly populations in nursing homes. Falsey and Walsh36 found at
tack rates of up to 10% per year in nursing home patients, with up to 20% go
ing on to pneumonia, and 5% dying. 

Spasmodic Croup and Laryngotracheobronchitis 

Though croup is a frightening family experience, especially for parents of very 
young children, it is a self-limited illness. There are two variations of croup pres
entation, episodic (spasmodic) croup and laryngotracheobronchitis (LTB). 
Episodic croup presents as the sudden onset without warning of inspiratory stri
dor, cough, and hoarseness. The young child has not been overtly ill, but is sud
denly crouping. There is minimal or no fever and no other respiratory symptoms. 
L TB has early warning signs of respiratory infection for several days that grad
ually lead to cough and inspiratory stridor. Cool night air or a steamed bathroom 
will usually break episodic croup, and it does not tend to recur in the same time 
period. At most, one treatment of aerosolized racemic epinephrine (0.25--0.5 mL 
of a 2.25% solution in 3 mL of normal saline) will break the attack. On the other 
hand, L TB may break with one epinephrine treatment, improve, and then worsen 
again. 

On occasion, L TB will become severe enough to warrant admission for re
peated aerosol treatments or a croup tent with mist and oxygen. Steroids are ef
fective in improving the outcome of croup when given within 6 hours of symp
tom onset. Prednisolone (Pediapred or Prelone) 5 to 60 mg po divided bid can 
be continued for several days. Steroids given prior to a racemic epinephrine treat
ment may reduce the likelihood of rebound return of crouping as the epineph
rine wears off. Physicians should look for the coexistence of underlying illnesses 
and reassure the family that croup is a manageable illness. Munoz and Glass037 

reported that 70% of croup cases were caused by parainfluenza viruses. Children 
under 15 years of age are more likely to croup with parainfluenza types 1 and 2. 
Croup has peak incidence at age 2 years, and is more common in the fall and 
winter months. Croup is not commonly associated with rhinovirus infections, but 
is associated with coronavirus infections. Adenovirus is a common cause of croup 
in children and occurs sporadically throughout the year, being most common dur
ing the winter and spring. 

Bronchiolitis 

Bronchiolitis is an acute viral respiratory disease generally found in children 
younger than 2 years old. The typical clinical presentation is an upper respira
tory infection with cough that progresses to a more severe cough and tachypnea. 
Respirations become rapid and shallow with a prolonged expiratory phase. Be
cause the infants are not able to breathe well, they are also unable to suck or 
drink and can become dehydrated. 
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DIAGNOSIS 

Physical findings include intercostal retractions and nasal flaring, which suggest 
pneumonia. A chest roentgenogram shows only hyperinflation with no infiltrates. 
Tight expiratory sounds (not entirely typical of wheezes found with asthma) are 
usually present, as are some rhonchi. Rales and dullness to percussion suggest 
the coexistence of pneumonia. Bronchiolitis is most commonly caused by RSV, 
occurring predominantly during the winter and spring. Parainfluenza viruses, par
ticularly types 1 and 2, can cause bronchiolitis during early winter. The most se
vere cases of bronchiolitis are usually caused by influenza viruses, especially 
type A. The virus involved can be identified by culture of nasopharyngeal se
cretions or by RT-PCR or immunofluorescent assay. 

MANAGEMENT 

Management of bronchiolitis depends on the progression of signs and symptoms. 
Hospitalization may be necessary to correct hypoxemia or dehydration. If fever 
is significant, pneumonia must be ruled out. Cases that appear to be recurrent 
bronchiolitis may be asthma, even if the child is younger than 1 year old. 

Outpatient treatment is generally supportive, with careful attention to hydra
tion. If hospitalization becomes necessary to correct hypoxemia or dehydration, 
treatment is focused on oxygenation, mist, and mechanically clearing the upper 
airway. There is no effective antiviral agent to treat RSV and parainfluenza 
viruses. Ribavirin (Virazole) has shown variable effectiveness in the most severe 
cases of bronchiolitis, especially respirator-dependent infants. Steroids are of no 
proven value; however, the tight airway that reminds one of asthma may respond 
to both steroids and bronchodilators such as albuterol. 

Infants who are at highest risk of developing severe bronchiolitis (preterm 
birth, bronchopulmonary dysplasia, immunocompromise and other underlying 
chronic diseases) can be protected during the winter season by prophylaxis with 
human RSV immunoglobulin or monoclonal antibodies (Palivizumab). 

COMPLICATIONS AND SEQUELAE 

The most serious complication of bronchiolitis is respiratory failure requiring 
ventilatory assistance. It is best managed with continuous positive airway pres
sure and oxygen. RSV accounts for an estimated 90,000 hospitalizations and 4500 
deaths per year in children under 16 years of age in the United States. Mortality 
rates in institutionalized elderly can reach 20%. 

Bronchiolitis caused by RSV is strongly associated with postinfection wheezing 
for as long as 10 years. Careful studies have shown rates of asthma from 23% to 
30% several years after hospitalization as an infant for RSV bronchiolitis. 

Pharyngoconjunctival Fever 

Pharyngoconjunctival fever is an upper respiratory illness that affects teenagers 
and adults. It manifests as pharyngitis, cough, fever, headache, myalgias, malaise, 
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and particularly conjunctivitis. This syndrome is caused by adenovirus, particu
larly serotypes 3 and 7, which are frequently found in natural bodies of water 
and reservoirs. Symptoms may be similar to those of influenza. Conjunctivitis is 
generally not present with influenza but is always found with pharyngoconjunc
tival fever and usually at an early stage. There is a spring and summer seasonal 
prevalence. It can be diagnosed by viral cultures of nasopharyngeal and throat 
swabs and the recently developed immunofluorescent and RT-PCR tests. Man
agement of pharyngoconjunctival fever is symptomatic. There is no indication 
for systemic antibiotic treatment or ophthalmic antibiotics. There are no long
term complications or sequelae. Recovery is generally within 1 week. 

Laryngitis 

There are six distinct causes of laryngitis, the most common being viral infec
tions of the upper respiratory tract. Vocal cord tumors can cause laryngitis; al
lergies are a frequent cause, and strain of the vocal cords caused by long peri
ods of loud talking produces laryngitis. A fairly frequent cause of laryngitis is 
hard coughing associated with an upper or lower respiratory tract infection. The 
least frequent cause is a bacterial infection of the throat. Most of the causes of 
laryngitis are obvious. Viral laryngitis is difficult to distinguish from the less fre
quent bacterial laryngitis, which might require antibiotic treatment. Children over 
age 2 and adults rarely have significant swelling of the throat that would put them 
at risk of airway obstruction. Children under age 2 are more likely to develop 
airway obstruction. Viral causes of laryngitis include the parainfluenza viruses, 
rhinoviruses, adenoviruses, and the influenza viruses. Voice rest has the greatest 
impact on recovery. Patients who are able to gargle with warm, weak salt-water 
solution sometimes find it soothing. Patients should be told that laryngitis is not 
a serious disease and that adequate time to recover is the only therapy in most 
cases. 

Viral Respiratory Tract Infections in 
Very Young and Very Old Patients 

Patients younger than age 2 present some special problems. Perhaps as many as 
two thirds of pediatric emergency room visits for respiratory infections are in
appropriate. Parents frequently need only reassurance that their child is not seri
ously ill. Although most viral respiratory infections in children appear to be self
limited and without complications, they are among the leading causes of death 
in the youngest children. Table 10.2 details the patterns of viral illness found in 
young children, adults, and elderly patients. The institutionalized elderly repre
sent a subgroup of older people who are prone to excess morbidity and mortal
ity from respiratory tract infections. Each year many elderly persons living in 
long-term-care facilities become ill with respiratory illnesses that are mistakenly 
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attributed to bacterial pneumonia or influenza. The respiratory tract viruses listed 
in Table 10.2 (particularly RSV, parainfluenza virus, and influenza virus) are 
a significant cause of disease in this high-risk population. RSV ranks second to 
influenza as the most common cause of serious viral respiratory infections in 
long-term-care facility patients. The pattern of reported outbreaks of RSV in a 
long-term-care facility is usually a steady trickle of cases over several months
distinctly different from outbreaks of influenza, which tend to be explosive. 
Parainfluenza virus is a common cause of croup and bronchitis in young chil
dren; however, because full immunity does not develop, reinfection is common 
in the older population. In the institutionalized elderly, parainfluenza presents as 
rhinorrhea, pharyngitis, cough, and pneumonia. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Kendra Nelson is a 16-year-old single female high school sophomore. 

PRESENTING PROBLEM 

Fever and weakness. 

PRESENT ILLNESS 

For the past day-and-a-half, Kendra has felt weak and achy. She has had 
a temperature of 103°F at home. There is a generalized headache, a mild 
cough, and a decreased appetite. A few of her schoolmates have had sim
ilar symptoms. 

PAST MEDICAL HISTORY 

No prior hospitalization or serious injury. 

SOCIAL HISTORY 

Kendra lives with her parents. She is a "good student" and has had a steady 
boyfriend for the past year. 

HABITS 

She uses no tobacco, alcohol, or coffee. 

FAMILY HISTORY 

Her parents are living and well. She has one sibling, aged 19, who is away 
from home in the Army. 

• What additional historical information might be useful, and why? 
• What might be the meaning of this illness to the patient? 
• Would further information regarding her classmates or boyfriend be help

ful? Why? 
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• What are likely adaptations of this teenager to her illness? Why might 
this be pertinent? 

Objective 

VITAL SIGNS 

Blood pressure, 104/60; pulse, 86; respirations, 22; temperature, 38.6°C. 

EXAMINATION 

The patient is alert and ambulatory but looks "ill." The tympanic mem
branes are nonnal. The pharynx is mildly injected. The neck is supple with
out adenopathy, and the thyroid gland is nonnal. Her chest is clear. The 
heart has a nonnal sinus rhythm with no munnurs present. 

• What further infonnation about the physical examination might be use-
ful, and why? 

• What other areas of the body-if any-should be examined? Why? 
• What-if any-laboratory tests should be obtained today? Why? 
• What-if any-diagnostic imaging studies should be obtained today? 

Assessment 

• What is the likely diagnosis, and how would you explain this to the pa
tient and her parents? 

• Kendra's mother asks if Kendra is likely to be even worse during the 
next few days and what to do if this occurs. How would you reply? 

• If the patient also had a rash, what diagnoses would you consider? 
• What are the family/community implications of this illness? 

Plan 

• What would be your therapeutic recommendation to Kendra regarding 
medication, diet, pain relief, and return to school? 

• Kendra asks about the possibility of others catching her illness. How 
would you reply? 

• Kendra's mother asks about preventing such an illness in the future. How 
would you respond? 

• What continuing care would you recommend? 
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Otitis Media and Externa 
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Otitis Media 

Otitis media is the most common reason for medical office visits (over 20 mil
lion a year) and for surgery in children in the United States.1- 3 The peak inci
dence occurs between the ages of 6 and 15 months, with a second peak at age 5 
years.4 Nearly two thirds of children have at least one episode of otitis media by 
their first birthday, and more than 90% have one by age 2 years.2•3 The diagno
sis of otitis media is the most common reason for antibiotic prescriptions in chil
dren.5 Nearly $5 billion is spent each year in the United States in managing oti
tis media.6,7 This cost does not take into account the disruption of child-care 
arrangements and work schedules, and the generation of parental anxiety and 
stress.8 Despite its frequency and associated costs, controversy exists about its 
proper management. 

Definitions 

Otitis media refers to inflammation of the middle ear, which is often associated 
with a middle-ear effusion.9 Acute otitis media (AOM) is an infection of the mid
dle ear with rapid appearance of symptoms and signs such as fever, pain, irri
tability, and abnormal appearance (erythematous, bulging) of and decreased mo
bility of the tympanic membrane. Otitis media with effusion (OME), also known 
as "serous otitis media" and/or "glue ear," is a middle-ear effusion without the 
obvious signs of an acute infection. If this effusion persists for longer than 4 
months, it is known as chronic otitis media with effusion (COME). Persistent 
acute otitis media is the persistence of symptoms and signs of AOM following 
at least two courses of antibiotic therapy, whereas recurrent acute otitis media 
is three or more separate episodes of AOM in a 6-month time span, or four or 
more episodes in a year. 10 Chronic suppurative otitis media is an infection of the 
middle ear resulting in a perforated tympanic membrane with purulent discharge 
(otorrhea). 

226 
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Pathophysiology 

Dysfunction of the eustachian tube, which allows reflux of bacteria and fluid 
from the nasopharynx into the middle ear space, contributes to the development 
of AOM.3 Children are more prone to AOM because their eustachian tubes are 
shorter, more flexible, and inefficient at clearing secretions. Over 70% of painful 
ear episodes develop during a viral upper respiratory infection, which magnifies 
eustachian tube dysfunction.3,1l Other major risk factors for AOM include cran
iofacial abnormalities (e.g., cleft palate), cigarette smoking in the home, expo
sure to large numbers of children (e.g., day care), and family history of frequent 
AOM.12,13 It also appears that prolonged use of a pacifier, especially past age 
2 years, increases the risk. 14 Breast-feeding for at least 6 months appears to be 
protective. IS 

In a recent study of children with AOM, middle ear fluid obtained by tympa
nocentesis revealed that 41 % had a viral cause.i6 The most common virus was 
respiratory syncytial virus. The most common bacterial causes for AOM were 
Streptococcus pneumoniae (25%), Haemophilus inJluenzae (23%), and Bran
hamella catarrhalis (15%). Both bacteria and viruses were isolated in 65% of 
children. 

Diagnosis 

It is commonly accepted that AOM is overdiagnosed in the United States.8,17 A 
squirming, uncooperative toddler with an ear canal occluded with cerumen seen 
by a busy clinician who wants to please anxious parents, often will err on the 
side of making a diagnosis of AOM based on history alone. Diagnostic uncer
tainty is as high as 33% to 42%.18,19 

The diagnosis of AOM is based on a combination of symptoms and physical 
findings. Typically, symptoms are nonspecific and include fever, earache, tug
ging or rubbing of the ear, irritability, muffled or diminished hearing, lethargy, 
anorexia, vomiting, and/or diarrhea.3 However, these symptoms need not always 
be present. 20 

An accurate diagnosis of AOM requires a clear and well-illuminated view of 
the tympanic membrane. Any cerumen obstructing the view should be gently re
moved with a curette. The use of a cerumenolytic with warm irrigation may be 
necessary to remove excessive cerumen. The light of the otoscope should work 
well; bulbs for most otoscopes should be changed every 2 yearsP 

Four characteristics of the tympanic membrane should be evaluated-position, 
mobility, degree of translucency, and color. The "normal" tympanic membrane 
is in a neutral position (not retracted or bulging), responds well to positive and 
negative pressure, and is translucent and pearly grayP Pneumatic otoscopy al
lows for the evaluation of mobility of the tympanic membrane. If used, the ear 
speculum should create an air seal against the external auditory canal. A soft rub
ber sleeve over the speculum usually reduces the discomfort of this exam. 17 
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Tympanometry and acoustic reflectometry are tools useful in confirming the 
presence of a middle ear effusion. Tympanometry is portable and useful in the 
office by providing information about the actual pressures within the middle ear 
spaceP An abnormal, "flat" (type B) tympanogram in infants with acute symp
toms strongly suggests AOM, although a normal test is not helpful in ruling out 
the diagnosis.3 

Each of the physical findings of the tympanic membrane alone is inadequate 
to confirm the diagnosis of AOM. In one study, only two thirds of patients with 
a red tympanic membrane and 16% with a slightly red tympanic membrane had 
AOM.3 Erythema of the tympanic membrane can be due to fever, crying, or ceru
men removal. However, combining the findings on exam is useful. Typically, a 
bulging or cloudy tympanic membrane with or without erythema, middle ear ef
fusion, and marked decrease or absence of tympanic membrane mobility is nearly 
100% predictive of AOM.3 Perforation of the tympanic membrane with purulent 
drainage is also diagnostic of AOM. 

To avoid unnecessary antibiotic treatment, it is important to distinguish be
tween AOM and OME, which is sometimes difficult to do. Middle-ear effusion 
and a decrease in, or absence of, tympanic-membrane mobility characterize both. 
Both will have a flat (type B) tympanogram and a "plugged ear" feeling with 
conductive hearing loss. The position of the tympanic membrane in AOM is usu
ally bulging, while it is slightly retracted or in a neutral position in OME. Un
like OME, AOM is often associated with acute symptoms (e.g., ear pain and 
fever) and signs (erythematous or yellow, bulging tympanic membrane). Visu
alization of the tympanic membrane in OME often demonstrates "bubbles" or an 
air-fluid level. Occasionally tympanocentesis is required to determine whether 
the middle effusion is infected, but there are no consensus guidelines for its rou
tine use in the management of AOM or OMEP 

Treatment 

The management of otitis media is controversial. Results from recent studies have 
questioned the use of antibiotics and the length of treatment if prescribed, and 
the role of surgical interventions such as tympanostomy (ventilating) tubes. 

ACUTE OTITIS MEDIA 

The growing worldwide occurrence of multidrug-resistant bacteria, the uncer
tainty of diagnosis, and the fact that up to a third of cases of AOM are viral in 
origin have made popular a "wait and see" approach to the initial prescription of 
antibiotics, especially in many European countries. In several randomized clini
cal trials, antibiotics provide only a small benefit.21- 23 The natural course of un
complicated, untreated AOM is quite favorable. In a recent meta-analysis of over 
2000 children with AOM, ear pain resolved spontaneously in two thirds by 24 
hours, and in 80% by day 7.22 This study estimated that 17 children would need 
to be treated with antibiotics to prevent one child from having some pain after 2 
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days. Children treated with antibiotics are almost twice as likely to have adverse 
reactions such as skin rash, vomiting, or diarrhea. Minimizing the use of antibi
otics in patients with AOM does not increase the risks of perforation of the tym
panic membrane, hearing loss, or contralateral or recurrent AOM.3 

Most studies do not include children younger than 2 years of age. This group 
appears to have a higher risk of treatment failure, persistent symptoms, and re
current AOM.3 However, a recent trial in this age group found that seven to eight 
children with AOM need to be treated with antibiotics to improve symptomatic 
outcome at day 4 in one child.24 The major benefit of antibiotics was 1 day less 
of fever, but adverse effects were almost twice as likely compared to placebo, 
and there were no differences in clinical failure rates at day 11 or in the likeli
hood of recurrence. The authors conclude that a watchful waiting approach is 
also justified in this age group. 

Some will argue that untreated AOM will increase the risk of mastoiditis or 
meningitis, although there are insufficient data to suggest that routine antibiotic 
use makes a difference.3 Mastoiditis is quite rare; in one study there was only 
one case among 2202 children with untreated AOM.22 It is uncertain whether the 
current rarity is due to widespread antibiotic use or to a change in host defenses 
or in virulence of the organisms.3 Further studies will need to be done as the wait 
and see approach becomes more popular. 

In summary, the immediate prescription of antibiotics offers some benefits, 
but these are balanced by the disadvantages of increased cost, drug resistance, 
and adverse reactions. A practical approach is to counsel parents about the op
tions, provide pain relief to the child, and write a prescription for antibiotics, to 
be filled only if the child is no better in 2 to 3 days, sooner if it appears that 
symptoms are worsening. This watchful waiting has been shown to be feasible 
and acceptable to most parents, with a 76% reduction in the use of antibiotics.23 

Antibiotics. If antibiotics are used, amoxicillin is the drug of choice for most 
children.13•25 It achieves high levels in the middle ear fluid, is effective against 
most bacterial pathogens known to cause AOM, is inexpensive, and has a low 
incidence of side effects (skin rash, nausea, diarrhea). Although there are over a 
dozen other clinically effective antibiotics approved by the Food and Drug Ad
ministration for treating AOM (Table 11.1), none of these more expensive op
tions has been shown to be more effective for empiric therapy of uncomplicated 
AOM.25 Rather, these other antibiotics are good alternatives for those known to 
be allergic to amoxicillin, to have a more severe clinical course, or to have a 
treatment failure, defined as no clinical improvement after 2 to 3 days or recur
rence of AOM within 2 weeks of therapy.13 Oral antihistamine-decongestant 
preparations offer no additional advantage when given with antibiotics, and are 
no more effective than placebo in decreasing the middle ear effusion.2 

Amoxicillin is normally given at 40 to 45 mg/kglday divided into two or three 
doses daily. There is recent in vitro evidence, and some clinical experience, of 
increasing penicillin-resistant Streptococcus pneumoniae. This resistance is more 
common in children younger than 2 years of age, especially those in a day-care 
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TABLE 11.1. Antibiotics for Acute Otitis Media2" 3 

Dosagea 

Adults Children Dosing 
Antibiotic (mg) (mg/kglday) frequencyb Coste 

Suggested primary regimen 
Amoxicillin 500 80-90 bid-tid $-$$ 

Second-line treatmentd 

Amoxicillin-davulanate 
(Augmentin) 875/125 90/6.4 bid $$$$-$$$$$ 

Sulfonamides 
Trimethoprim-

su Ifamethoxazole 
(Bactrim, Septra) 160/800 8 bid $ 

(trimethoprim) 
Erythromycin-

sulfisoxazole 
(Pediazole) 400/1200 50 qid $$ 

(erythromycin) 

Cephalosporins 
1 st generation 

Cefador (Cedor) 500 40 tid $$$$ 
2nd generation 

Cefprozil (Cefzil) 250-500 30 bid $$$$ 
Cefuroxime axeti 

(Ceftin) 250 30 bid $$-$$$ 
Loracarbef (Lorabid) 200-400 30 bid $$$-$$$$ 

3 rd generation 
Cefdinir (Omnice/) 600 14 qd-bid $$$$$ 
Cefixime (Suprax) 400 8 qd $$$-$$$$$ 
Cefpodoxime (Vantin) 200 10 qd-bid $$$$ 
Ceftibuten (Cedax) 400 9 qd $$$$$ 
Ceftriaxone (lM)d 

(Rocephin) 50 qd $$$$$ 

Macrolides 
Clarithromycin (Biaxin) 250 15 qd $$$$$ 
Azithromycin (Zithromax) 500 mg 10 mg qd $$-$$$ 

day 1 day 1 qd $$-$$$ 
250 mg 5 mg 

days 2-5 day 2-5 

aDo not exceed adult doses in children weighing more than 40 kg. Initial therapy is for 5 days; 
duration is 10-14 days for treatment failures or recurrence. 
bqd = once a day; bid = twice a day; tid = three times a day; qid = four times a day. 
eCost for therapeutic course based on average wholesale price from 2000 Drugs Topics Red 
Book; prices for generic drugs were used when available; $ = $0-$15; $$ = $16-$30; $$$ = 
$31-$45; $$$$ = $46-$60; $$$$$ = greater than $60. 
dSee text for further information. 

setting, and in those with recurrent bouts of AOM or who have recently been 
treated for AOM.10 As such, a working group of the Centers for Disease Con
trol and Prevention advised a doubling of the amoxicillin dose to 80 to 90 
mg/kg/day.26 For those children who show no improvement with this increased 
dose in 3 to 5 days, alternatives such as amoxicillin-clavulanate (Augmentin), 
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cefuroxime axetil (Ceftin), or intramuscular ceftriaxone (Rocephin) should be 
tried. Unfortunately, the two former antibiotics rate lowest on palatability and 
compliance,27 and the latter requires two to three injections over 2 to 3 days. Al
though more expensive, third-generation cephalosporins are better tolerated and 
offer good options for amoxicillin treatment failures. Children with amoxicillin 
failure who develop a new episode of AOM more than 90 days later may still 
be treated with amoxicillin as the first choice.28 

Duration of Therapy. There is strong evidence that 5 days of antibiotic therapy 
is just as effective as the traditional 10- to 14-day regimen for uncomplicated 
AOM in children.29- 31 Although the 5-day regimen has a slightly higher risk of 
treatment failure at a I-month follow-up compared to the longer course, there 
appears to be no difference in long-term (2 to 3 months) outcome. 3D A minimum 
of 17 children would need to be treated with the longer course of antibiotics to 
avoid one treatment failure.3l These studies exclude children with underlying dis
ease, a recent bout of AOM, recurrent or chronic OM, craniofacial abnormali
ties (e.g., cleft palate), or a perforated tympanic membrane. It is recommended 
that these children be treated with the longer regimen. Most studies also exclude 
children younger than 2 years of age, although one recent trial demonstrated that 
the 10-day regimen has a slightly better success rate initially than the 5-day course 
(92% vs. 84%), with no difference in clinical success 4 to 6 weeks later.32 In 
summary, the duration of therapy should be individualized, and most children 
with uncomplicated AOM can be treated with a shortened 5-day course. 

Pain Relief Analgesia is an important adjunct to therapy. Acetaminophen 10 
to 15 mglkg every 4 to 6 hours or ibuprofen 5 to 10 mglkg every 6 to 8 hours 
is effective in relieving pain.33 Occasionally, codeine is needed for severe pain. 
Topical analgesia with antipyrine, benzocaine and glycerin (e.g., Auralgan Otic) 
every 1 to 2 hours effectively relieves pain and congestion within 30 minutes of 
administration, but should be avoided if the tympanic membrane has ruptured.33 

Occasionally, pain is so severe that referral is needed to an otolaryngologist for 
relief of pressure with tympanocentesis or myringotomy. 

Surgery. As initial therapy, tympanocentesis offers no advantage to antibiotics 
alone in treating AOM.34 It should be reserved for those who appear septic, who 
have persistent AOM unresponsive to multiple courses of antibiotics, or who 
have a complex anatomic or immunologic abnormality. 

RECURRENT AOM 

About one in five children have recurrent AOM.8 Antibiotic prophylaxis has been 
shown to be at least as effective as, if not more effective than, tympanostomy 
tubes in preventing new episodes.35 Prophylactic doses are normally half of that 
required for treatment of AOM. In a large meta-analysis, antibiotic prophylaxis 
reduced the frequency of new episodes of AOM by 44%.36 Amoxicillin (20 
mglkg/day in one or two doses) or sulfisoxazole (75 mglkg/day in one or two 
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doses) is an effective prophylactic antibiotic. In the past, 3 to 6 months of ther
apy was suggested for prophylaxis. However, because of increasing antimicro
bial resistance, it is now recommended that therapy should begin at the first sign 
of an upper respiratory infection, and should continue for 10 days.37 In addition 
to prophylactic antibiotics, it is important to modify known risk factors (e.g., en
courage and help parents to quit smoking). 

Since S. pneumoniae is the leading bacterial cause of otitis media, it is thought 
that the recent approval of the pneumococcal vaccine Prevnar (Wyeth-Ayerst 
Labs, Philadelphia, PA) will decrease the occurrence of otitis media. This vac
cine is associated with a 6% reduction in the number of episodes of AOM, and 
a 9% reduction in the frequency of recurrent AOM.7 Although not as dramatic 
a decline as hoped, routine vaccination of all children will prevent up to 1.2 mil
lion episodes of AOM in the United States each year. Influenza virus vaccina
tion is also recommended for those prone to frequent AOM during the respira
tory season.25 

For those children who have severe and recurrent disease, consider referral to 
an otolaryngologist for placement of tympanostomy tubes. Concomitant ade
noidectomy is commonly performed in the United States, but recent evidence 
questions its effectiveness, and suggests that it should not be considered as a first 
surgical intervention in children whose only indication is recurrent AOM.38 

CHRONIC SUPPURATIVE OTITIS MEDIA 

Purulent material should be removed by suctioning under direct visualization, or 
by gently using a cotton swab. Since the tympanic membrane is often ruptured, 
avoid flushing the ear canal, which may damage the inner ear with resultant 
hearing loss. Topical treatment with ofloxacin otic solution, 3 mg/mL, five 
drops twice daily for 10 days, has a similar cure rate to systemic amoxicillin
clavulanate and is better tolerated.2.39.40 

CHRONIC OTITIS MEDIA WITH EFFUSION (COME) 

Children who recover from AOM often have a residual middle ear effusion for 
up to 6 weeks after treatment. In 20% of these children, this effusion persists and 
there is concern that over time it will result in mild-to-moderate conductive hear
ing loss with subsequent impairment in language development and academic 
functioning.8.41,42 

Initial management for COME is observation. A meta-analysis found that an
tibiotics offer only a marginal short-term benefit, and no long-term benefit.36 The 
use of corticosteroids (prednisone or prenisolone, 1 mglkg/day in two divided 
doses for 7 days) has been advised in the past,8 but a recent study found only 
marginal short-term benefit in resolution of the effusion, and no long-term ben
efit in preventing hearing 10ss.42 

If the effusion persists for longer than 4 months, the clinical practice guide
line developed by the Agency for Health Care Policy and Research recommends 
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a hearing test; if there is evidence of documented bilateral hearing impairment 
of 20 dB or more, tympanostomy tubes should be considered in children younger 
than 3 years of age.43 Myringotomy with insertion of tympanostomy tubes is the 
most common operation among children beyond the newborn period in the United 
States.44 It is thought that surgical resolution of the effusion will restore normal 
hearing and thereby prevent language and behavioral problems. 

However, recent studies have suggested that the benefit from immediate in
sertion of tympanostomy tubes may not be as great as once thought.44,45 Com
pared to watchful waiting, the insertion of tympanostomy tubes improves hear
ing at 6 months, but this difference disappears by I year.46 In addition, there is 
relatively little difference in expressive or comprehensive language,45 develop
mental behavior,44 or in quality of life47 between watchful waiting and insertion 
of tubes. 

Children who undergo placement of tympanostomy tubes require ongoing sur
veillance. Showering, rinsing the hair, or submersion of the head in plain tap wa
ter or in a pool does not promote the entry of water into the middle ear.48 As 
such, earplugs are not indicated for routine bathing or swimming, but are needed 
for deeper swimming or diving. Sequelae of tympanostomy tubes are common 
but generally transient.49 Otorrhea occurs in up to 16% in the postoperative pe
riod, with 4% experiencing chronic drainage.50 Cosmetic complications include 
tympanosclerosis (32%), focal atrophy (25%), and chronic perforation (17%) with 
long-term use.50 The clinical implications of these changes are unknown, but this 
information is useful when counseling parents prior to referral to an otolaryn
gologist. Clearly, further long-term studies need to be conducted before aban
doning the role of tympanostomy tubes in treating COME. 

Some children who undergo tympanostomy tube placement for COME also 
benefit from concomitant adenoidectomy.41 In one recent study, adenoidectomy 
or adenotonsillectomy at the time of initial insertion of tympanostomy tubes sub
stantially reduced the likelihood of additional hospitalizations or further surger
ies. l Eight adjuvant adenoidectomies need to be performed to avoid a single in
stance of rehospitalization over a 2-year period. For now these surgeries should 
be reserved for special cases not responding to tympanostomy tube insertion. 

Otitis Externa 

Otitis externa is an inflammatory process involving the external auditory canal. 
Cerumen normally acts as a defense against infection by creating an acidic en
vironment that inhibits bacterial and fungal growth, and by preventing water from 
penetrating to the skin and causing maceration.51 The most common precipitants 
for otitis externa are trauma to the ear canal (e.g., mechanical removal of ceru
men by cotton swabs or other instruments, insertion of foreign objects such as 
fingernails or hearing aids), excessive moisture that raises the pH and removes 
the cerumen (e.g., swimming, diving, high humidity, perspiration), and chronic 
dermatologic conditions (e.g., eczema, seborrheic dermatitis).51,52 Because otitis 
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externa is most commonly found in persons involved in water sports, it is also 
known as "swimmer's ear." 

The infectious agents of otitis externa are usually polymicrobial,53 with 
Pseudomonas aeruginosa (40--60%) and Staphylococcus aureus (15-30%) being 
most common.40,51,52,54 In about 10% of cases, fungi are involved (Aspergillus 
80-90%, and Candida). Noninfectious causes of external otitis involve skin con
ditions such as psoriasis, seborrheic dermatitis, atopic dermatitis, lupus erythe
matosus, acne, and contact dermatitis. 

Diagnosis 

Patients with otitis externa typically present with ear discomfort varying from 
mild itching to severe pain associated with gentle traction of the external ear or 
with chewing. The ear canal is usually tender, erythematous, and swollen, with 
a foul-smelling discharge. The otorrhea and swelling often obscures the tympanic 
membrane, making it difficult to exclude an accompanying otitis media with per
foration. In younger children, it is important to look for a foreign body that may 
be the inciting event. 

Treatment 

The treatment of otitis externa consists of removing the debris and draining the 
infection, controlling the pain, reestablishing the normal acidic environment, and 
using topical antimicrobials if needed. 52 If possible, the ear canal should be 
cleansed by suctioning under direct visualization with a 5- or 7-French Frazier 
malleable tip attached to low suction.51 Alternatively, liquid debris may be 
gently removed using a cotton swab with the cotton fluffed OUt.51 Hydrogen per
oxide may be used to soften thick or crusted debris. Do not flush the ear canal 
unless the tympanic membrane can be fully seen and found to be without per
foration; doing so may damage the inner ear and cause hearing loss, tinnitus, and 
vertigo. Analgesics such as acetaminophen, a nonsteroidal antiinflammatory, 
and/or codeine are often required. 

The fust-line treatment for otitis externa is a topical antibiotic; systemic an
tibiotics are rarely indicated except when a concomitant acute otitis media is pres
ent or if there has been local spread of the infection (see below).55 Simple acid
ification of the ear canal with 2% acetic acid is often effective, but a wide variety 
of other agents is available (Table 11.2). The addition of hydrocortisone may 
resolve symptoms more quickly by decreasing the edema of the ear canal. The 
most commonly used topical antibiotic in the United States is polymyxin 
B-neomycin-hydrocortisone (Cortisporin), although the recently available 
quinolone preparations have been found to be just as effective and free from oto
toxic effects, and applied twice daily as opposed to the four times daily for other 
preparations.40,56 Typically three to four drops are placed in the affected ear up 
to 3 days beyond the cessation of symptoms (usually for 5-7 days), although 
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more severe infections may require up to 14 days of therapy. Warming the bot
tle of drops in the hands before installation minimizes discomfort.51 For those 
times that the ear canal is quite swollen, placing a wick of quarter-inch cotton 
sterile gauze or using a Pope ear wick facilitates drainage and helps draw the 
topical medication into the affected canal. 52 This wick can usually be removed 
within 2 days as the edema resolves. Patients should abstain from water sports 
such as swimming and diving for at least 7 to 10 days, or until the symptoms 
have completely resolved. 

Prevention 

Avoid trauma (e.g., use of cotton swabs or other items used to remove cerumen) 
to the ear canal. For those prone to developing otitis externa (e.g., swimmers), a 
hair dryer set on the lowest heat setting can be used to dry the external auditory. 
Ear drops containing equal portions of white vinegar and rubbing alcohol or an 
over-the-counter preparation containing acid and alcohol (e.g., Swim Ear) is ef
fective for prophylaxis.56 Persons who swim frequently should use a barrier to 
protect their ears from water. 

Necrotizing (Malignant) Otitis Externa 

Necrotizing otitis externa is a severe form of external otitis with a mortality rate 
up to 53%.51 Most often due to P. aeruginosa osteomyelitis of the mastoid or 
temporal bones, it affects elderly patients with diabetes mellitus, and those who 
are immunocompromised, especially due to human immunodeficiency (HIV) in
fection. Suspect this condition if pain is constant and disproportionately more se
vere than the clinical signs would suggest. 52 Examination of the ear canal reveals 
granulation tissue at the bony cartilaginous junction. Either computed tomogra
phy or magnetic resonance imaging confirms the diagnosis. Treatment should be 
aggressive and include intravenous antipseudomonal antibiotics initially, fol
lowed by ofloxacin 400 mg or ciprofloxacin 750 mg orally twice a day for up to 
3 months. Consult an otolaryngologist to assist in the care, especially since de
bridement of granulation or osteitic bones may be needed. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Jason Harris is a 4-year-old male child. 

PRESENTING PROBLEM 

Earache. 

PRESENT ILLNESS 

For 2 days, Jason has complained of a left earache. There has been a low
grade fever, sore throat, and nasal congestion. Jason has had three prior 
episodes of earache over the past 6 months. 

PAST MEDICAL HISTORY 

No serious illness or hospitalization since birth. 

SOCIAL HISTORY 

Jason attends day care 5 mornings per week. 

FAMILY HISTORY 

His parents are both living and well. There is a I-year-old sibling. 

• What other historical information might be pertinent, and why? 
• What might be the significance of having had three prior episodes of ear 

infection? 
• What-if anything-might be pertinent about the child's day-care expe

rience? 
• What more might you like to know about the family history, and why? 

Objective 

VITAL SIGNS 

Pulse, 78; respirations, 22; temperature, 38.0°C. 
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EXAMINATION 

Patient is alert but in pain with a left earache. The left tympanic membrane 
is injected but not retracted or bUlging. There is mild injection of the 
pharynx without tonsillar swelling or exudate. There are few enlarged left 
cervical lymph nodes. The chest is clear, and the heart is normal. 

• What more-if anything-would you include in the physical examina-
tion, and why? 

• How might you evaluate the child's hearing? 
• What-if any-laboratory tests might you order today? 
• If there were thick purulent drainage from the ear, what would be its sig

nificance? 

Assessment 

• What is the probable diagnosis? Describe the likely etiologic agent(s). 
• How would you explain this diagnosis to the family? 
• The parents ask if Jason needs a referral to an ear, nose, and throat spe

cialist. How would you respond? 
• What are the family implications of this illness? 

Plan 

• What therapeutic recommendations would you make regarding medica
tion for relief of pain? 

• When can Jason return to day care? What might influence your decision? 
• If Jason's mother calls tonight to report that there is purulent drainage 

from the left ear, what would you advise? 
• What follow-up would you advise for this illness? 



12 
Ischemic Heart Disease 

JIM Nuovo 

Cardiovascular disease remains the most significant cause of morbidity and mor
tality in the United States. In 1998 approximately 1.3 million Americans expe
rienced a myocardial infarction (MI) and 700,000 of them died.1 It is estimated 
that 12.4 million Americans are alive today with a history of MI, angina, or both. 
The financial impact of this disease is enormous. The cost estimate for cardio
vascular disease in 1998 was over $110 billion. It is important for all primary 
care providers to implement screening and preventive care programs to reduce 
the burden of cardiovascular disease. Because of the high morbidity and mortal
ity it is also important to recognize the early manifestations of this disease. 

Unfortunately, in up to 20% of patients the first manifestation of ischemic heart 
disease (IHD) is sudden cardiac arrest.2 Most deaths from IHD occur outside the 
hospital and within 2 hours of the onset of symptoms. Since the 1960s a great 
deal of effort has been directed toward the practice of cardiopulmonary resusci
tation and emergency cardiac care. These efforts have been directed toward min
imizing the number of cardiac deaths. Recently revised evidence-based guide
lines present a summary of the collaborative effort of the American Heart 
Association and the International Liaison Committee on Resuscitation.2 Further
more, there has been a substantial undertaking to identify and treat individuals 
with significant cardiovascular risk factors with the goal of lowering morbidity 
and mortality (see Chapter 2). This effort has been successful as noted by the de
cline in death rates from myocardial ischemia and its complications. This chap
ter discusses three issues, relevant to the family physician, regarding IHD: the 
evaluation of patients with chest pain, the diagnosis and management of angina 
pectoris, and the diagnosis and management of MI. 

Chest Pain 

Chest pain is one of the common reasons for patients visiting primary care physi
cians.3 The major diagnostic considerations for chest pain are listed in Table 12.1. 
Of the diagnostic considerations, which are the most commonly seen by family 
physicians? A Family Practice Research Network investigated this issue. Over 1 
year the Michigan Research Network (MIRNET) prospectively collected infor-

242 
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TABLE 12.1. Common Causes of Chronic and Recurrent Chest Pain 

Cardiac causes 
Hypertrophic cardiomyopathy 
Ischemic heart disease 
Mitral valve prolapse 
Pericarditis 

Chest wall problems 
Costochondritis 
Myofascial syndrome 

Gastrointestinal causes 
Esophageal motility disorders 
Gastroesophageal reflux 

Neurologic causes 
Radiculopathy 
Zoster (postherpetic neuralgia) 

Psychiatric causes 
Anxiety 
Depression 
Hyperventilation 
Panic disorder 
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mation on 399 patients with episodes of chest pain. The most common diagnos
tic findings were (1) musculoskeletal pain (20.4%); (2) reflux esophagitis 
(13.4%); (3) costochondritis (13.1 %); and (4) angina pectoris (10.3%).4 The high
est priority is generally given to distinguishing cardiac from noncardiac chest 
pain. Of the many diseases listed, the most common differential diagnostic con
siderations are of esophageal and psychiatric etiologies. 

Noncardiac Chest Pain 

Noncardiac chest pain remains a complex diagnosis and management problem. 
Studies have demonstrated that 10% to 30% of patients with chest pain who un
dergo coronary arteriography have no arterial abnormalities.5•6 Follow-up stud
ies of these patients have shown that the risk of subsequent myocardial infarc
tion is low.7•8 Fifty to seventy-five percent of these patients have persistent 
complaints of chest pain and disability.9,IO The most common noncardiac prob
lems in the differential are esophageal disorders, hyperventilation, panic attacks, 
and anxiety disorders (see Chapters 14 and 22). 

ESOPHAGEAL CHEST PAIN 

Of the patients who have undergone coronary arteriography and have been found 
to have normal coronary arteries, as many as 50% have demonstrable esophageal 
abnormalities. II Richter et al I2 critically reviewed 117 articles on recurring chest 
pain of esophageal origin to clarify issues related to this disease. They paid spe
cific attention to the following controversial issues: potential mechanisms of 
esophageal pain, differentiation of cardiac and esophageal causes, evaluation of 
esophageal motility disorders, use of esophageal tests for evaluating noncardiac 
chest pain, usefulness of techniques for prolonged monitoring of intraesophageal 
pressure and pH, and the relation of psychological abnormalities to esophageal 
motility disorders. They concluded that (1) specific mechanisms that produce 
chest pain are not well understood; (2) esophageal chest pain has usually been 
attributed to the stimulation of chemoreceptors (acid and bile) or mechanore-
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ceptors (spasm and distention); and (3) studies done to confirm direct associa
tions between these factors and pain have not been consistent in their findings. 

It appears that the triggers for esophageal chest pain are multifactorial and of
ten idiosyncratic to the individual. Differentiating cardiac from esophageal dis
ease can be frustrating. As many as 50% of patients with coronary disease have 
esophageal disease.13 There are many esophageal disorders that produce pain 
mimicking myocardial ischemia. Areskog et al14 have shown that esophageal ab
normalities are common in patients who are admitted to a coronary care unit and 
are later found to have no evidence of cardiac disease. The clinical history fre
quently does not differentiate between cardiac and esophageal chest pain, al
though features may be helpful in this process. Features suggesting esophageal 
origin include pain that continues for hours, pain that interrupts sleep or is meal
related, pain relieved by antacids, or the presence of other esophageal symptoms 
(heartburn, dysphagia, regurgitation). Conversely, it is well documented that gas
troesophageal reflux may be triggered by heavy exercise and may produce ex
ertional chest pain mimicking angina even during treadmill testing. 

Tests that can be done to determine the presence of esophageal disease include 
esophageal motility testing, continuous ambulatory esophageal pH monitoring, 
and provocative testing (e.g., acid perfusion and balloon distension).15 Although 
findings from these tests have produced a better understanding of the pathologic 
conditions leading to the development of chest pain with esophageal disorders, 
there is no consensus as to the usefulness of these tests for the specific patient 
with chest pain. As noted by Pope,16 "What is needed is a simple and safe 
provocative esophageal maneuver to tum on chest pain that possesses a high de
gree of sensitivity." 

There is clearly an interaction between psychological abnormalities and 
esophageal disorders. Patients with esophageal disorders have been shown to 
have significantly higher levels of anxiety, somatization, and depressionP It is 
not clear if there is a cause-and-effect relation. Given the aforementioned diffi
culties in the diagnosis of esophageal chest pain, the differentiation of this pain 
from cardiac disease, and the close relation between cardiac, esophageal, and 
psychiatric disease, it is wise to maintain a consistent approach to the evaluation 
of these patients. Richter et al12 developed a stepwise approach for patients with 
recurring chest pain. They recommended exclusion of cardiac disease, with the 
subsequent evaluation to rule out structural abnormalities of the upper gastroin
testinal (GI) tract (barium swallow, upper GI series, and endoscopy). Also 
recommended is a trial of antireflux therapy for 1 to 2 months. In those pa
tients who fail to respond, specialized testing may then be appropriate (esophageal 
motility, 24-hour pH monitoring, provocative testing, and psychological 
evaluation). 15 

PSYCHIATRIC ILLNESS 

There has long been a connection between psychiatric disorders and noncardiac 
chest pain. Katon et allS reported the results of an evaluation of 74 patients with 
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chest pain and no history of organic heart disease. Each patient underwent a struc
tured psychiatric interview immediately after coronary arteriography. Patients 
with chest pain and negative coronary arteriograms were significantly younger, 
more likely to be female, more apt to have a higher number of autonomic symp
toms (tachycardia, dyspnea, dizziness, paresthesias) associated with chest pain, 
and more likely to describe atypical chest pain. These patients also had signifi
cantly higher scores on indices of anxiety and depression that met Diagnostic 
and Statistical Manual of Mental Disorders, 3rd edition (DSM-ill) criteria for 
panic disorder, major depression, and phobias. 

The strong association between anxiety and depression disorders in patients 
with noncardiac chest pain has been observed in many other studies. Specific 
medical therapy directed at anxiety and depression may help some of these pa
tients. Cannon et al19 reported a study on a group of patients with chest pain de
spite normal coronary angiograms. Imipramine was shown to improve their symp
toms. Patients who were given 50 mg nightly had a statistically significant 
reduction (52%) in episodes of chest pain. 

Cardiac Chest Pain: Angina Pectoris 

Angina is not simply one type of pain; it is a constellation of symptoms related 
to cardiac ischemia. The description of angina may fit several patterns: 

1. Classic angina. Classic angina presents as an ill-defined pressure, heaviness 
(feeling like a weight), or squeezing sensation brought on by exertion and re
lieved by rest. The pain is most often substernal and left-sided. It may radi
ate to the jaw, interscapular area, or down the arm. Angina usually begins 
gradually and lasts only a few minutes. 

2. Atypical angina. Similar symptoms are experienced but with the absence of 
one or more of the criteria for classic angina. For example, the pain may not 
be consistently related to exertion or relieved by rest. Conversely, the pain 
may have an atypical character (sharp, stabbing), but the precipitating factors 
are clearly anginal. 

3. Anginal equivalent. The sensation of dyspnea is the sole or major manifesta
tion. 

4. Variant (Prinzmetal's) angina. This angina occurs at rest and may manifest 
in stereotyped patterns, such as nocturnal symptoms or symptoms that appear 
only after exercise. It is thought to be caused by coronary artery spasm. Its 
symptoms often occur periodically, with characteristic pain-free intervals, and 
are associated with typical electrocardiographic (ECG) changes, most com
monly ST segment elevation. 

5. Syndrome X (microvascular angina). Some patients with the clinical diagno
sis of coronary artery disease have no evidence of obstructive atherosclero
sis. Several reports investigating this population have found a subset with 
metabolic evidence for ischemia (myocardial lactate during induced myocar
dial stress as evidence for ischemia). The term syndrome X has been pro-
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posed.20 It has been suggested that some of these patients have microvascu
lar angina. 

It is important for clinicians to recognize the factors that may confound the 
clinical diagnosis of angina pectoris: (1) The severity of pain is not necessar
ily proportional to the seriousness of the underlying illness. (2) The physical 
examination is not generally helpful for differentiating cardiac from noncar
diac disease. A normal examination cannot be counted on to rule out signifi
cant cardiac disease. (3) The ECG is normal in more than 50% of patients 
with IHD. A normal ECG cannot be used to rule out significant cardiac dis
ease. (4) Denial is a significant component in the presentation of chest pain 
caused by MI. (5) Some of the diseases common in the differential diagnosis 
of chest pain may present concurrently. Major depressive disorder and panic 
disorder are known to be prevalent in patients with esophageal disorders. Col
gan et a121 reported that of 63 patients with chest pain and normal angiograms 
32 (51 %) had evidence of an esophageal disorder, and 19 of the 32 (59%) had 
a current psychiatric disorder (anxiety or depression). Patients with concur
rent disorders are particularly challenging to the clinician sorting out the cause 
of the chest pain. 

Clinical Tools Used to Distinguish Cardiac 
from Noncardiac Chest Pain 

Despite the difficulties noted above, there are important clinical tools that can be 
used to distinguish cardiac from noncardiac chest pain. 

HISTORY 

Despite the cited difficulties, the history is key to distinguishing cardiac from 
noncardiac etiologies of chest pain. Noncardiac chest pain is often fleeting, brief, 
sharp, or stabbing. The pain may be reproduced by palpating the chest wall. The 
duration of pain is also important. Symptoms that last many hours or days are 
not likely to be anginal. A great deal of work has been done to assess the prob
ability of IHD in a given patient based on the clinical presentation. In 1979 Di
amond and Forrester22 presented such an approach. Using data from the clinical 
presentation correlated with autopsy and angiographic information, they pre
sented a pretest likelihood of coronary artery disease in symptomatic patients ac
cording to age, sex, and type of chest pain (nonanginal, atypical angina, or typ
ical angina). Several observations can be made from this chart (Table 12.2): Men 
have a substantially greater risk than women for any given type of chest pain and 
at any given age. A middle-aged man with atypical chest pain is at high risk for 
having significant coronary artery disease. Young women (ages 30-40 years) 
with classic angina have a relatively low risk of having significant coronary ar
tery disease. 
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TABLE 12.2. Pretest Likelihood of Significant Ischemic Heart Disease 
(IHD) Based on Symptoms 

Likelihood of IHD, M/F (%) 

Atypical 
Age (years) Nonanginal angina 

30-39 5.0/0.8 22/4 
40-49 14/3 46/13 
50-59 21/8 59/32 
60-69 28/18 67/54 

247 

Typical 
angina 

69/26 
87/55 
92/79 
94/90 

Source: Diamond and Forrester22 Copyright© 1979 Massachusetts Medical Society. Reprinted 
with permission. All rights reserved. 

DIAGNOSTIC TESTING 

After establishing a pretest probability of IHD, there are a variety of tests avail
able to help establish an accurate diagnosis. Although many tests are now ftrmly 
established in clinical practice, none is particularly suited to wide-scale, cost
effective application because each has limitations concerning sensitivity and 
speciftcity. 

Exercise Tolerance Testing. In 1997 the American College of Cardiology and 
the American Heart Association Task Force on Assessment of Cardiovascular 
Procedures set guidelines for exercise treadmill testing (ETT).23 For patients with 
symptoms suggestive of coronary artery disease there are ftve basic indications 
for undertaking exercise stress testing: (1) as a diagnostic test for patients with 
suspected IHD, (2) to assist in identifying those patients with documented IHD 
who are potentially at high risk due to advanced coronary disease or left ven
tricular dysfunction, (3) to evaluate patients after coronary artery bypass surgery, 
(4) to quantify a patient's functional capacity or response to therapy, and (5) to 
follow the natural course of the disease at appropriate intervals. The purpose of 
ETT for the patient with chest pain is to help establish whether the pain is in
deed due to IHD. 

Although there are many exercise protocols available, the protocols proposed 
by Bruce in 1956 remain appropriate. A review of the ETT for family physicians 
has been published.24,25 In the standard ETT (Bruce protocol) the patient is asked 
to exercise for 3-minute intervals on a motorized treadmill device while being 
monitored for the following: heart rate and blood pressure response to exercise, 
symptoms during the test, ECG response (speciftcally ST segment displacement), 
dysrhythmias, and exercise capacity. Contraindications to ETT include unstable 
angina, MI, rapid atrial or ventricular dysrhythmias, poorly controlled conges
tive heart failure (CHF), severe aortic stenosis, myocarditis, recent signiftcant ill
ness, and an uncooperative patient. A signiftcant (positive) test includes an ST 
segment depression of 1.0 mm below the baseline. Many factors influence the 
results of an ETT and can lead to false-positive or false-negative ftndings. Fac
tors leading to false-positive results include (1) the use of medications such as 
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digoxin, estrogens, and diuretics; and (2) conditions such as mitral valve pro
lapse, cardiomyopathy, and hyperventilation. Factors leading to false-negative 
results include (1) the use of medications such as nitrates, beta-blockers, calcium 
channel blockers; and (2) conditions such as a prior MI or a submaximal effort.26 

The sensitivity of the ETI has been estimated to range from 56% to 81% and 
the specificity from 72% to 96%.26 The key point is that given the vagaries of 
the ETI for diagnosing nm (generally low sensitivity and specificity) a patient 
with a high pretest likelihood of IHD (e.g., a 50-year-old man with typical angina) 
still has a high probability of having significant disease even in the face of a nor
mal (negative) test. Furthermore, a patient with a low probability of IHD (e.g., 
a 40-year-old woman with atypical chest pain) still has a low chance of signifi
cant disease even if the test is positive.22 The optimal use of diagnostic testing 
is for those patients with moderate pretest probabilities (e.g., a 40- to 50-year
old man with atypical pain). 

In addition to the diagnostic implications of an ETI, there are prognostic im
plications. The following are considered to be parameters associated with poor 
prognosis or increased disease severity: failure to complete stage 2 of a Bruce 
protocol, failure to achieve a heart rate over 120 bpm (off beta-blockers), onset 
of ST segment depression at a heart rate of less than 120 bpm, ST segment de
pression over 2.0 mm, ST segment depression lasting more than 6 minutes into 
recovery, ST segment depression in multiple leads, poor systolic blood pressure 
response to exercise, ST segment elevation, angina with exercise, and exercise
induced ventricular tachycardia.26 

Radionuclide Perfusion Imaging. There are patients in whom the standard ETI 
is not a useful diagnostic tool and in whom a radionuclide procedure would be 
more appropriate. Patients with baseline ECG abnormalities due to digitalis or 
left ventricular hypertrophy with strain or those with bundle branch block (es
pecially left bundle branch block) cannot have proper evaluation of the ST seg
ment for characteristic ischemic changes. In these patients a radionuclide stress 
test is appropriate. The principle behind radionuclide testing is as follows: My
ocardial thallium 201 chloride uptake is proportional to the coronary blood flow. 
A myocardial segment supplied by a stenotic coronary artery receives less flow 
relative to normal tissue, causing a thallium perfusion defect. Thallium washout 
is also slower in stenotic areas. With perfusion imaging, both stress and rest im
ages are compared for perfusion. As a general rule, a defect is visible on thal
lium imaging if there is 50% or greater stenosis in a coronary artery. In the stan
dard exercise thallium test, repeat imaging is performed 3 to 4 hours after 
completion of the ETI. Some investigators advocate 24-hour imaging in patients 
with perfusion defects to look for delayed reversibility. 

For patients unable to exercise, thallium imaging can be performed using 
dipyridamole (Persantine) as a coronary vasodilator. Adenosine may also be used. 
Its advantages over dipyridamole include an ultrashort half-life (less than 10 sec
onds) and better coronary vasodilation. Two technetium radiopharmaceuticals 
[technetium sestamibi (Cardiolyte) and technetium teboroxime (Cardiotec)] have 
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been approved for myocardial perfusion imaging. These agents may eventually 
replace thallium because of more favorable imaging characteristics.27 

Compared to the standard ETT, the thallium 201 ETT has the advantage of in
creased sensitivity (80-87%) and specificity (85-90%).27 Dipyridamole, adeno
sine, and technetium perfusion testing has a sensitivity ranging from 70% to 95% 
and specificity from 60% to 100%. Unfortunately, the cost of these procedures 
is more than five times as great as a standard ETT ($1000-$1400 versus 
$175-$250).25 

Stress Echocardiography. Ischemic heart disease can be detected with stress 
echocardiography. During stress-induced myocardial ischemia, the affected ven
tricular walls become hypo kinetic. Studies suggest that physical exercise and 
dobutamine may be the preferable means of provoking ischemia in patients un
dergoing stress echocardiography.28,29 Preliminary data suggest a higher sensi
tivity and specificity than for the standard ETT and increased usefulness for pre
dicting subsequent myocardial events; however, the primary utility of this test 
appears to be for detection of ischemia in patients who are unable to exercise ad
equately. Similar values for sensitivity and specificity between stress echocar
diography and perfusion imaging have been reported. Stress echocardiography 
may be particularly valuable in patients who have a questionable defect on per
fusion imaging. 

The advantages and disadvantages of each of these diagnostic tests for IHD, 
as well as gender-specific issues, are presented in a summary by Redberg.3o 

Response to Nitroglycerin. Another approach employs clinical information to 
determine the probability of coronary artery disease based on response to treat
ment. One such study involved the use of sublingual nitroglycerin to determine 
the likelihood of disease. Horwitz et a131 evaluated the usefulness of nitroglyc
erin as a diagnostic aid for IHD. They found a sensitivity of 76% and a speci
ficity of 80% in 70 patients with chest pain of anginal type. It was concluded 
that 90% of patients with recurrent, angina-like chest pain who exhibit a prompt 
response to nitroglycerin (within 3 minutes) have IHD; however, a delayed or 
absent response paradoxically indicates either an absence of IHD or unusually 
severe disease. Therefore failure to respond to nitroglycerin should not be used 
to exclude the diagnosis of IHD. 

Angina Pectoris 

Once the diagnosis of angina is established, there are several important man
agement considerations for this disease. The first is related to disease prognosis, 
the second to drug therapy, and the third to further investigative tests and inva
sive therapeutic interventions. Comprehensive management guidelines were pre
pared in 1999 by the American College of Cardiology and American Heart As
sociation Task Force.32 
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Prognosis 

Three major factors determine the prognosis of patients with angina pectoris: the 
amount of viable but jeopardized left ventricular myocardium, the percentage of 
irreversibly scarred myocardium, and the severity of underlying coronary ather
osclerosis. A number of studies were reported before invasive therapies were 
available that assess the prognosis of patients with stable angina. Most of them 
appeared between 1952 and 1973 and reported an annual mortality of 4%. Since 
cardiac catheterization has come into general use, the prognosis has been modi
fied and is based on the number of diseased vessels. Currently, the annual mor
tality rates for patients with one-vessel disease, two-vessel disease, three-vessel 
disease, and left main coronary artery disease (CAD) are 1.5%, 3.5%, 6.0%, and 
8.0% to 10.0%, respectively.33 

Exercise tolerance testing has been used to establish the prognosis in patients 
with symptomatic IHD. The exercise test parameters associated with a poor out
come have been described above.26 

When does angina signal severe coronary disease? Pryor et al34 developed a 
nomogram based on a point scoring system to help answer this question. They 
based the nomogram on the following factors: type of chest pain (typical, atyp
ical, nonanginal), sex, selective cardiovascular risk factors (hypertension, smok
ing, hyperlipidemia, diabetes mellitus), anginal duration (months), and the pres
ence of carotid bruits. By applying the nomogram for the individual patient one 
can determine the probability of severe disease (i.e., 75% narrowing of the left 
main coronary artery or three-vessel disease). 

Drug Therapy 

In patients with stable exertional angina who do not have severe disease, the goal 
of therapy is to abolish or reduce anginal attacks and myocardial ischemia and 
to promote a normal lifestyle. For the relief of angina, the treatment strategy is 
to lower myocardial oxygen demand and increase coronary blood flow to the 
ischemic regions. 

Patients are screened for the presence of significant cardiovascular risk 
factors and are advised to modify any that are present. Three classes of antiangi
nal drugs are commonly used: nitrates, beta-blockers, and calcium channel block
ers. Each reduces myocardial oxygen demand and may improve blood flow to the 
ischemic regions. The mechanisms by which these agents reduce myocardial oxy
gen demand or increase coronary blood flow to ischemic areas differ from one 
class of drug to another. No greater efficacy in relieving chest pain or decreasing 
exercise-induced ischemia has been shown for one or another group of drugs. 

NITRATES 

Nitrates are potent venous and arterial dilators. At low doses venous dilation pre
dominates, and at higher doses arterial dilation occurs as well. Nitrates decrease 
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myocardial oxygen demand in the following ways: Decreased venous return re
duces left ventricular end-diastolic volume and ventricular wall stress. Increased 
arterial compliance and cardiac output lowers systolic blood pressure and de
creases peripheral resistance (afterload).1t also enhances myocardial oxygen sup
ply by preventing closure of stenotic coronary arteries during exercise, dilating 
epicardial coronary arteries, and decreasing left ventricular end-diastolic pres
sure, thereby enhancing subendocardial blood flow and inhibiting coronary ar
tery spasm. Nitrates are inexpensive and have a well documented safety record. 
Both short- and long-acting nitrates are available. Short-acting preparations are 
used for relief of an established attack, whereas long-acting nitrates are used for 
prevention. The most significant concern about the long-acting nitrates is toler
ance. Most studies have shown that tolerance develops rapidly when long-acting 
nitrates are given for anginal prophylaxis.34 

With nitroglycerin patches tolerance can develop within 24 hours, and fur
ther therapy can lead to complete loss of the anti anginal effect. 35 Various dos
ing strategies with oral and transdermal formulations have been used to over
come the development of nitroglycerin tolerance. Patch-free intervals of 10 to 
12 hours are commonly used to retain the anti anginal effectiveness. For oral 
administration, nitroglycerin isosorbide dinitrate three times daily at 7 A.M., 

noon, and 5 P.M. appears to prevent the development of tolerance. Because of 
the concern for intervals during which patients remain unprotected, it is com
mon to add another antianginal agent to the nitroglycerin regimen. Other prob
lems with nitroglycerin include the fact that 10% of patients do not respond 
and 10% have associated intolerable headaches that may necessitate discon
tinuation.35 

BETA-BLOCKERS 

The antianginal effect of beta-blockers is well established.36 These agents im
prove exercise tolerance and reduce myocardial ischemia. The effect produces a 
reduction in myocardial oxygen demand through a reduction in heart rate and 
contractility. Many beta-blockers are available. They may be divided into those 
that are nonselective (/31 and (32) (i.e., propranolol, timolol, nadolol), those that 
are f31 selective (i.e., atenolol, metoprolol, acebutolol), and those that are non
selective and produce vasodilatory effects through the ability to block aI-recep
tors and dilate blood vessels directly (i.e., labetalol). All beta-blockers, irrespec
tive of their selective properties, are equally effective in patients with angina. 36 

Some 20% of patients do not respond to beta-blockers. Those who do not re
spond are more likely to have severe IHD. Furthermore, some patients do not 
tolerate the adverse side effects, such as fatigue, depression, dyspnea, and cold 
extremities. Other concerns include a small but significant aggravation of hy
perlipidemia and precipitation of CHF and bronchospasm in susceptible indi
viduals. Generally, beta-blockers are dose-adjusted to achieve a heart rate of 50 
to 60 bpm. Patients should be cautioned to not stop beta-blockers abruptly, 
thereby avoiding a rebound phenomenon. 
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CALCIUM CHANNEL BLOCKERS 

Calcium channel blockers are a diverse group of compounds, all of which impede 
calcium ion influx into the myocardium and smooth muscle cells. These agents re
lieve myocardial ischemia by reducing myocardial oxygen demand secondary to 
decreased afterload and myocardial contractility. In addition, they dilate coronary 
arteries. There are three classes of calcium channel blockers: papaverine deriva
tives (veraparnil), dihydropyridines (nifedipine, nicardipine), and benzothiazepines 
(diltiazem). Each of the drugs in the three classes has different effects on the atri
oventricular (A V) node, heart rate, coronary vasodilation, diastolic relaxation, car
diac contractility, systemic blood pressure, and afterload. All three classes are ef
fective for the management of patients with stable angina.3? Most studies have 
shown them to have effects equal to those of beta-blockers. Calcium channel block
ers may be preferred in patients with obstructive airway disease, hypertension, pe
ripheral vascular disease, or supraventricular tachycardia. In general, they are well 
tolerated. The most troublesome side effects include constipation, edema, headache, 
and aggravation of congestive heart failure. 

Concern has developed that short-acting calcium channel blockers may be as
sociated with an increased risk of MI. There has been evidence of a 58% to 70% 
increase in risk of MI compared to that in patients on beta-blockers or diuretics. 
The phenomenon has been noted to be dose-related. At present the National Heart, 
Lung, and Blood Institute has issued a statement recommending caution with the 
use of short-acting calcium channel blockers.38 

COMBINATION THERAPY 

It is important to maximize therapy with anyone class of antianginal drug be
fore considering it a failed trial. If monotherapy fails, it is appropriate to add an
other agent. Generally beta-blockers and nitrates or calcium channel blockers and 
nitrates complement each other. Calcium channel blockers and beta-blockers can 
be used together. Combination therapy may be more effective than either agent 
alone. It is important to be cautious, as some combinations produce deleterious 
effects. For example, veraparnil and beta-blockers may produce extreme brady
cardia or heart block. 

ASPIRIN 

Aspirin is effective for primary and secondary prevention of MI, presumably by 
inhibiting thrombosis. Although there is controversy as to the ideal therapeutic 
dose, low-dose therapy (81-325 mg) is generally recommended.39 Alternative 
antiplatelet regimens to aspirin include ticlopidine and clopidogrel. A 1994 re
view found no evidence that any antiplatelet regimen was more effective than 
medium-dose aspirin alone in the prevention of vascular events.40 Another re
view of randomized trials comparing either ticlopidine or clopidogrel with as
pirin found several trials showing a small additional benefit of these two drugs 
over aspirin in reducing the odds of a vascular event.41 
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Invasive Testing 

Cardiac catheterization is not routinely recommended for initial management of 
patients with stable angina. Patients who warrant such an evaluation are those 
who exhibit evidence of severe myocardial ischemia on noninvasive testing or 
who have symptoms refractory to antianginal medications. In patients who un
dergo catheterization, the most important determinant of survival is left ventric
ular function followed by the number of diseased vessels. Patients with left main 
artery disease or three-vessel disease with diminished left ventricular function 
are candidates for a coronary artery bypass graft procedure. Others (those with 
one- or two-vessel disease) are managed medically or considered for percuta
neous transluminal coronary angioplasty (PTCA). 

Unstable Angina Pectoris 

Unstable angina manifests clinically either as an abrupt onset of ischemic symp
toms at rest or as an intensification or change in the pattern of ischemic symptoms 
in a patient with a history of IHD. This intensification may be manifested by an 
increase in the frequency, severity, and duration of symptoms as well as an in
creasing ease of provocation (symptoms at rest or with minimal effort). Recur
rence of ischemic symptoms soon after an MI (usually within 4 weeks) is also 
considered a sign of unstable angina. Unstable angina is generally diagnosed on 
clinical grounds alone. Because of the episodic nature of ischemia in unstable 
angina, however, transient ECG abnormalities (ST segment depression or eleva
tion or T wave abnormalities, i.e., inversion, flattening, or peaking) may not be 
documented in 50% to 70% of patients with the clinical diagnosis of unstable 
angina. In studies in which prolonged Holter monitoring was used during the in
hospital phase of unstable angina, transient ischemic ST segment deviations have 
been described in 60% to 70% of cases, more than 70% of them being clinically 
unsuspected or silent.42 

Prognosis 

The prognosis of patients with unstable angina is not as good as those with chronic 
stable angina. Mortality is increased in those who fail to respond to initial ther
apy, who have severe left ventricular dysfunction, and who have multivessel CAD 
(particularly left main artery disease). 

Management Strategy 

An important development in the management of unstable angina was the 1994 
report of the Agency for Health Care Policy and Research.43 This report includes 
clinical practice guidelines that are based on a consensus panel of experts. The 
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guidelines allow physicians to consider outpatient management for a select sub
group of patients with unstable angina, specifically those who are thought to be 
at low risk for MI. According to the report, in the initial management physicians 
should use the information in Table 12.3 to determine whether a particular pa
tient has high, intermediate, or low likelihood of having significant CAD. For 
example, the patient with low likelihood might be nondiabetic, have atypical 
chest pain, be younger «60 years for men, <70 years for women), and have a 
normal ECG. The next step is to determine the level of risk for MI. The infor
mation in Table 12.4 allows a similar stratification of risk. For example, a low
risk patient is one with a history of angina that is now provoked at a lower thresh
old but not at rest, and the ECG is normal or unchanged. Low-risk patients may 
be treated with aspirin, nitroglycerin, beta-blockers, or a combination. Follow
up should be no later than 72 hours. High- or moderate-risk patients should be 
admitted for intensive medical management. Intensive medical management 
includes consideration of aspirin, heparin, nitrates, beta-blockers, calcium chan
nel blockers (if the patient is already on adequate doses of nitrates and beta
blockers or unable to tolerate them), and morphine sulfate. 

Once patients are stable, they should be considered for noninvasive exercise 
testing to further define the prognosis and direct the treatment plan. Low-risk pa
tients can be managed medically. Those at intermediate risk should be consid
ered for additional testing (either a cardiac catheterization, radionuclide stress 
test, or echocardiographic stress test). Those at high risk should be referred for 
cardiac catheterization.43 

Since the publication of the 1994 report, efforts have been directed at the use 
of markers of cardiac injury, i.e., cardiac troponins (troponin T and troponin I). 
Their detection, even at low levels, is highly sensitive and specific for injury. 
Troponin elevation in patients otherwise considered to have unstable angina iden
tifies a subset of patients requiring more aggressive intervention. Harnm and 
Braunwald44 have proposed a risk-stratification algorithm that incorporates tro
ponin testing. 

ANTI PLATELET THERAPY 

Antiplatelet therapy is an important addition for patients with unstable angina. 
A number of studies have demonstrated that a common cause of crescendo angina 
is platelet aggregation and thrombus formation on the surface of an ulcerated 
plaque. In the Veterans Administration Cooperative Study, men with unstable 
angina who received aspirin (325 mg/day) had a 50% reduction in subsequent 
death from MI.45 As noted previously, ticlopidine and clopidogrel are alternative 
antiplatelet regimens to aspirin. 

PERCUTANEOUS TRANSLUMINAL CORONARY ANGIOPLASTY 

There has been a marked increase in the use of angioplasty over the past 20 years. 
The American College of Cardiology and the American Heart Association Task 
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Force have published guidelines for the selection of patients for coronary an
gioplasty.46 Among patients with unstable angina, PTCA is recommended for 
those who do not show an adequate response to medical treatment (continued 
chest pain or evidence of ongoing ischemia during ECG monitoring) or who are 
intolerant of medical therapy because of uncontrollable side effects. 

The long-term outcome after successful angioplasty has been reported to be 
excellent even when compared with patients undergoing bypass surgery.47 Fur
ther research is important in the areas of long-term outcome for multiple lesions, 
extensive disease, and avoidance of complications. Technologies such as stents, 
laser angioplasty, and atherectomy await further evaluation. 

CORONARY ARTERY BYPASS GRAFT 

Large randomized trials have shown that surgical revascularization is more ef
fective than medical therapy for relieving angina and improving exercise toler
ance for at least several years. Development of atherosclerosis in the coronary 
artery bypass graft resulting in angina generally occurs within 5 to 10 years. How
ever, patients with internal mammary artery grafts have substantially fewer prob
lems with graft occlusion (90% patency rate at 10 years). Improved survival with 
surgical versus medical therapy is seen only in the subset of patients with severe 
CAD or left ventricular dysfunction.48 

Silent Ischemia 

Many investigations have established that most ischemic episodes in patients with 
stable angina are not accompanied by chest pain (silent ischemia). What remains 
unclear is the precise nature of events that accompany ischemic events that do 
or do not produce pain. Patients with predominantly silent ischemia may be hy
posensitive to pain in general; denial may play a role, or they may experience 
pain but attribute the symptoms to a less significant event. It is well documented 
that personality-related, emotional, and social factors can modulate the percep
tion of pain. It is not surprising that the symptoms among cardiac patients with 
the same degree of disease vary greatly. Personality inventory studies have shown 
that patients with reproducible angina have higher scores on indices of nervous
ness and excitability than do those who are free of symptoms. Many studies have 
shown that stress of various types can influence the frequency and duration of 
ischemic episodes in patients with angina.49 

Silent ischemia is prevalent. Seventy percent of ischemic episodes in patients 
with IHD are estimated to be asymptomatic. Among patients with stable angina 
who undergo 24-hour Holter monitoring, 40% to 72% of the episodes are pain
less. Among patients with unstable angina, more than half manifest painless ST 
segment depression. 

In 1988 Cohn50 proposed classifying silent ischemia into three clinical types 
to help clarify the prevalence, detection, prognosis, and management of this syn-
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drome. Type 1 includes persons with ischemia who are asymptomatic, never hav
ing had any signs or symptoms of cardiovascular disease. Type 2 includes per
sons who are asymptomatic after an MI but still show painless ischemia. Type 
3 includes patients with both angina and silent ischemia. From Cohn's data 2.5% 
to 10.0% of middle-aged men have type 1 silent ischemia. Among middle-aged 
men known to have CAD, 18% have type 2 and 40% have type 3. 

Methods of Detection 

Certain tests can be used to assess the presence of silent ischemia: ETT, ambu
latory ECG for ST segment changes (Holter monitor), radionuclide tests includ
ing thallium scintigraphy and gated pooled [multiple gated acquisition (MUGA)] 
scan, and stress echocardiography. Of these tests, the most commonly consid
ered are ETT and Holter monitoring. 

For Holter monitoring, when ST segment changes that meet strict criteria are 
seen in a patient with known IHD, it is generally accepted that they represent 
episodes of myocardial ischemia. Ischemic criteria include at least 1.0 mm of 
horizontal or down-sloping ST segment depression that lasts for at least 1 minute 
and is separated from other discrete episodes by at least 1 minute of a normal 
baseline. The methodology has limitations, including difficulty reading ST seg
ment changes in patients with an abnormal baseline (left ventricular hypertrophy 
with strain) or in those with a left bundle branch block. 

It is not thought at this time that any of the methods to detect silent ischemia 
are useful for screening for the presence of IHD in apparently healthy populations. 
Although this subject remains controversial, it may be wise to screen those patients 
at high risk (i.e., diabetics or patients with two or more cardiac risk factors). 

Prognostic Implications 

The presence of frequent, prolonged ischemic episodes despite medical therapy 
in patients with stable and unstable angina has been associated with a poor prog
nosis. Using Cohn's classification system, those patients with type 2 silent is
chemia have the worst prognosis, especially those with left ventricular dysfunc
tion and three-vessel disease. Exercise tests done 2 to 3 weeks after an MI have 
shown an adverse I-year prognosis associated with silent ischemia. 50 It is un
clear whether those with type 3 have a worse prognosis. 

Management 

Antiischemic medical and revascularization therapies have been shown to reduce 
asymptomatic ischemia. It is prudent to consider patients with persistent asymp
tomatic ischemia to be at higher risk for subsequent events and therefore to war
rant more aggressive therapy. Patients with type 1 are advised to modify risk fac
tors and avoid activities known to produce ischemia. Those with strongly positive 
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tests can be considered for angiography. For patients with types 2 or 3, treatment 
with beta-blockers for a cardioprotective effect should be considered. It remains 
unresolved whether asymptomatic ischemia has a causal relation with subsequent 
MI and cardiac death or is merely a marker of high risk.51 

Myocardial Infarction 

Clinical Presentation 

The classic initial manifestations of an acute MI include prolonged substernal 
chest pain with dyspnea, diaphoresis, and nausea. The pain may be described as 
a crushing, pressing, constricting, vise-like, or heavy sensation. There may be ra
diation of the pain to one or both shoulders and arms or to the neck, jaw, or in
terscapular area. Only a few patients have this classic overall picture. Although 
80% of patients with an acute MI have chest pain at the time of initial exami
nation, only 20% describe it as crushing, constricting, or vise-like.52 The pain 
may also be described atypically, such as sharp or stabbing, or it can involve 
atypical areas such as the epigastrium or the back of the neck. "Atypical" pre
sentations are common in the elderly. 

Pathy53 found that the initial manifestations of an acute MI were more likely 
to include symptoms such as sudden dyspnea, acute confusion, cerebrovascular 
events (e.g., stroke or syncope), acute CHF, vomiting, and palpitations. There is 
strong evidence that a substantial proportion of MIs are asymptomatic. In an up
date of the Framingham Study, Kannel and Abbott54 reported that 28% of in
farcts were discovered only through the appearance of new ECG changes (Q 
waves or loss of R waves) observed on a routine biennial study. These infarc
tions had been previously unrecognized by both patient and physician. 

Physical Examination 

For the patient with an "uncomplicated MY' there are few physical examination 
findings. The main purpose of the examination is to assess the patient for evi
dence of complications from the MI and to establish a baseline for future com
parisons. Signs of severe left ventricular dysfunction include hypotension, pe
ripheral vasoconstriction, tachycardia, pulmonary rales, an S3, and elevated 
jugular venous pressure. Preexisting murmurs should be verified. A new systolic 
murmur can result from a number of causes: papillary muscle dysfunction, mi
tral regurgitation as a result of ventricular dilatation, ventricular septal rupture, 
and acute severe mitral regurgitation due to papillary muscle rupture. 

Electrocardiography 

The classic ECG changes of acute ischemia are peaked, hyperacute T waves, T 
wave flattening or inversion with or without ST segment depression, horizontal 
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ST segment depression, and ST segment elevation. Changes associated with an 
infarction are (1) the fresh appearance of Q waves or the increased prominence 
of preexisting ones; (2) ST segment elevations; and (3) T wave inversions. It is 
important to recognize that with acute MI the ECG may be entirely normal or 
contain only "soft" ECG evidence of infarction. 

In the past infarcts were classified as transmural or subendocardial, depend
ing of the presence of Q waves. This terminology has now been replaced by the 
terms Q-wave and non-Q-wave MI. This distinction has more clinical relevance, 
as several studies have indicated differences in etiology and outcome. The key 
differences between these two groups are as follows: (1) Q-wave infarctions ac
count for 60% to 70% of all infarcts and non-Q-wave infarctions for 30% to 
40%. (2) ST segment elevation is present in 80% of Q-wave infarctions and 40% 
of non-Q-wave infarctions. (3) The peak creatine kinase tends to be higher in 
Q-wave infarctions. (4) Postinfarction ischemia and early reinfarction are more 
common with non-Q-wave infarctions. (5) In-hospital mortality is greater with 
Q-wave infarctions (20% versus 8% for non-Q-wave infarctions). In general, it 
is thought that the non-Q-wave infarction is a more unstable condition because 
of the higher risk of reinfarction and ischemia. 

Laboratory Findings 

Elevation of the creatine kinase muscle and brain subunits (CK-MB) isoenzyme 
is essential for the diagnosis of acute MI. In general, acute elevations of this en
zyme are accounted for by myocardial necrosis. Detectable CK-MB from non
cardiac causes is rare except during trauma or surgery. The peak level appear
ance of CK-MB is expected within 12 to 24 hours after the onset of symptoms; 
normalization is expected in 2 to 3 days. Therefore patients should have a CK
MB level determined on admission and every 8 to 12 hours thereafter (repeated 
twice). Reliance on a single CK assay in an emergency room setting to rule out 
MI is not sensitive and should be discouraged. Cardiac troponins (T and I) are 
newer markers for cardiac injury. The troponins first become detectable after the 
first few hours following the onset of myocardial necrosis, and they peak after 
12 to 24 hours. Normalization of troponin T levels requires 5 to 14 days; tro
ponin I levels requires 5 to 10 days. 55 

Management Guidelines 

Comprehensive management guidelines were prepared in 1999 by the American 
College of Cardiology and American Heart Association Task Force.46 The main 
priority for patients with an acute MI is relief of pain. The frequent clinical ob
servation of rapid, complete relief of pain after early reperfusion with throm
bolytic therapy has made it clear that the pain of an acute MI is due to continu
ing ischemia of living jeopardized myocardium rather than to the effects of 
completed myocardial necrosis. 
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Effective analgesia should be administered at the time of diagnosis. Analge
sia can be achieved by the use of sublingual nitroglycerin or intravenous mor
phine (or both). Sublingual nitroglycerin is given immediately unless the systolic 
blood pressure is less than 90 mm Hg. If the systolic blood pressure is under 90 
mm Hg, nitroglycerin may be used after intravenous access has been obtained. 
Long-acting oral nitrate preparations are avoided for management of early acute 
MI. Sublingual or trans dermal nitroglycerin can be used, but intravenous infu
sion of nitroglycerin allows more precise control. The intravenous dose can be 
titrated by frequently measuring blood pressure and heart rate. Morphine sulfate 
is also highly effective for the relief of pain associated with an acute MI. In ad
dition to its analgesic properties, morphine exerts favorable hemodynamic effects 
by increasing venous capacitance and reducing systemic vascular resistance. The 
result is to decrease myocardial oxygen demand. As with nitroglycerin, hy
potension may occur. The hypotension may be treated with intravenous fluids or 
leg elevation. 

OXYGEN 

Supplemental oxygen is given to all patients with an acute MI. Hypoxemia 
in a patient with an uncomplicated infarction is usually caused by ventilation
perfusion abnormalities. When oxygen is used it is administered by nasal 
cannula or mask at a rate of 4 to 10 Llmin. In patients with chronic obstructive 
pulmonary disease it may be wise to use lower flow rates (see Chapter 13). 

THROMBOLYTIC THERAPY 

In addition to relieving pain and managing ischemia, thrombolytic therapy must 
be considered. Thrombosis has a major role in the development of an acute MI. 
Approximately 66% of patients with MIs have ST segment elevation, making it 
likely that the process is caused by an occlusive clot. The goal of thrombolytic 
therapy is reperfusion with a minimum of side effects. The most commonly used 
thrombolytic agents are streptokinase, anisoylated plasminogen streptokinase ac
tivator complex (APSAC), recombinant tissue-type plasminogen activator (rt
P A), urokinase, and pro-urokinase. 

Early administration of thrombolytic therapy, within 6 to 12 hours from the 
onset of symptoms, has been associated with a reduction in mortality. Indications 
for thrombolytic therapy include typical chest pain >30 minutes but <12 hours 
that is unrelieved by nitroglycerin, and ST segment elevation in more than two 
contiguous leads (> 1 mm in limb leads or >2 mm in chest leads) or ST seg
ment depression in only VIand V 2 or a new left bundle branch block. Relative 
contraindications for thrombolytic therapy include history of stroke, active bleed
ing, blood pressure> 180 mm Hg systolic, major surgery/trauma in the last 3 to 
6 months, recent noncompressible vascular puncture, and possible intracranial 
event/unclear mental status.56 Wright and colleagues56 present a summary ofthe 
major thrombolytic trials. Advances in this therapeutic modality during the past 
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5 years include new third-generation fibrinolytic agents and various strategies to 
enhance administration and efficacy of these agents. A number of ongoing trials 
are attempting to determine whether the combination of fibrinolytic therapy with 
low molecular weight heparin enhances coronary reperfusion and reduces mor
tality and late reocclusion. Also presented is a dose and cost summary of the 
available fibrinolytic agents. 56 

Complications (Mechanical) 

The most common complications of an acute MI are mechanical and electrical. 
Mechanical complications include those that are quickly reversible and those that 
are clearly life-threatening. Reversible causes of hypotension include hypo
volemia, vasovagal reaction, overzealous therapy with anti anginal or antiar
rhythmic drugs, and brady- and tachyarrhythmias. Other, more serious etiologies 
include primary left ventricular failure, cardiac tamponade, rupture of the 
ventricular septum, acute papillary muscle dysfunction, and mitral regurgitation. 

Killip and Kimball57 developed a classification of patients with acute MI. 

Class 1: Patients with uncomplicated infarction without evidence of heart failure 
as judged by the absence of rales and an S3. 

Class 2: Patients with mild to moderate heart failure as evidenced by pulmonary 
rales in the lower half of the lung fields and an S3' 

Class 3: Patients with severe left ventricular failure and pulmonary edema. 
Class 4: Patients with cardiogenic shock, defined as systolic blood pressure less 

than 90 mm Hg with oliguria and other evidence of poor peripheral perfusion. 

Cardiogenic shock has emerged as the most common cause of in-hospital mor
tality of patients with an acute MI. Despite advances in medical therapy, car-
diogenic shock has a dismal prognosis (80--90% mortality). The management 
of patients with cardiogenic shock includes adequate oxygenation, reduction in 
myocardial oxygen demands, protection of ischemic myocardium, and circula
tory support. The potential for myocardial salvage with emergency reperfusion 
should be considered in all cases. 

Complications (Electrical) 

The past 30 years has seen major developments in the recognition and treatment 
of arrhythmias. The most common include the brady- and tachyarrhythmias, A V 
conduction disturbances, and ventricular arrhythmias. Organized treatment pro
tocols have been developed for each of these dysrhythmias.58 

Post-MI Evaluation 

Recommendations for pre- and postdischarge evaluations of patients with an acute 
MI have been outlined by the American College of Cardiologists, the American 
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Heart Association, and the American College of Physicians.46 They include rec
ommendations for testing exercise tolerance and strategies to determine those 
who would benefit from medical or surgical intervention. These recommenda
tions include a submaximal EIT at 6 to 10 days and at 3 weeks to determine 
functional capacity. 

Rehabilitation 

The goal of cardiac rehabilitation includes maintenance of a desirable level of 
physical, social, and psychological functioning after the onset of cardiovascular 
illness.59 Specific goals of rehabilitation include risk stratification, limitation of 
adverse psychological and emotional consequences of cardiovascular disease, 
modification of risk factors, alleviation of symptoms, and improved function. 
Risk stratification is accomplished by exercise tolerance testing. Additionally, 
high-risk patients include those with CHF, silent ischemia, and ventricular dys
rhythmias. All patients should undergo an evaluation to reduce risk factors (smok
ing, hyperlipidemia, and hypertension) (see Chapter 2). Risk modification of these 
factors has been associated with significant reduction in subsequent cardiac 
events. Enrollment in a cardiac rehabilitation program with particular emphasis 
on exercise has been shown to reduce cardiovascular mortality.6o 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

John McCarthy is a 54-year-old married male restaurant operator. 

PRESENTING PROBLEM 

"Chest pain, getting worse." 

PRESENT ILLNESS 

This is the second visit to the office for Mr. McCarthy, who is a well
controlled type 2 diabetic with angina pectoris for 1 year. His coronary ar
tery disease has been stable, and he used three to four nitroglycerin tablets 
per month--especially after exertion and cold exposure-until the past 
week. He is now using three to five nitroglycerin tablets per day and has 
angina with mild exertion or when bending over. His pain radiates to the 
chin and to the left arm, which it seldom did before. 

PAST MEDICAL HISTORY 

No change since the past medical history recorded on his initial "get ac
quainted" office visit 6 months ago. 

SOCIAL HISTORY 

His restaurant business has been struggling recently; otherwise, no change 
since his last visit. 

HABITS 

Stopped smoking 1 year ago. No alcohol use. 

FAMILY HISTORY 

He is especially concerned about his son Mark, aged 28, who has been 
found to be HIV -positive. 
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REVIEW OF SYSTEMS 

No other pertinent symptoms noted. 

• What further information regarding Mr. McCarthy's chest pain would 
you like to know? Why? 

• What more would you like to know about the current status of his dia
betes mellitus? 

• What might have caused his chest pain to become worse, and how would 
you inquire about these possibilities? 

• What might this change in symptoms mean to the patient, and how would 
you ask about this? 

Objective 

GENERAL 

The patient appears apprehensive and describes his pain by holding his 
clenched fist to the midchest. 

VITAL SIGNS 

Height, 6 ft; weight, 194 lb; blood pressure, 152/100; pulse, 82; respira
tions, 22; temperature, 37.2°C, 

EXAMINATION 

The eyes, ears, nose, and throat are normal. The neck and thyroid gland 
are unremarkable, and there is no cervical bruit. The chest is clear to per
cussion and auscultation. The heart has a regular sinus rhythm of 82. There 
is no cardiac enlargement, rub, or murmur. 

LABORATORY 

An ECG performed in the office today is normal for age. 

• What additional data from the physical examination are likely to be per
tinent? Explain . 

• What-if any-findings on physical examination might increase or ease 
your concerns regarding the patient's history today? 

• What-if any-laboratory tests would you obtain today? Why? 
• What other tests-diagnostic imaging, treadmill ECG, or radionuclide 

scan-might be important in making a diagnosis today? Explain. 
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Assessment 

• Based on the data available and pending further tests, what is your ten
tative diagnosis? How would you explain this to Mr. McCarthy and his 
family? 

• What are the implications of this diagnosis for the patient? 
• The family asks about the long-term prognosis. How would you respond? 
• What symptoms or physical findings-if present-would you consider 

especially worrisome in this clinical setting? Explain. 

Plan 

• What are your therapeutic recommendations, and how would you explain 
them to the patient? 

• Is a subspecialist consultation needed? Explain your reasoning. 
• The patient wishes to know how soon he can return to work. How would 

you respond? 
• If you decide to admit the patient to the hospital, what is your role in 

hospital care? 
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Obstructive Airway Disease 
HOWARD N. WEINBERG 

Obstructive airway disease includes two entities that share many common char
acteristics, asthma and chronic obstructive pUlmonary disease (COPD). Chronic 
cough, a prominent symptom of both ailments, is also discussed in this chapter. 

Background 

Asthma 

Asthma is a disorder of the pulmonary airways characterized by reversible ob
struction, inflammation, and hyperresponsiveness.1 Approximately 9 million to 
12 million Americans are affected by this disease, with an annual mortality of 
4000 to 5000.2 Initial onset can be at any age, in either sex, and in every race. 
The severity of this illness is difficult to predict; some victims suffer a rapidly 
worsening course, whereas others appear to "outgrow" the disease. 

The bronchospasm and inflammation may be triggered by allergens, infection, 
and psychophysiologic stressors. Allergens include inhaled substances such as 
molds, pollens, dust, animal danders, industrial pollutants, tobacco smoke, smoke 
from wood stoves, and cosmetics. Oral inducers may be food preservatives con
taining sulfiting agents and medications, especially aspirin and {3-adrenergic an
tagonists (including selective agents and topical preparations). 

Respiratory infections, particularly viral, are also major stimulators.3 Occa
sionally a virus, such as the respiratory syncytial virus, induces bronchospasm 
in nearly all patients. Some patients have attacks only with infections. 

Psychological factors certainly playa role in inducing asthma episodes. These 
triggers may be difficult to recognize and may manifest as part of a panic attack, 
as fear of the disease itself, or as a symptom of abuse. Panic attacks can also be 
confused with and misdiagnosed as asthma (see Chapter 22). 

Chronic Obstructive Pulmonary Disease (COPO) 

Chronic obstructive pulmonary disease is characterized by abnormal expiratory 
flow that does not change significantly over time. This delineation was intended 

270 
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to exclude asthma as well as specific upper airway diseases such as cancers and 
conditions affecting the lower airways such as bronchiectasis, sarcoidosis, and 
cystic fibrosis. 4 Traditionally included in this category has been chronic bron
chitis and emphysema. In some patients, however, the overlap with asthma is so 
strong that a significant distinction cannot be made. Indeed, the term COPD was 
developed in recognition of the tremendous overlap between asthma, chronic 
bronchitis, and emphysema. 

Chronic bronchitis is defined as a cough that occurs at least 3 months a year 
for 2 consecutive years and involves excess mucous secretion in the large air
ways. A malady of adults, chronic bronchitis affects about 20% of men and is 
primarily caused by smoking. Unfortunately, the incidence in women is increas
ing as the percentage of women smokers increases. Other contributing factors in
clude air pollution, occupational exposures, and infection.5 

Emphysema is defined as a permanent enlargement of distal air spaces with 
destruction of the acinar walls without fibrosis. This entity can be further subdi
vided into centriacinar, panacinar, and distal acinar types.6 Like chronic bron
chitis, this illness is found primarily in smokers. There is, however, a rare type 
of congenital emphysema and also a genetic syndrome associated with the lack 
of (l' [-antitrypsin. 

Chronic Cough 

Although cough is an essential component of the presentation of both COPD and 
asthma, there are many other entities that can cause chronic coughing. The four 
most common causes are postnasal drip syndrome, COPD, asthma, and gastro
esophageal reflux.? Other causes include acute and chronic infection, other lung 
diseases (embolism, cancer), aspiration, psychogenic factors, and cardiac failure. 
Cough can also result from medications, such as angiotensin-converting enzyme 
(ACE) inhibitors. Also, a significant number of patients have two or more causes 
for cough. 

Clinical Presentation 

Asthma 

The classic symptoms of asthma are cough, dyspnea, and wheezing. The wheez
ing may be audible or require auscultation. Infrequently, a patient may be so 
"tight" that wheezing is detected only after initial therapy. The patient might be 
resting comfortably or be in extreme respiratory distress. At such times there may 
be accessory muscle movement (subcostal, intercostal, or supraclavicular), nasal 
flaring (particularly in children), cyanosis, or altered mental status. Auscultation 
often reveals rhonchi, wheezing, and a reversal of the normal 2: 1 inspiratory/ 
expiratory ratio. An increase in respiratory rate, independent of fever, is also a 
cardinal sign. 
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Sometimes, especially in children, the only presentation of asthma is a chronic 
night cough. Another symptom complex includes wheezing and shortness of 
breath that occurs following exercise. This entity is known as exercise-induced 
asthma (EIA) or bronchospasm (EIB). Many Olympic-caliber athletes have EIB. 

COPO 

The typical picture of COPD is prominent cough, dyspnea, and often wheezing. 
In severe situations tachypnea, accessory muscle movement, breathing through 
pursed lips, cyanosis, and agitation are present. Long-standing disease may 
be indicated by a pronounced barrel chest (Le., an increase in the anterior-to
posterior dimension). Copious sputum production may also be noted. Chest 
auscultation may reveal wheezes, rales, or rhonchi in varying intensity, or it can 
be normal. Heart sounds might be distant, or a gallop indicative of secondary 
heart disease may be detected. Examination of the extremities might reveal 
cyanosis of the nailbeds or clubbing of the fingers. 

Cough 

Clinical presentation of cough is self-explanatory: the patient is coughing. It is 
important to note whether the cough is dry or productive of sputum (thick, thin, 
purulent, bloody). The time of day or night often provides a clue to the exten
sive differential diagnosis as can evidence of allergy such as rhinitis, allergic 
shiners, or a transverse nose crease (the allergic salute). Of particular note are 
symptoms related to gastro-esophageal reflux (e.g., heartburn, water brash, or in
creased belching). Finally, these patients may present with the signs and symp
toms of a multitude of underlying diseases. 

Diagnosis 

Asthma and COPO 

The diagnosis of asthma or COPD should be fairly evident after the history and 
physical examinations are completed. Laboratory and radiographic data by them
selves usually cannot establish the diagnosis of either disorder but may provide 
confirmatory information and assist in the assessment of severity. 

PULMONARY FUNCTION TESTS 

Although extensive pulmonary testing may be indicated in the occasional patient, 
the most useful information is obtained from evaluating the forced expiratory 
volume in 1 second (FEY 1)' the forced vital capacity (PVC), the FEY 1IFVC ra
tio, and the peak expiratory flow rate (PEFR). Obstructive disease is indicated 
by a reduced FEY 1 in the presence of a normal FVC, which also causes a re-
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duction in the FEV1IFVC ratio. Restrictive diseases (pure emphysema), on the 
other hand, show a normal FEV b a decreased FVC, and an increased FEV IIFVC 
ratio. 

With asthma a useful test is to observe the change in FEV 1 following treat
ment with a bronchodilator. An increase of 15% is indicative of reversible air
way disease.4 Three stimulators--exercise, histamine, methacholine-may be 
used for provocative testing. A decrease in FEV 1 of 20% is considered positive. 
The PEFR may be obtained using a peak flowmeter and can be measured in the 
office or at home. It provides a quick, objective indication of the severity of an 
episode and can serve as a signal to start certain treatments. It is also a measure 
of the response to therapeutic intervention. It is highly recommended that pa
tients be provided with peak flowmeters and instructed about how to use them. 
These devices must be demonstrated and practiced. Many patients have trouble 
mastering the technique. To be fully effective, this device must be used when 
patients are feeling well in order to define a personal "best" for later compari
son. With COPD the spirometric abnormalities may be a mixture of obstructive 
and restrictive diseases. In asymptomatic patients, especially smokers, abnormal 
results can serve as an indicator of early illness and, it is hoped, as a stimulus to 
quit smoking. In symptomatic patients, these measurements can serve as a sign 
of progression. Finally, the FEV 1 or PEFR may be used to evaluate the asthmatic 
component in the COPD patient. 

ARTERIAL BLOOD GASES 

Evaluation of the severity of disease may be assisted by the measurement of ar
terial blood gases (ABGs). Severe hypoxemia in the asthmatic or hypercapnia in 
the chronic lung patient might serve as an important factor in the decision to hos
pitalize a patient. Most outpatients do not need ABG measurements. 

OTHER LABORATORY TESTS 

Useful tests in ill patients include measurement of blood leukocytes as a sign of 
acute infection, and hematocrit as indicative of an additional reason for hypox
emia if it is low or as a sign of long-standing hypoxemia if polycythemia is noted. 
Sputum evaluation is useful for identifying the pathogen in an acute infection. 

CHEST RADIOGRAPHY 

It is not necessary to obtain a chest radiograph on every patient with asthma or 
COPD. A radiograph may be useful in the undiagnosed patient with chronic cough 
and may help to identify complications in patients with obstructive disease. These 
problems might include pneumonia, pneumothorax, pneumomediastinum, or sub
cutaneous emphysema. In the newly discovered asthmatic (especially children) 
radiography should be done if foreign body aspiration is suspected. The chest ra
diograph of the COPD patient may be normal; show a mild increase in lung mark
ings; demonstrate the hyperlucency, overinflation, and bullae often seen with em-
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physema; or show an enlarged heart or the pulmonary congestion seen with heart 
failure. On occasion, a chest film holds the key to differentiating congestive heart 
failure with wheezing (cardiac asthma) from asthma. Other radiologic procedures, 
such as lung scans, computed tomography (CT) scans, and angiography have a 
role only in the management of complications. 

Chronic Cough 

The diagnosis and workup of chronic cough is often difficult, time-consuming, 
and expensive. Irwin and associates 7 presented a schema for evaluating previ
ously undiagnosed patients. Their suggestions, in decreasing order of usefulness, 
include the history, physical examination, pulmonary function tests, methacholine 
challenge, upper gastrointestinal radiology, measurement of esophageal pH, si
nus and chest radiography, and bronchoscopy. Following this approach a diag
nosis is possible in 99% of patients. 

Management 

The management of asthma and COPD is best viewed from a standpoint of both 
disease complexes. It includes avoidance, immunotherapy, exercise, drug treat
ment, and psychosocial support (Fig. 13.1). 

Avoidance 

The lifestyle of the patient with pulmonary problems may be drastically affected 
by environmental factors: climate, outdoor air pollution, and indoor air pollution. 

CLIMATE 

Both asthmatic and COPD sufferers may be affected by changes in wind veloc
ity, humidity, and temperature. Low wind velocity allows accumulation of al
lergens; high humidity leads to an increase in pollen-producing plants and molds; 
and sudden temperature drops cause a fall in airway conduction.8 Barometric 
pressure changes are also associated with exacerbations of asthma and COPD. 
Extremes in climatic events, such as prolonged heat waves or air inversions, of
ten result in increased mortality among COPD patients. Although patients can
not avoid climatic changes, they can stay inside on particularly bad days and can 
minimize the effects by using filtered air-conditioning and heating systems main
tained at fairly constant temperature year round. 

OUTDOOR AIR POLLUTION 

Potential allergens include man-made (e.g., smoke and chemical fumes) and nat
ural substances (e.g., pollens, dusts, and molds). Although difficult to avoid, some 



Asthma Maintenance 

I PO Steroids I 
I Anticholinergics I 

I Theophyll ine I 
I Add 1 or 2 others J 

I Choice of ~2-adrenergic agonists, cromolyn or I 
nedocromil, aerosol steroids, leukotriene antagonists I 

AVOIDANCE, IMMUNOTHERAPY, EDUCATION, EXERCISE, 
FAMILY INVOLVEMENT 

Acute Asthma 

Admission 

Corticosteroids 

TREAT ASAP AND AGGRESSIVELY 

COPD 

Oxygen 

Oral steroids 

Anticholinergics, ~2-adrenergic agonists, 
theophylline, aerosol steroids, leukotriene modifiers 

CLIMATE CONTROL, IMMUNOTHERAPY, EDUCATION, 
EXERCISE, FAMILY INVOLVEMENT 

FIGURE 13.1. Recommended step treatment plan for asthma and chronic obstructive 
pulmonary disease (COPD). ASAP = as soon as possible. 
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factors can be minimized by controlling the type of grass, ornamental shrubs, 
and flowering vegetation around the home. 

INDOOR AIR POLLUTION 

Fortunately, indoor allergens are much more readily controlled. It is of paramount 
importance to eliminate tobacco smoke. Other potential irritants include building 
materials, cleaning agents, air fresheners, pest control chemicals, decorative plants, 
dried flowers, cockroachs, scented candles, and cosmetics. The bedroom is a crit
ical room to allergy-proof. Attention is directed to pillows, mattresses, carpets, 
drapes, blankets, shelf ornaments, and stuffed animals (especially in the bed). Wood 
stoves and kerosene heaters have been shown to aggravate respiratory problems. 
Sometimes families must give up their pets. This entire aspect of avoidance must 
be stressed to all patients and may obviate the need for further treatment. 

Education of patients is essential regarding all aspects of management. Ex
cellent material is available from the National Asthma Education Program.9 

Immunotherapy 

DESENSITIZATION 

If avoidance fails, allergic patients should be tried on antihistamines and nasal 
sprays and considered for allergy desensitization. 10 

IMMUNIZATION 

Influenza and pneumococcal vaccines should be given to all patients with sig
nificant respiratory illness. Influenza vaccine is administered yearly about 2 to 3 
months prior to anticipated outbreaks. October and November are the prime times 
to immunize in the United States. If a patient misses the vaccine, consideration 
should be given to prophylaxis with antiviral medications. Pneumococcal vac
cine should be supplemented with booster injections once after 5 years, although 
this recommendation may change. 

Exercise 

Aerobic exercise is important for both asthmatics and COPD patients. Proper and 
consistent exercise at least three times a week can lead to improved tolerance 
and endurance and an increase in the feeling of wellness.l 1 Consider ordering 
pulmonary rehabilitation. 

Drug Treatment 

The choice of medication for these illnesses has greatly expanded since the 1980s 
and is presently continuing to undergo rapid changes in philosophy. It is espe-
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cially true for asthma, where emphasis has shifted from treating just bron
chospasm to treating inflammation as well.! Unfortunately, those who suffer with 
COPD have not experienced as great a revolution in drug treatment. 

{3rADRENERGIC AGONISTS 

The f32-adrenergic agonist class of medication (beta-2s) is now the first step for 
treating bronchospasm. Available as liquids, short- and long-acting tablets, me
tered-dose inhalers (MDIs), dry powder inhalers, nebulizable solutions, and in
jectables, these agents have many potential uses. Available in the United States 
are albuterol (Proventil, Ventolin), bitolterol (Tornalate), metaproterenol (Alu
pent, Metaprel), pirbuterol (Maxair), terbutaline (Brethaire, Brethine), and sal
meterol (Serevent) (Table 13.1). 

The choice of preparation depends on the patient's age and the acuteness of 
the situation. MDIs and nebulizers have an almost instantaneous onset of action, 
and sustained-released tablets offer assistance with nocturnal symptoms. Oral 
forms have their greatest use in young children. It is rarely necessary to use both 
the oral and inhalation route at the same time, a situation that leads to increased 
toxicity with little gain in benefit. 

TABLE 13.1. Recommended Dosages for Theophylline, /3rAdrenergic 
Agonists and Corticosteroids 

Medication Age group (years) Route 

Theophylline <1 po 
1-9 po 

9-12 po 
12-16 po 

>16, smoker po 
> 16, nonsmoker po 

Albuterol >2 po 
>2 MOl 
>12 Nebulizer 

Bitolterol >12 MOl 
Metaproterenol <6 po 

>6 po 
>2 MOl 
>12 Nebulizer 

Pirbuterol >12 MOl 
Salmeterol >12 MOl 
Terbutaline >12 po 

>12 MDI 
Beclomethasone >6 MOl 
Budesonide >6 MOl 
Flunisolide >6 MOl 
Fluticasone >6 MOl 
Triamcinolone >6 MOl 
Prednisone 1-12 po 

>12 po 

Source: Oata are from the Physicians' Oesk ReferenceY 
MOl = Multiple-dose inhaler; inhal = inhalations. 

Usual dosage 

Varies 
24 mg/kglday 
20 mglkglday 
18 mglkglday 
18 mg/kglday 
13 mglkglday 
0.1 mglkgltid--qid, max 2 mg tid 
1-2 inhal q4h 
2.5 mg q4h 
2 inhal q4h or 3 inhal q6h 
1.3-2.6 mglkglday tid--qid 
10-20 mg tid/qid 
1-2 inhal q4h 
0.2-0.3 ml q4h 
1-2 inhal q4h 
2 inhal q12h 
1.25-5.00 mg tid 
2 inhal q4h 
2--4 inhal bid/qid, max 20/day 
1-2 inhal bid, max 8/day 
2 inhal bid, max 8/day 
Three different strengths 
1-2 inhal tid/qid, max 16/day 
1-2 mg/kglday, taper 5-10 days 
40-80 mglday, taper 5-10 days 
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Beta-2s are the treatment of choice for episodic or mild asthmatics and for 
EIB. Once the need is established for continual usage, as for moderate and se
vere asthmatics, some authorities use these agents as first-line treatment whereas 
others reserve their use for rescue efforts, preferring to use antiinflammatory 
drugs first. Certainly, every patient with significant obstructive disease should 
always have this medication on hand. 

The newest member of this class, salmeterol, is unique in its 12-hour action. 
It is indicated for maintenance and nocturnal symptoms of both asthma and 
COPD. Shorter-acting agents may still be used between doses if rescue is needed, 
although tolerance may become a problem.12 

In the near future, dry-powder forms of MDIs should be available. It is hoped 
this advance will reduce the problems associated with propellant gases and also 
be more compatible with the environment. 

For the treatment of acute situations, beta-2s are the agents of choice. They 
can be administered by nebulizer (and repeated at 60- to 90-minute intervals if 
needed13) or by MDI using an InspirEase at the rate of one inhalation per minute 
for 5 minutes. The use of these agents has supplanted the need for older agents 
such as ephedrine, isoproterenol, and epinephrine. Even in the emergency situa
tion, beta-2s have been found to be equally effective with significantly less tox
icity when compared to subcutaneous epinephrine. 14 

Some patients experience great trouble utilizing an MDI. Proper technique 
must be taught and observed. For those too young or who cannot master the MDI, 
the following spacer devices are available: InspirEase, Inhal-aid, Paper tube, and 
Aerochamber.15 Home-made alternatives are the inside of a paper towel roll or 
a small paper lunch bag. Any of these devices should work with all inhalers. 

In the COPD patient these drugs have less application but are still valuable 
when bronchospasm is present. Pulse and blood pressure should be monitored. 

CORTICOSTEROIDS 

The use of steroids for asthma has received considerable impetus in recent years. 
Traditionally thought to be too strong for chronic use, the advent of MDI prepa
rations has minimized side effects and pushed corticosteroids to the forefront. In 
addition, recognition of the importance of inflammation in the pathophysiology 
of asthma has made many authorities advocate corticosteroids as first-line treat
ment.l6 Unfortunately, the probably unfounded fear of the effect of steroids on 
growth and adrenal function has caused a reluctance to utilize this medication. 
For the moderate to severe asthmatic, for the unstable patient, and during an acute 
crisis, however, there should be no hesitancy to use steroids. 

Aerosol preparations include beclomethasone (Beclovent, Vanceril), budes
onide (Pulmicort), flunisolide (AeroBid), fluticasone (Flovent), and triamcinolone 
(Azmacort). The effect of these medications may not be fully seen for up to 4 to 
8 weeks and are therefore not effective for the acute attack. They also do not 
protect against adrenal insufficiency. Oral medication must be tapered when 
switching to an aerosol (Table 13.1),l7 
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A new product combining fluticasone and salmeterol (Advair) in three dosage 
strengths was released in April 2001. Initial reports show significant advantages 
over either medication used alone. l8 Oral steroids, usually in the form of pred
nisone, are essential for use during the acute exacerbation or for the severe, 
chronic patient with asthma or COPD. When used early during an episode, 
steroids may prevent a relapse19 or the need for hospitalization. Some physicians 
prescribe oral steroids to any patient needing treatment in an emergency setting. 
Patients with long-standing disease often develop recognizable patterns of dete
rioration, such as with acute upper respiratory infections. These patients can be 
instructed to use steroids early to prevent exacerbations. Dosage varies with age 
and weight. For chronic treatment, every-other-day administration is preferred, 
whereas multiple daily dosing may be most effective in the acute situation. 

Corticosteroids are also available for intravenous use, which is indicated when
ever hospitalization is being considered. Unfortunately, there is no definitive 
proof as to the effectiveness of intravenous steroids for preventing hospitaliza
tion. In addition, their onset of action is at least 4 hours. 

CROMOLYN AND NEDOCROMIL 

Primarily used as prophylactic agents for asthma, cromolyn and nedocromil are 
antiinflammatory and, due to their almost complete lack of side effects, repre
sent a significant therapeutic advantage. Unfortunately, not all patients respond 
to them. 

Cromolyn (Intal) is available for MDI or nebulizer. Its onset of action can be 
as long as 1 to 2 months. Dosage is two inhalations qid; tapering to less frequent 
dosage can be attempted. Once it is begun, this medication should be used 
throughout an acute episode so as not to lose the prophylaxis. Along with beta-
2s and inhaled steroids, cromolyn is useful for EIB. 

Nedocromil (Tilade) is the newer of the two agents, and its safety is compa
rable to that of cromolyn. Dosage recommendations are also similar. In addition, 
nedocromil may be effective in preventing the cough caused by ACE inhibitors. 

LEUKOTRIENE MODIFIERS 

This is a new class of medications consisting of three agents: montelukast (Sin
gulair), 10 mg in the evening, 4 or 5 mg for children; zafirlukast (Accolate), 20 
mg bid avoiding food, 10 mg in children; and zileuton (Zyflo), rarely used due 
to qid dosing and the need to monitor liver enzymes. The first two products are 
occasionally also of benefit in COPD.2o 

THEOPHYLLINE 

Long the cornerstone of asthma treatment, theophylline is no longer the initial 
drug of choice. A bronchodilator, theophylline is best utilized for patients need
ing more than one maintenance drug and for those with pronounced nocturnal 
symptoms. It is also worth a trial in COPD patients. 
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There are various fonnulations of theophylline: liquid, capsule, tablet, slow
release products, and the intravenous fonn. Most patients require several days of 
continuous usage to reach maximal effectiveness. Once a steady state is reached, 
it is best to maintain the same brand, as bioavailability may vary from product 
to product. Smokers and children tend to need higher doses due to rapid metab
olism. Significant interactions are possible with erythromycins, fluoroquinolones, 
cimetidine, phenytoin, and oral contraceptives. Also, dosages need to be closely 
monitored in patients with liver failure or congestive heart failure. Serum theo
phylline levels are recommended for all the above situations and in difficult pa
tients where fine-tuning is needed. The serum therapeutic level has been changed 
from 10 to 20 JLglrnL to 5 to 15 JLglrnL.21 Older preparations that contain sub
therapeutic doses of theophylline, Marax and Tedral, are no longer considered 
appropriate therapy (Table 13.1). 

Children require close monitoring. As they grow, their dosage requires 
constant readjustment. Theophylline has come under scrutiny with regard to 
potential interference with school perfonnance, but no significant effect has been 
established. 

In the acute situation (office or emergency room) theophylline (as amino
phylline) is no longer considered appropriate for intravenous usage as it does not 
represent a therapeutic advantage but does significantly increase toxicity.22 It 
may be useful, however, in hospitalized patients. 

ANTICHOLINERGICS 

The current choice of anticholinergic drug is ipratropium (Atrovent) for MDI or 
nebulizer. For COPD, because of fewer side effects, ipratropium may well be the 
preferred bronchodilator. The usual dosage is two inhalations qid, but this dosage 
can be exceeded in COPD patients.21 For asthma, use ipratropium if other treat
ment is not effective. Several studies combining nebulized ipratropium with a 
/3z-agonist have produced unclear results when used in severe asthma.23 

CALCIUM CHANNEL BLOCKERS 

Calcium channel blockers have been suggested to have a mild bronchodilatory 
effect, but it has not been clinically demonstrated. They are, however, effective 
for the treatment of hypertension in obstructive disease, especially compared to 
beta-blockers and ACE inhibitors. 

ANTIBIOTICS 

For acute bacterial infections in patients with asthma and COPD, antibiotics are 
essential. There has been debate concerning when to treat the COPD-afflicted 
patient. The use of broad-spectrum antibiotics appears to be indicated when 
COPD sufferers have at least two of the following three symptoms: an increase 
in dyspnea, an increase in sputum production, and an increase in sputum 
purulence.24 



13. OBSTRUCTIVE AIRWAY DISEASE 281 

MUCOL YTICS AND EXPECTORANTS 

The value of mucolytics and expectorants has not been demonstrated in objec
tive studies. 

OXYGEN 

Except in the acute situation, oxygen should be reserved for chronic patients who 
are in distress when breathing room air. With COPD patients who retain high 
levels of carbon dioxide, the only functioning respiratory drive may be related 
to hypoxia. It is therefore critical to adjust the oxygen to a level where the hy
poxic drive is not lost. 

PREGNANCY AND BREAST-FEEDING 

Pregnancy is complicated by asthma about 1 % of the time, with a potentially 
large risk to the fetus if hypoxia develops. The use of theophylline, beta-2s, cro
molyn, Singulair, Accolate, and steroids is generally considered safe.2o Some an
tibiotics and decongestants, live virus vaccines, and iodides must be avoided. 

For lactating mothers the same medications considered safe during pregnancy 
are acceptable. Breast-feeding should be strongly encouraged, as studies suggest 
it delays the onset of allergies and asthma in the infant. 1,19 

PSYCHOSOCIAL SUPPORT 

Psychosocial support is a critical component in any management plan and is ad
dressed later in the chapter. 

Prevention 

Asthma and COPD are at opposite extremes when it comes to treatment and pre
vention. Whereas there are several fine alternatives for asthma treatment, man
agement of COPD is at best symptomatic. On the other hand, asthma is essen
tially unpreventable, whereas COPD should not exist. 

Smoking cessation is the key to relegating COPD to medical history. Except 
for a rare genetic or occupational case (which should also be preventable with 
good industrial hygiene), most COPD is directly related to smoking. The United 
States is moving in the direction of encouraging nonsmokers' rights, but unfor
tunately children have ready access to tobacco products and are still starting to 
smoke in large numbers. Physicians therefore must remind every smoker at every 
appointment to begin the process of cessation. 

Control of smoking is also key to decreasing the morbidity of asthma. Even 
side-stream smoke has been shown to result in more attacks, more complications, 
and more frequent need for emergency services. It is critical that the parents of 
asthmatic children never smoke in the house or car. Prevention of death has al-
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ways been a priority within the medical profession. It is certainly appropriate for 
asthma and COPD. 

Asthma is usually viewed as a nonfatal disease, but it does carry the potential 
for death. Most studies show that preventable deaths and hospitalizations have 
been the result of delayed treatment due primarily to two factors: the patient's 
or family's inability to recognize the severity of an attack, and the physician's 
poor assessment of the severity of an attack.25•26 Suggestions for prevention in
clude frequent use of peak fIowmeters as an objective guide to severity, estab
lishing effective maintenance therapy, and emphasizing patient and family edu
cation. Education is aimed at recognizing an attack, knowing what measures 
to take at home, and learning to call for help early. The material provided in 
the national education program is superb and should be made available to all 
patients.9 

On the other hand, COPD is a highly fatal disease, the fourth leading cause of 
mortality in the United States and still increasing.27 Although little can be done 
to reverse this disease, good management of the environment, appropriate med
ication, and smoking cessation aid in improving the quality of life for the af
fected individual. Extremely severe cases may be considered for lung volume re
duction surgery or transplantation.!1 

Family and Community Issues 

Family support is an essential factor in the successful treatment of chronic lung 
disease. This point is especially true for children and the debilitated, who might 
be unable to care for themselves. 

Asthma 

Patient and family attitudes are critical in the patient's acceptance of this disease. 
Several factors have been identified with regard to poor patient attitude: the un
predictable nature of asthma leading to a feeling of "beyond my control"; a feel
ing of stigmatization; a false perception that asthma is psychogenic and therefore 
"in my head"; a tendency to deny the disease; and the fear elicited by an experi
ence of being unable to breathe.28 These attitudes may handicap all attempts at 
treatment and should be addressed via thorough patient and family education. 

Also important is the tendency for families to label their asthmatics as ill. It 
is best to view the patient as a person with asthma and not as an asthmatic per
son. All activities should be continued, especially sports and physical education. 
It is far better to use an MDI and run than to sit on the sidelines and watch. 

COPD 

Emotional difficulties are common in COPD sufferers. The dyspnea and fatigue 
of this disease often leads to depression and fear. Quality of life may be reduced 
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in all areas, including social, sexual, vocational, and recreational activities, lead
ing to further loss of self-esteem and isolation.29 Patients should be encouraged 
to do as much as possible for themselves and must be given every opportunity 
to participate in the usual family and community events, even if a wheelchair 
and oxygen are needed. When the illness becomes terminal, patients should be 
counseled to keep control of their own lives by participating in the decisions of 
how and where to die. They can be encouraged to make living wills or execute 
powers of attorney. If appropriate, patients should be allowed to die at home, and 
physicians should be willing to make house calls. This measure improves the fi
nal quality of life by affording the patient the comfort of dying in a familiar set
ting, surrounded by family and friends. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Samuel Nelson is a 48-year-old single male farm worker. 

PRESENTING PROBLEM 

"My breathing is worse." 

PRESENT ILLNESS 

For the past 5 years, Mr. Nelson has had gradually progressive cough, short
ness of breath on exertion, and occasional wheezing. He has continued to 
smoke and does not take his medication regularly. When worse, he returns 
to the physician to refill his beta-2-agonist inhaler for use as needed. 

PAST MEDICAL HISTORY 

He had pneumonia 3 years ago that did not require hospitalization. 

SOCIAL HISTORY 

Samuel was a high school dropout at age 16. He has never married and 
lives with his parents. He has no close friends. 

HABITS 

He has smoked two packs of cigarettes daily since age 15. He uses no al
cohol or recreational drugs. 

FAMILY HISTORY 

His father, aged 76, has diabetes mellitus and osteoarthritis. His mother, 
aged 71, has high blood pressure. Three siblings are living and well. 

• What additional information would you like about the history of present 
illness? 



286 HOWARD N. WEINBERG 

• What might be Mr. Nelson's reasons for the visit today? How would you 
inquire about this? 

• What information about Mr. Nelson's work might be useful, and how 
would you ask about this? 

• What more would you like to know about the patient's adaptation to his 
illness? Why might this be important? 

Objective 

VITAL SIGNS 

Height, 5 ft, 10 in; weight 180 Ib; blood pressure, 140/80; pulse, 76; res
pirations, 22; temperature, 37.2°C. 

EXAMINATION 

The patient is not in acute distress but has an occasional cough while talk
ing. The head, eyes, ears, nose, and throat are normal. The neck and thy
roid gland are normal. The chest has an increased anteroposterior diame
ter, and there are distant breath sounds throughout. No rales are present, 
but there are occasional faint wheezes on forced expiration. The heart has 
a regular sinus rhythm, and no murmurs are present. 

• What more-if anything-might be included in the physical examina-
tion? Why? 

• What-if any-laboratory tests would you order today? Why? 
• What-if any-diagnostic imaging would you order today? Why? 
• If, in addition to the symptoms described above, Mr. Nelson had lost 12 

Ib since a previous visit 6 months ago, what might you do differently? 
Explain. 

Assessment 

• What is your diagnostic impression today, and how would you explain 
this to the patient? 

• How would you assess the meaning of the illness to Mr. Nelson? 
• What is the apparent contribution of smoking to the patient's disease, 

and how would you describe this to him? 
• The patient's employer calls to ask you about how Mr. Nelson is doing? 

How would you respond? 
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Plan 

• What would be your therapeutic recommendations to the patient regard
ing medication, activity, and life style? How would you explain this to 
the patient? 

• How might you persuade Mr. Nelson to stop smoking? 
• What are the implications of this illness for the family and community? 
• What continuing care would you advise? Explain. 



14 
Gastritis, Esophagitis, and 
Peptic Ulcer Disease 
ALAN M. ADELMAN AND PETER R. LEWIS 

Dyspepsia/Epigastric Pain 

Gastritis, esophagitis, and peptic ulcer disease present commonly with epigastric 
pain, or dyspepsia. Dyspepsia refers to upper abdominal pain or discomfort and 
may be associated with fullness, belching, bloating, heartburn, food intolerance, 
nausea, or vomiting. Dyspepsia is a common problem. Despite discoveries about 
the cause and treatment of peptic ulcer disease, dyspepsia remains a challenging 
problem to evaluate and treat. 

Epidemiology 

Dyspepsia is a common problem, with an annual incidence of 1 % to 2% in the 
general population and a prevalence that may reach 20% to 40%. The four ma
jor causes of dyspepsia are nonulcer dyspepsia (NUD), peptic ulcer disease 
(PUD), gastroesophageal reflux disease (GERD), and gastritis. NUD, PUD, 
GERD, and gastritis account for more than 90% of all causes of dyspepsia. Other, 
less common causes of dyspepsia are cholelithiasis, irritable bowel disease, 
esophageal or gastric cancer, pancreatitis, pancreatic cancer, Zollinger-Ellison 
syndrome, and abdominal angina. Patients who seek medical attention for dys
pepsia are more likely to be concerned about the seriousness of the symptom, 
worried about cancer or heart disease, and experiencing more stress than indi
viduals who do not seek medical attention for dyspepsia. 

Presentation 

No single symptom is helpful for distinguishing between the causes of dyspep
sia, but some patient characteristics are predictive of serious disease. For exam
ple, as single symptoms, nocturnal pain, relief of pain by antacids, worsening of 
pain by food, anorexia, nausea, and food intolerance are not helpful for distin
guishing the causes of dyspepsia. Patients older than 45 years or with alarm symp
toms (Le., weight loss, dysphagia, persistent vomiting, gastrointestinal bleeding, 
hematemesis, melena) are more likely to have serious underlying disorder. With 
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the possible exceptions of peptic ulcer disease and duodenitis, there is no asso
ciation of clinical value between endoscopic findings and dyspeptic symptoms. 
It is important to inquire about the use of nonsteroidal antiinflammatory drugs 
(NSAIDs), as their use is a frequent cause of peptic ulcer disease. To summa
rize, symptoms are not useful for differentiating the causes of dyspepsia. 

General Approach 

Individuals with evidence of complications of PUD (e.g., gastric outlet obstruc
tion or bleeding) or systemic disease (e.g., weight loss, anemia) should be 
promptly evaluated. Because age is the strongest predictor of finding "organic" 
disease on endoscopy, individuals over the age of 45 years should be thoroughly 
evaluated. For the remaining patients there are three commonly used strategies 
for the evaluation and management of dyspeptic symptoms: (1) empiric therapy; 
(2) evaluation, usually with endoscopy, for a specific cause of the dyspeptic symp
toms; and (3) test for Helicobacter pylori and treat if positive (test and treat). 

Empiric treatment for dyspepsia consists of standard antiacid therapy (Table 
14.1). Histarnine-2 receptor antagonists (H2RA) are available over-the-counter. 
If an H2RA or proton pump inhibitor (PPI) fails to relieve symptoms, further 
workup should be undertaken. A recent review showed that PPIs, while more 
costly, are more effective than other anti-acid agents in relieving symptoms. l 

The second approach to the patient with dyspepsia is thorough evaluation for 
a specific cause of the dyspeptic symptoms. When available, upper endoscopy 

TABLE 14.1. Usual Daily Dosage of Antiacid Medications 

Generic (brand) name 

Antacids (Maalox, Mylanta) 

Histamine-2 receptor antagonists 
Cimetidine (Tagamet) 
Famotidine (Pepcid) 
Nizatidine (Axid) 
Ranitidine (Zantac) 

Sucralfate 
Proton pump inhibitors 

Omeprazole (Prilosec) 
lansoprazole (Prevacid) 
Rabeprazole (Aciphex) 
Esomeprazole (Nexium) 
Pantoprazole (Protonix) 

Usual daily dosage 

15-30 ml 0.5 hour 
and 2 hours after 

meals and at 
bedtime 

800 mg hs 
20 mg bid 
150 mg bid 
150 mg bid 
1 qid 

20-40 mg qd 
15-30 mg qd 
20 mg qd 
20-40 mg qd 
40 mg qd 

Average wholesale 
price (AWP)a ($)b 

30-60 

62 
104 
94 
89 
88 

125-178 
114-116 

114 
120 
90 

'Source for AWP: Red Book. Montvale, NJ: Medical Economics Company, Inc. Accessed In
ternet version at http://physician.pdr.netiphysician/static.htm?path= controlledlsearchredbook. 
htm on July 11, 2001. Where multiple generic equivalents are available, the least expensive 
AWP is listed. 
bAmount rounded to the nearest dollar. 



290 ALAN M. ADELMAN AND PETER R. LEWIS 

is the preferred procedure. Although an upper gastrointestinal (UGI) series is less 
expensive and may be more readily available, it has a false-negative rate that ex
ceeds 18% in some studies and a false-positive rate of 13% to 35%. In addition, 
the UGI series is poor for diagnosing GERD and gastritis, two of the most com
mon causes of dyspepsia. A negative UGI does not rule out disease, and if indi
cated, further evaluation with upper endoscopy should be pursued. Although more 
expensive, upper endoscopy has lower false-positive and false-negative rates, 
biopsies can be undertaken, and testing for H. pylori can be performed. 

The third common approach to the evaluation of patients with dyspepsia is to 
test for H. pylori and treat if positive. (For further information on the evaluation 
and treatment of H. pylori, on Peptic Ulcer Disease, below.) This approach is fa
vored by recently published American and Canadian guidelines.2,3 Several de
cision analyses also support this approach.4,5 And finally, several reviews6,7 

and clinical trials also favor the test-and-treat approach for the patient with 
dyspepsia.8- 11 

The eradication of H. pylori in patients with NUD (with negative endoscopy) 
is controversial. A meta-analysis by Moayyedi et al12 showed a small but statis
tically significant benefit to eradication, while a more recent meta-analysis by 
Laine et al13 showed no benefit. 

Gastroesophageal Reflux Disease 

Gastroesophageal reflux disease (GERD) is a common problem. About 10% of 
the general population report heartburn daily and 15% to 40% experience it 
monthly. Lifetime estimates of GERD symptoms in the general population may 
be greater than 50%.14 The incidence of GERD increases during pregnancy and 
with obesity and tobacco use. Several factors may lead to GERD including hi
atal hernia, incompetence of the lower esophageal sphincter (LES), inappropri
ate LES relaxation, impaired esophageal peristalsis and acid clearance, impaired 
gastric emptying, and repeated vomiting. Exposure to excessive acid or pepsin 
can lead to damage of the esophageal mucosa, resulting in inflammation and ul
timately scarring and stricture formation. Medications (e.g., theophylline, cal
cium channel blockers, and f3-adrenergic agonists), foods (e.g., caffeine and 
chocolate), and alcohol may lower LES pressure and lead to GERD. Medications 
such as alendronate (Fosamax) may cause local irritation of the esophagus. GERD 
may occur as an isolated entity or as part of a systemic disorder such as sclero
derma. GERD is a risk factor for esophageal adenocarcinoma, one of the fastest 
growing cancers in the United States. 

Presentation 

The most reliable symptom of GERD is heartburn, a retrosternal burning sensa
tion that may radiate from the epigastrium to the throat. Patients may also com
plain of pyrosis or water brash, the regurgitation of bitter-tasting material into 
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the mouth. Belching is frequently described. Symptoms may be worse after eat
ing, bending over, or lying down. Nocturnal symptoms may awaken the patient. 
GERD can cause respiratory problems including laryngitis, chronic cough, aspi
ration pneumonia, and wheezing. Atypical chest pain can also be caused by 
GERD (see Chapter 12). Finally, patients may complain of hoarseness, a globus 
sensation, odynophagia (pain with swallowing), or dysphagia. 

Diagnosis 

A young patient with no evidence of systemic illness requires no further workup 
and can be treated empirically. Older patients, particularly those with the com
plaint of odynophagia or dysphagia, require evaluation to rule out tumor or stric
ture. Upper endoscopy is the evaluation of choice. Ambulatory 24-hour pH 
monitoring is the most sensitive test for demonstrating reflux if endoscopy is 
negative. A barium swallow study or esophageal manometry may be necessary 
if a motility disorder is suspected, as endoscopy is often normal in patients with 
this problem. 

Management 

GERD is treated by both nonpharmacologic and pharmacologic means. 15•16 It is 
important to note that whereas patients with mild disease may respond to non
pharmacologic treatment, patients with moderate to severe symptoms or recur
rent disease must continue to observe lifestyle changes while drug therapy is 
added or intensified. 

All patients with GERD should be advised to reduce weight (if over their ideal 
body weight), avoid large meals (especially several hours before going to sleep), 
refrain from lying down after meals, and refrain from wearing tight clothing 
around the waist. Patients who experience nocturnal symptoms often find relief 
by putting the head of the bed on blocks 4 to 6 inches in height. Sleeping on 
more pillows or on a wedge may be less effective because of nocturnal move
ments. Because nicotine lowers LES pressure, smoking cessation is recom
mended. Medications and foods that can lower LES pressure as well as alcohol 
should be avoided. 

Patients who do not respond to lifestyle and medication changes alone are 
treated with pharmacologic agents. The pharmacologic treatment of GERD can 
be approached as a stepwise process. For mild, intermittent symptoms, antacids 
or over-the-counter H2RAs can be used. For persistent or severe symptoms, 
prescription-strength H2RAs or PPls are the mainstay of treatment, although other 
agents are available. H2RAs can be tried first and, if ineffective, PPls can be sub
stituted. Once a patient's symptoms are controlled, a trial of decreasing the dose 
of medication (e.g., from twice daily to once daily) or switching from the more 
expensive PPls to less expensive H2RAs may be warranted. 

H2RAs suppress acid secretion by competing with histamine, thereby block
ing its effect on parietal cells of the stomach. H2RAs are effective, but both day-
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time and nocturnal acid production must be inhibited; therefore, twice-daily dos
ing is recommended rather than just nocturnal dosing. If symptoms are controlled 
for 6 to 8 weeks, just nocturnal dosing to control symptoms can be tried. For se
vere or refractory GERD, doubling the standard dose of H2RAs may be effec
tive. Combining H2RAs with a prokinetic agent may be better than using either 
agent alone. 

PPIs irreversibly block the final step in parietal cell acid secretion and are the 
most potent anti secretory agents available. In more severe GERD, PPIs are more 
efficacious than H2RAs for symptom control including extraesophageal mani
festations, esophageal healing, and reducing the risk of stricture formation and 
recurrenceP PPIs are less effective when taken on an as-needed basis. They are 
effective when dosed daily before breakfast, although some patients may require 
twice daily (before meals) dosing to achieve symptom control and/or esophageal 
healing. PPIs are the treatment of choice for erosive esophagitis. Side effects 
(chiefly headache and diarrhea) resulting in medication discontinuation are rare. 
As is true for H2RAs, different PPIs, while having different pharmacokinetic 
properties at equivalent doses, are roughly comparable in terms of clinical effi
cacy. Patients unresponsive to one H2RA or PPI may be responsive to another 
agent within the same medication class. Rarely, patients unresponsive to PPIs 
may respond to H2RAs. 

Prokinetic agents can increase esophageal contraction amplitude, increase LES 
pressure, and accelerate gastric emptying, three of the most significant motility 
problems in the pathogenesis of GERD. Metoclopramide, the only prokinetic 
drug available, is a dopamine antagonist that can cause extrapyramidal symp
toms and, rarely, tardive dyskinesia. It is considered a second-line agent for 
GERD. 

Sucralfate has also been shown to be efficacious for mild to moderate GERD. 
Sucralfate is a sulfated disaccharide that appears to protect against acid by local 
effects on the mucosa. 

For the minority of patients with GERD who require maintenance medication, 
periodic examination, coupled with efforts to try to reduce medication, is war
ranted. A concern in patients with chronic GERD is Barrett's esophagus. Bar
rett's esophagus is metaplasia of the cells of the distal esophagus and is consid
ered a precancerous lesion. The risk of development of adenocarcinoma of the 
esophagus may be as high as 2%. Unfortunately, neither aggressive medical ther
apy nor surgical therapy for GERD has been shown to alter the progression be
tween Barrett's esophagus and esophageal adenocarcinoma.18 There is uncer
tainty as to the efficacy and optimal frequency of endoscopic surveillance of 
patients with Barrett's esophagus. When dysplasia, the stage between metapla
sia and adenocarcinoma, is identified, the recommended frequency of surveil
lance with esophagogastroduodenoscopy (EGD) and repeat biopsy varies, de
pending on the severity of dysplasia. 

Individuals who are intolerant or unresponsive to optimal medical therapy are 
suitable operative candidates. Other indications for surgery are young age, non
adherence to medical therapy, or complications of GERD, such as recurrent 
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esophageal strictures or bleeding. Surgical approaches to GERD attempt to cre
ate a more functional LES, limiting the potential for pathologic reflux of gastric 
contents. Although a V A Cooperative Trial comparing medical to surgical ther
apy reported improved results for the surgical cohort, a lO-year follow-up to this 
study showed no difference between the groups in terms of patient satisfaction, 
symptoms, and complications, including cancer.19 Of note, 62% of the surgery 
group reported regular use of antireflux medications. Laparoscopic procedures 
provide effective treatment without the morbidity of open procedures. A case se
ries of patients treated with laparoscopic surgery reported rare postoperative med
ication use.20 

Peptic Ulcer Disease 

Most peptic ulcers are caused by either H. pylori or NSAIDs. Although infec
tion with H. pylori appears to be common, most individuals with H. pylori do 
not develop ulcers. Peptic ulcers may involve any portion of the UGI tract, but 
ulcers are most often found in the stomach and duodenum. Duodenal ulcers are 
approximately three times as common as gastric ulcers. About 10% of the pop
ulation suffers from duodenal ulcers at some time in their lives. In the past, PUD 
was marked by periods of healing and recurrence. Successful treatment of ulcers 
associated with H. pylori infection greatly diminishes recurrences. 

Presentation 

Epigastric pain is the most common presenting problem of both duodenal and 
gastric ulcer disease. The pain may be described as gnawing, burning, boring, 
aching, or severe hunger pains. Patients with duodenal ulcers typically experi
ence pain within a few hours after meals and complete or partial relief of pain 
with ingestion of food or antacids. Pain in gastric ulcer patients is more variable; 
pain may worsen with eating. Both duodenal and gastric ulcers may occur and 
recur in the absence of pain. Pain is variable among patients with both kinds of 
ulceration and correlates poorly with ulcer healing. Physical examination usually 
reveals epigastric tenderness midway between the xiphoid and umbilicus, but 
maximal tenderness is sometimes to the right of midline. Other findings may in
clude a succussion splash due to a mixture of air and fluid in the stomach when 
gastric outlet obstruction results from an ulcer in the duodenum or pyloric chan
nel or abdominal rigidity is apparent in the presence of perforation. 

Diagnosis 

There are two ways that PUD may be diagnosed. First, an ulcer may be diag
nosed by either radiographic studies or endoscopy. Although duodenal and gas
tric ulcers can be diagnosed by UGI studies, when available, upper endoscopy is 
the investigation of first choice. Gastric ulcers more than 3 cm in diameter or 
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without radiating mucosal folds are more likely to be malignant. In addition to 
the indications listed earlier in the chapter, endoscopy should be considered in 
patients with negative radiographic studies, those with a history of deformed duo
denal bulbs (thus making radiographic examination difficult), and in patients with 
GI bleeding. If an ulcer is diagnosed endoscopically, a rapid Campylobacter-like 
organism urease test (CLOtest) is a quick, sensitive test for determining the pres
ence of H. pylori. False positives are uncommon, and false negatives occur in 
approximately 10% of cases. The presence of H. pylori can also be determined 
histologically and by culture. Culture with drug sensitivities is important when 
drug resistance is suspected. 

In the second approach, test and treat, a patient is tested for H. pylori and if 
positive, antibiotic therapy can be initiated without documenting an ulcer. There 
are several ways that H. pylori infection can be documented. Both qualitative 
(sensitivity 71 %, specificity 88%) and quantitative [enzyme-linked immunosor
bent assay (ELISA): sensitivity 85%, specificity 79%] serology tests are avail
able. The stool antigen test is more accurate than serology tests (sensitivity 92%, 
specificity 88%). Urea breath test, using a carbon isotope (13C or 14C), is the 
most accurate noninvasive test (sensitivity 95%, specificity 96%).21 The use of 
proton pump inhibitors, bismuth preparations, and antibiotics can suppress H. py
lori and lead to false-negative results. 

Most patients, especially those who are asymptomatic posttreatment, do not 
require documentation of eradication of H. pylori. If one wishes to test for cure, 
a urea breath test (4 weeks after therapy) or stool antigen test can be performed. 
A falling ELISA titer (1,3, and 6 months after therapy) may also be used to doc
ument eradication. If a repeat endoscopy is performed, a CLOtest may be used. 

Treatment 

All patients with PUD who smoke should be advised to stop. Smoking can de
lay the rate of healing of ulcers. If PUD is associated with the use of an NSAID, 
the NSAID should be discontinued and traditional antiulcer therapy begun with 
either an H2RA or PPI. If the NSAID cannot be stopped, then a PPI or miso
prostol should be started. For patients who test positive for H. pylori, antibiotic 
treatment should be given. A number of drug regimens have been shown to be 
effective (Table 14.2).22 If not part of the antibiotic regimen, a H2RA or PPI 
should be added to hasten pain relief. Patients with H. pylori-negative ulcers are 
treated with traditional antiacid agents alone for 4 to 6 weeks. There is no evi
dence that the use of two or more antiacid agents (e.g., sucralfate and an H2RA) 
offers any advantage over the use of a single antiacid agent. 

There are a number of problems with the current antibiotic regimens. First, 
compliance may be a problem because of cost, duration of therapy, and side ef
fects. GI side effects can occur with metronidazole, amoxicillin, and c1ar
ithromycin. There is a trade-off between better compliance with the shorter du
ration of therapy and better eradication rate with longer duration of therapy. A 
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TABLE 14.2. Treatment for Eradication of Helicobacter pylori-Associated 
Peptic Ulcer Diseasea22 

Therapies with proton pump inhibitor (ppl)b 
PPI + metronidazole 250 mg qid + clarithromycin 500 mg bid-tid 
PPI + amoxicillin 1000 mg bid or 500 mg qid + clarithromycin 500 mg bid-tidC 
PPI + bismuth subsalicylate 2 tablets qid + metronidazole 250 mg qid + tetracycline 

hydrochloride 500 mg qid 
Other 

Bismuth subsalicylate 2 tablets qid + metronidazole 250 mg qid + tetracycline 
hydrochloride 500 mg qidd 

aAIl regimens are given for 14 days. 
bContinue PPI for total of 28 days 
cLansoprazole/ciarithromycin/amoxiciliin available as Prevpac. 
dAvailable as Helidac; in addition, give Hrreceptor blocker for 28 days. 
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second problem is the emergence of antibiotic resistance against both metron
idazole and clarithromycin, which favors the use of triple-drug regimens. 

All H2RAs effectively heal ulcers in equipotent doses (Table 14.1). About 75% 
to 90% of ulcers are healed after 4 to 6 weeks of therapy. The PPIs heal ulcers 
more quickly than H2RAs, but healing rates at 6 weeks are not significantly im
proved over those with H2RAs. PPIs should be considered for patients with se
vere symptoms, gastric ulcers, a potential for complications, or with refractory 
disease. Healing rates with sucralfate (Carafate) are comparable to those with 
H2RAs. There are no significant side effects. 

Prostaglandins protect the gastric mucosa, possibly by enhancing mucosal 
blood flow. Misoprostol, a prostaglandin E j analogue, can be used to prevent ul
cers due to NSAIDs. Misoprostol also heals ulcers at approximately the same 
rate as H2RAs, but severe diarrhea may limit patient compliance. Stimulation of 
uterine contractions and induction of abortions are the most serious side effects 
of misoprostol. 

Dietary therapy is now limited to the elimination of foods that exacerbate symp
toms and the avoidance of alcohol and coffee (with or without caffeine) because 
alcohol and coffee increase gastric acid secretion. 

Refractory Ulcers and Maintenance Therapy 

Most duodenal ulcers heal within 4 to 8 weeks of the start of therapy. After 12 
weeks of therapy, 90% to 95% of ulcers are healed. Higher doses of H2RAs (e.g., 
ranitidine 600-1200 mg/day) or PPIs may be used to heal refractory ulcers. Gas
tric ulcers heal more slowly than duodenal ulcers, but 90% are healed after 12 
weeks of therapy. PPls are the drug of choice for gastric ulcers. 

Individuals with persistent or recurrent symptoms after therapy should be 
reevaluated. Compliance with previous recommendations and a search for NSAID 
use should be reviewed. Endoscopy should be performed to document healing. 
Drug resistance may be a factor in persistence of ulcers secondary to H. pylori. 
Gastric cancer should be excluded by biopsy if a gastric ulcer remains unhealed 
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(see Gastric Cancer, below). Zollinger-Ellison syndrome is also considered in the 
case of refractory ulcers. 

In patients successfully treated for H. pylori or who have discontinued the use 
of NSAIDs, maintenance treatment with H2RAs or PPIs should not be needed. 
Patients with ulcers in the absence of H. pylori, complicated PUD (e.g., bleed
ing or perforation), a history of refractory ulceration, age greater than 60 years, 
or a deformed duodenum are candidates for at least 1 year of maintenance ther
apy with H2RAs or PPIs. 

Gastritis/Gastropathy 

Gastritis represents a group of entities characterized by histologic evidence of in
flammation. Gastropathy is characterized by the absence of histologic evidence 
of inflammation of the gastric mucosa. Both gastritis and gastropathy may be ei
ther acute or chronic. It may be difficult to distinguish the two entities by clini
cal, radiographic, and visual endoscopic examinations. Gastritis and gastropathy 
may occur simultaneously and/or overlap with conditions such as GERD or PUD, 
or may be a manifestation of less common conditions such as Crohn's or celiac 
disease or sarcoidosis. 

Acute gastritis may be due to infections (mainly H. pylori; less commonly 
viral, fungal, mycobacterial, or parasitic causes), autoimmune conditions (e.g., 
pernicious anemia), and chronic acid suppression. Histologic variants of uncer
tain cause include lymphocytic and eosinophilic gastritis. Gastropathy is commonly 
due to medications [e.g., NSAIDs including aspirin and cyclooxygenase-2 
(COX-2) inhibitors, bisphosphonates, potassium, and iron], alcohol, refluxed bile, 
ischemia, "stress" (as is seen in patients with shock, sepsis, trauma, or burns), or 
vascular congestion (as in portal hypertension or congestive heart failure). 

Chronic gastritis may be preceded by episodes of symptomatic acute gastritis 
(e.g. H. pylori) or present without prior warning, with dyspepsia and constitu
tional symptoms. H. pylori is the most common cause of chronic gastritis, this 
effect may be accentuated in patients receiving chronic PPI therapy. Pernicious 
anemia may be associated with chronic gastritis. 

Taken together these conditions range in presentation from asymptomatic to life 
threatening. Of particular interest to the clinician are acute and chronic erosive 
changes that may be complicated by symptomatic anemia or frank hemorrhage 
(presenting with melena or hematemesis-see Upper Gastrointestinal Bleed, be
low) and chronic atrophic changes that may progress to gastric cancer. Treatment 
consists of managing the underlying disease and removing gastric irritants. 

Upper Gastrointestinal Bleed 

Upper gastrointestinal bleed is defined as GI blood loss above the ligament of 
Treitz. If the bleeding is clinically evident, it may present in one of three ways. 
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Hematemesis may be bright red or coffee-grounds-appearing material and usu
ally means active bleeding. Melena signifies that the blood has transited through 
the GI tract, causing digestion of blood. Melena may also be caused by lower GI 
bleeding. And finally, although uncommon, an VGI bleed may present as hema
tochezia if bleeding is brisk. If subacute or chronic, the VGI bleed may be dis
covered during the workup of iron-deficiency anemia or Hemoccult-positive 
stools. 

Causes 

The four most common causes of VGI bleeding are peptic ulceration, gastri
tisigastropathy, esophageal varices, and esophagogastric mucosal tear (Mallory
Weiss syndrome). The causes of gastritis/gastropathy are described above. Bleed
ing due to varices is usually abrupt and massive. Varices may be due to alcohol 
cirrhosis or any other cause of portal hypertension such as portal vein thrombo
sis. Mallory-Weiss syndrome classically presents with retching followed by he
matemesis. Other causes of VGI bleeding include gastric carcinoma, lymphoma, 
polyps, and diverticula. 

Diagnosis and Management 

The diagnosis and management of the patient with VGI bleeding depends on the 
site and extent of bleeding. Vomitus and stool should be tested to confmn the 
presence of blood. Initial management for all patients includes assessment of vi
tal signs including orthostatic changes. Patients with significant blood loss should 
be typed and matched for blood replacement and large-bore intravenous lines 
placed for fluid and blood replacement. 

A nasogastric tube should be placed and the aspirate tested for blood. Absence 
of blood may mean that the bleeding has ceased. If the aspirate consists of red 
blood or coffee-grounds material, the stomach is lavaged with saline. 

Once the patient is hemodynamically stable, upper endoscopy can be per
formed. Rapid upper endoscopy upon presentation of patients in stable condition 
may hasten diagnosis and limit hospitalization.23 Endoscopy may not reveal an 
obvious source of bleeding in cases of resolved blood loss due to Mallory-Weiss 
tears or vascular malformations, or distal duodenal lesions. Massive hemorrhage 
from varices can make endoscopy useless. The other more common causes will 
be readily apparent. If the patient continues to bleed and a source has not been 
identified, a tagged red blood cell scan or angiography may be used to identify 
the source of bleeding. Vpper endoscopy can be therapeutic as well as diagnos
tic. Sclerotherapy or ligation of esophageal varices can be performed through the 
endoscope. A variety of endoscopic treatments are available for bleeding peptic 
ulcers including thermal coagulation, injection therapy with alcohol or epineph
rine, and endoclips. 

When bleeding is refractory to medical and endoscopically administered ther
apies, interventional radiological (e.g., embolization or transjugular intrahepatic 
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portasystemic shunt, TIPS) or surgical (resection or shunting) interventions 
should be considered. 

There are two additional therapies for bleeding varices. Peripherally adminis
tered somatostatin or balloon tamponade are effective alternative treatments for 
bleeding varices. 

Prevention of GI bleeding is more effective than treatment. Treatment of H. 
pylori-positive PUD or maintenance therapy for H. pylori-negative PUD may 
decrease subsequent bleeding episodes. Nonselective beta-blockers (propranolol 
or nadolol) can prevent and reduce the mortality rate associated with GI bleed
ing in patients with cirrhosis and varices. 

Gastric Cancer 

While the incidence of distal gastric cancer has declined significantly in the 
United States since the 1930s, there has been an increase of proximal stomach 
cancers. African-American males have a higher incidence of gastric adenocarci
noma. Individuals moving from Japan to the United States lower their risk of 
gastric cancer, suggesting that dietary and environmental factors play roles in the 
pathogenesis of this disorder. Additional risk factors include gastric polyps, Bar
reU's esophagus, subtotal gastric resection, and chronic gastritis. Ninety percent 
of the gastric cancers are adenocarcinomas; lymphomas (the stomach is the most 
common extranodal site of lymphoma) and leiomyosarcomas comprise the 
remainder. 

Early gastric cancers are usually asymptomatic. As the cancer grows, patients 
may complain of anorexia or early satiety, vague discomfort, or steady pain. 
Weight loss, nausea and vomiting, and dysphagia (more common with proximal 
cancers) may also be present. Rarely, paraneoplastic manifestations occur. The 
physical examination is usually normal in patients with early disease, but a pal
pable abdominal mass or supraclavicular nodes, enlarged liver, or ascites may be 
present with advanced or metastatic disease. Patients with gastric cancer may 
present with GI bleeding, overt or otherwise occult, although this represents a 
minority of presentations. 

Upper gastrointestinal (UGI) x-ray studies can usually detect gastric cancer. 
In younger patients «45 years) without alarming symptoms, UGI is adequate 
to diagnose a benign gastric ulcer. These patients should be followed radi-
0graphically to ensure healing of the ulcer. Benign gastric ulcers should heal 
within 6 to 12 weeks. If an ulcer is suspicious in appearance, alarming symp
toms are present, or the patient is >45 years of age, EGD with biopsy is the pre
ferred procedure. If the initial biopsies are benign, then endoscopy should be re
peated at 12 weeks to ensure that the ulcer has healed completely. 

While surgical treatment is the only definite chance for a cure, unfortunately 
only one third of patients present early enough to achieve a surgical cure. De
spite advanced surgical treatments 5-year survival rates remain low. Postopera-
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tive (adjuvant) chemotherapy with or without radiation for patients undergoing 
tumor resection may be recommended. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Ralph Martino is a 45-year-old divorced male attorney. 

PRESENTING PROBLEM 

"Heartburn." 

PRESENT ILLNESS 

For the past 6 weeks, Mr. Martino has had a recurrent burning sensation in 
the upper abdomen, worse after meals, especially if the food is spicy or "acid." 
Antacids and milk afford some relief. There has been no nausea, vomiting, 
constipation, or diarrhea. He notes occasional upper abdominal pain that 
seems different from the "heartburn." Similar heartburn has occurred several 
times in the past, especially at the time of his divorce 10 years ago. 

PAST MEDICAL HISTORY 

The patient had hepatitis and a fractured femur as a teenager. 

SOCIAL HiSTORY 

He is divorced and lives alone with two dogs. He is a partner in a law fInn 
and specializes in labor relations. 

HABITS 

He smokes one pack of cigarettes daily and takes one to two drinks of 
vodka each evening. He uses six to eight cups of coffee daily but takes no 
recreational drugs. 

FAMILY HISTORY 

His father died at age 66 of colon cancer. His mother, aged 78, has had 
gallbladder surgery. One sister, aged 47, has Crohn's disease. 
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REVIEW OF SYSTEMS 

He has a long history of recurrent headache and low back pain. 

o What additional information regarding the medical history would you 
like to know? Why? 

o What might the patient be trying to tell you? 
o What questions might you ask to learn more about current stressors in 

his life? 
o What is likely to be the patient's adaptation to his illness? Why might 

this be pertinent? 

Objective 

VITAL SIGNS 

Height, 5 ft 11 in; weight 186 lb; blood pressure, 138/90; pulse, 70; respi
rations, 18. 

EXAMINATION 

The patient appears tense and "worried." The chest is clear to percussion 
and auscultation. The heart has a regular sinus rhythm, and no murmurs 
are heard. The abdomen is scaphoid, and active bowel sounds are present. 
There is mild epigastric tenderness, but no mass is found. On rectal ex
amination, the prostate is normal and no rectal mass is palpable. There is 
a positive test for occult blood in the feces. 

o What more data-if any-might be derived from the physical examina
tion? Explain. 

o Are there specific diagnostic maneuvers that might be helpful today? 
o What-if any-laboratory studies might be useful in making the diag

nosis? 
o What-if any-diagnostic imaging or endoscopy would you recommend 

today? Why? 

Assessment 

o What is your diagnostic assessment at this time? How would you explain 
this to Mr. Martino? 

o What is likely to be the meaning of this illness to Mr. Martino? Explain. 
o What is the significance of the positive test for occult blood in feces? 
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• What are the possible contributions of alcohol and tobacco use to his cur
rent illness? 

Plan 

• Pending the results of further tests, what therapeutic recommendations 
would you make to Mr. Martino regarding diet, life style, and medica
tion? 

• Is consultation likely to be necessary? Under what circumstances? Ex
plain. 

• If the patient calls tonight describing the passage of large quantities of 
dark red blood from the rectum, what would be your concern? What 
would you do? 

• What follow-up would you recommend for this patient? 



15 
Uri nary Tract Infections 
BOYD L. BAILEY, JR. 

Urinary tract infection (UTI) is a cause of significant discomfort, acute and long
term morbidity, and loss of productivity, resulting in over 7 million office visits 
with an estimated 1 million episodes annually of UTI-related illness requiring 
hospitalizations. l Among children, 1 in 20 girls and 1 in 50 boys have a UTI 
each year.2 

Four major risk groups3 for community-acquired UTIs have been identified: 
school-age girls, young women in their sexually active years (including preg
nancy), males with prostate obstruction, and the elderly. This chapter discusses 
important clinical issues in the following categories: UTI in children, UTI in 
pregnancy, acute uncomplicated lower UTI in young women, recurrent infection 
in women, acute uncomplicated pyelonephritis in young women, complicated 
UTIs, UTIs in young men, catheter-associated UTIs, asymptomatic bacteriuria 
without a catheter, chronic UTI in the elderly, UTIs with spinal cord injuries, 
and fungal UTIs. The primary aim of UTI diagnosis and management is the pre
vention of long-term complications of progressive events that affect later-life 
morbidity or mortality. 

UTls in Children 

For boys and girls the incidence of symptomatic infection during the first 6 
months of life is similar, but after 6 months to a year it falls off rapidly for boys. 
Among girls, the first-year incidence is more evenly distributed through the year. 
During the first 3 months, boys are infected more often, presumably related to 
the uncircumcised susceptibility.2 In neonates the prevalence is threefold higher 
among premature infants.4 For girls the incidence steadily rises with a small tran
sient increase at preschool time and then remains level until sexual activity be
comes a factor. Asymptomatic bacteriuria is absent in boys until later in adult 
life when obstructive problems occur. In girls asymptomatic bacteriuria is pres
ent early in infancy and remains fairly constant until the late teens. l 

The primary host-related factors that lead to the development of UTI include 
infancy, female sex, abnormal defense mechanisms, the presence of urinary tract 
abnormalities, sexual activity, and instrumentation.4 In children without urinary 
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tract abnonnalities, periurethral bacterial colonization, for unclear reasons, is a 
risk factor for UTI. 5 Voiding dysfunction (urgency, frequency, dysuria, hesitancy, 
dribbling of urine, and overt incontinence) can be recognized with an eye toward 
modification.6 

Escherichia coli accounts for as much as 80% of cases of UTI. 2,4 In neonates 
and complicated cases, Proteus mirabilis (mainly in boys), Klebsiella pneumo
niae, Pseudomonas aeruginosa, Enterobacter species, Staphylococcus aureus 
(mainly in older children), Streptococcus viridans, enterococci, and Candida al
bicans are to be considered.4 

Diagnosis 

URINALYSIS AND CULTURE 

In any febrile infant or child the differential diagnosis should include UTI. Screen
ing by urinalysis for pyuria and bacteriuria is not adequately sensitive to allow 
UTI to be ruled out without a culture.4,7 In a properly collected specimen (ure
thral catheterization or suprapubic aspiration in infants), a presumptive diagno
sis can be made with the presence of any bacteria and five leukocytes per high
power field (hpf).8 

IMAGING EVALUATION 

Imaging tests should be conducted after the first episode of UTI in girls younger 
than 5 years, boys of any age, older sexually inactive girls with recurrent UTI, 
and any child with pyelonephritis.8 Debate continues about the best radiologic 
approach for evaluating of UTI.7,9 The issue centers around the role of radionu
clide scans, and how these methods may replace or be used in conjunction with 
traditional ultrasonography (US), voiding cystourethrography (VCUG), intra
venous pyelography (IVP), and spiral computer-assisted tomography (CT). 

Radionuclide cystography, a method using scintigraphic imaging, gives accu
rate infonnation similar to that of contrast based VCUG, with the possible ad
vantage of significantly less radiation exposure.1O The scintigraphic study using 
99m-technetium dimercaptosuccinic acid (DMSA) has become a leading choice 
for gauging renal function and identifying renal cortical defects. The DMSA scan 
is quickly becoming a gold standard for diagnosis of acute pyelonephritis. When 
applied at 6 to 12 months after cortical defects have first developed, the DMSA 
scan may be the best test for renal scarring. US has the obvious advantage of be
ing a noninvasive test that is strong at ruling out obstruction. IVP gives com
prehensive structural infonnation, and is very good for detecting kidney stones, 
but transient swelling during infection weakens the predictive capability of the 
test. The spiral CT is becoming the first choice for the presence of obstructive 
stone disease. VCUG gives comprehensive lower tract infonnation and allows 
grading the severity of reflux.7 

An imaging strategy can be summarized this way. Use renallbladder US to 
look for obstruction; use a DMSA scan to identify cortical defects and assess dif-
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ferential function; use a vcua to detect bladder anomalies, neurogenic defects, 
residual urine, and urethral abnormalities such as posterior valves, urethral stric
tures, and the presence of vesicoureteral reflux; and use spiral CT to determine 
the presence of stones.7 

Management 

Early diagnosis and prompt treatment of UTI in infants and young children are 
crucial. With vesicoureteral reflux, or other urinary tract abnormalities, immedi
ate treatment reduces the risk of renal scarring. In the history, inquire about the 
defecation pattern and preceding use of antibiotics such as amoxicillin or a 
cephalosporin. Physical examination should include a rectal examination to de
tect a large fecal reservoir.6 

Symptomatic neonates should be treated for 7 to 10 days with a parenteral 
combination of ampicillin and gentamicin. Young infants with UTI, children with 
clinical evidence of acute pyelonephritis, and children with upper tract infection 
associated with urologic abnormalities or surgical procedures can be treated 
with a combination of an aminoglycoside and ampicillin, or an aminoglycoside 
and a cephalosporin.4 Duration of therapy remains unsettled. For complicated in
fection, 7 to 14 days has been arbitrarily recommended; for uncomplicated 
infection, 3 to 5 days has shown adequacy? 

For uncomplicated UTI, oral agents may include amoxicillin, ampicillin, 
sulfisoxazole acetyl, trimethoprim-sulfamethoxazole, nitrofurantoin, or cephalo
sporins for a duration of 5 to 10 days.7 Antibiotic treatment of asymptomatic bac
teriuria in children is controversial based on certain issues: there is limited evi
dence that renal damage is prevented or loss of function reduced; replacement 
of a low-virulence organism with a more virulent one may occur; and the child 
may experience unknown long-term side effects of antibiotics.4 A reasonable ap
proach with asymptomatic bacteriuria is to treat children younger than 5 years 
or those who have urinary tract structural abnormalities. 

UTls During Pregnancy 

Pregnant women with UTIs are at greater risk of delivering infants with low birth 
weight, premature infants, preterm infants with low birth weight, and infants 
small for gestational age. In addition, the likelihood is greater for premature la
bor, hypertension/preeclampsia, anemia, and arnnionitis. There is strong evidence 
that UTI causes low birth weight through premature delivery rather than growth 
retardation. 11 

The risk of pyelonephritis from antepartum bacteriuria may be as high as 30%. 
Identification and eradication reduces this risk to less than 5%. Antepartum bac
teriuria has an estimated prevalence of 2% to 12%, with an increasing relation 
to age, parity, and lower socioeconomic status.l2 
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An optimal time for screening all pregnancies has been suggested to be around 
16 weeks (see Chapter 3). Although often the first prenatal visit is before 16 
weeks, a practical approach to screening is to obtain a culture at this first visit. 
If negative, no further cultures are necessary unless there is a history of prior 
UTI, or the patient becomes symptomatic. If the screening culture result is 105 
colony-forming units (CFU)/mL or higher, the test should be repeated to improve 
on the specificity of a single culture. If the repeat culture is positive, treatment 
for asymptomatic bacteriuria follows. 12 

As in nonpregnant females, E. coli is the most common cause of UTI during 
pregnancy, accounting for more than 80% of isolates. Other organisms include 
Enterobacter species, Klebsiella species, Proteus species, enterococci, and 
Staphylococcus saprophyticus. 

The first concern regarding treatment during pregnancy is the safety of an
tibiotics. Considered reasonably safe are penicillins, cephalosporins, and meth
enamine. Cautious use can be considered with sulfonamides [allergic reaction, 
kernicterus, glucose-6-phosphate dehydrogenase (G6PD) deficiency], aminogly
cosides (eighth nerve and renal toxicity), nitrofurantoin (neuropathy, G6PD de
ficiency), clindamycin (allergic reaction, pseudomembranous colitis), and eryth
romycin estolate (cholestatic hepatitis ).12,13 

For asymptomatic bacteriuria, a regimen of 3 to 7 days is used with antibi
otics chosen with safety in mind. There is little support for single-dose therapy, 
although for a pregnant female with a history of recurrent UTIs, or who devel
ops a UTI early in pregnancy, a single postcoital prophylactic dose may be con
sidered. Appropriate postcoital single oral doses are either cephalexin 250 mg or 
nitrofurantoin 50 mg.14 Pyelonephritis is managed the same as with nonpregnant 
females. 12 

Acute Uncomplicated Lower 
UTI In Young Women 

The risk for UTI is increased by sexual intercourse, delayed postcoital voiding 
(although controversiaI15), diaphragm and spermicidal gel, and a history of re
current UTIS.16 One of three types of infection can account for these infections: 
acute cystitis, acute urethritis, or vaginitisP 

Cystitis pathogens include E. coli, S. saprophyticus, Proteus species, or Kleb
siella species. Symptoms are abrupt in onset, severe, and usually multiple; they 
include dysuria, increased frequency, and urgency. Suprapubic pain and tender
ness and sometimes low back pain also occur. Pyuria is usually present and oc
casionally hematuria. 

Urethritis pathogens include Chlamydia trachomatis, N. gonorrhoeae, and her
pes simplex virus. Symptoms are more likely to be gradual in onset and mild (in
cluding dysuria and possibly vaginal discharge and bleeding from a concomitant 
cervicitis), and include lower abdominal pain. Suspicion is raised if the patient 
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has a new sexual partner or evidence of cervicitis on examination. Pyuria is usu
ally present. 

Vaginitis pathogens include Candida species and Trichomonas vagina lis. 
Symptoms include vaginal discharge or odor, pruritus, dyspareunia, and external 
dysuria without increased frequency or urgency. Pyuria and hematuria are rarely 
present (see Chapter 16). 

With no complicating clinical factors, reasonable empiric treatment for pre
sumed cystitis, prior to organism identification, is a 3-day regimen of any of the 
following: oral trimethoprim-sulfamethoxazole (TMP-SMX), trimethoprim, nor
floxacin, ciprofloxacin, ofloxacin, lomefloxacin, or enoxacin (Table 15.1). With 
the complicating factors of diabetes, symptoms for more than 7 days, recent UTI, 
use of a diaphragm, or age over 65 years, a 7-day regimen can be considered us
ing these same antibiotics.17 

For cystitis during pregnancy, consider a 7-day regimen that includes oral 
amoxicillin, macrocrystalline nitrofurantoin, cefpodoxime proxetil, or TMP
SMX. Avoid using fluoroquinolones in pregnant women, and use gentamicin cau
tiously because of fetal eighth nerve threat. TMP-SMX has not been approved 
for use during pregnancy but is widely used. Once the causative organisms have 
been identified, the antibiotics can be modified. 17 

Recurrent Infections (Cystitis) in Women 

Recurrent cystitis can be termed relapse or reinfection. Relapse is defmed as a 
recurrence within 2 weeks of completing therapy for the same pathogen. Rein
fection is defmed as a recurrence more than 2 weeks after completing therapy 
for a different species or strain. For relapse, efforts should be made to rule out 
a urologic abnormality and to treat for an extended time, such as 2 to 6 weeks. 
For reinfection, the following strategy is useful: If a spermicide and diaphragm 
are being used, changing the contraceptive method is recommended. For two or 
fewer incidents of UTI per year, physician- or patient-initiated therapy can be 
started, based on symptoms, using either single-dose or 3-day therapy. For three 
or more UTIs per year, the relation to coitus must be considered. If the UTI is 
not related to coitus, a low-dose antibiotic, daily or three times weekly, is rec
ommended. This regimen is commonly continued for 3 to 6 months.15•17 If the 
recurrent UTIs are related to coitus, a single low-dose postcoital treatment may 
be preferable (Table 15.1). 

Usually not attributable to predisposing anatomic defects, recurrent UTIs in 
women most likely are related to an underlying biologic predisposition or to be
havior promoting UTI. IS 

Although perineal cleansing methods are partially protective, oral 
antimicrobial therapy is probably most effective. It can be accomplished as 
chronic prophylaxis, postcoital prophylaxis, or intermittent self-administered 
therapy. 
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Acute Uncomplicated Pyelonephritis 
in Young \Nomen 

Uncomplicated pyelonephritis exhibits findings suggestive of upper tract tissue 
penetration and inflammation, such as fever and flank: pain. Underlying factors 
that impede the response to natural host responses are minimized. The infecting 
organism should be highly susceptible to most antibiotics. 

Characteristic pathogens in acute uncomplicated pyelo-nephritis in young 
women include E. coli, Proteus mirabilis, K. pneumoniae, and S. saprophyti
cus. Outpatient management is reasonable for mild to moderate illness with
out nausea and vomiting. A 10- to 14-day regimen of the following is appro
priate: oral TMP-SMX, norfloxacin, ciprofloxacin, ofloxacin, lomefloxacin, 
or enoxacin (Table 15.1). For severe illness or possible urosepsis requiring 
hospitalization, the following regimen can be followed: parenteral TMP-SMX, 
ceftriaxone, ciprofloxacin, gentamicin (with or without ampicillin), or ampi
cillin-sulbactam until afebrile then oral TMP-SMX, norfloxacin, ciprofloxacin, 
ofloxacin, lomefloxacin, or enoxacin (Table 15.1) to complete a 14-day course 
of therapy.n 

During pregnancy hospitalization is the optimal course with the following sug
gested regimen: parenteral ceftriaxone, gentamicin (with or without ampicillin), 
aztreonam, ampicillin-sulbactam, or TMP-SMX until afebrile, then oral amoxi
cillin, amoxicillin-clavulanate, a cephalosporin, or TMP-SMX to complete a 14-
day course of therapy P 

Campi icated UTls 

Clinically, a complicated UTI may present in the same way as an uncomplicated 
one. A complicated infection occurs in urinary tracts that have a functional, meta
bolic, or anatomic derangement predisposing to a more difficult infectious process 
including more resistant organisms. 

Characteristic organisms present in complicated urinary tract infections include 
E. coli, Proteus species, Klebsiella species, Pseudomonas species, Serratia 
species, enterococci, and staphylococci. Outpatient management is reasonable for 
mild to moderate illness without nausea or vomiting. The best oral antibiotic 
course, administered for 10 to 14 days, is norfloxacin, ciprofloxacin, ofloxacin, 
10mefloxacin, or enoxacin. TMP-SMX, amoxicillin, or cefpodoxime proxetil 
could also be used. For severe illness or possible urosepsis, hospitalization 
is necessary with treatment by parenteral ampicillin and gentamicin, cipro
floxacin, ofloxacin, ceftriaxone, aztreonam, ticarcillin-clavulanate, piperacillin
tazobactam, or imipenem-cilastatin until afebrile, then oral TMP-SMX, nor
floxacin, ciprofloxacin, ofloxacin, 10mefloxacin, or enoxacin for a total of 14 to 
21 daysP 
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UTls in Younger Men 

Without underlying structural urologic abnormalities, risk factors for UTIs in 
young men include homosexuality, lack of circumcision,19 and a sex partner col
onized with uropathogens.17 

Management of symptomatic cystitis without obvious complicating factors re
quires a urine culture to establish the pathogen. This step establishes sensitivity 
and helps define relapse or reinfection in the event of recurrence. Once the cul
ture is obtained, a 7 -day course of TMP-SMX, trimethoprim, or a fluoroquinolone 
is initiated. 

The traditional approach of undertaking a thorough post-UTI evaluation to rule 
out a urologic abnormality has been disputed.20,21 If pursued in young men who 
have responded to treatment, the chance of finding a urinary tract defect is IOW. 18 

Catheter-Associated UTls 

Mortality from UTIs is increased threefold in hospitalized patients with an in
dwelling catheter. Catheterization is associated with a 5% to 10% incidence of 
UTI per day of catheterization. A 3-day presence of an indwelling catheter has 
been identified as a risk factor for UTI. Catheter-associated UTI (CAUTI) is the 
most common acquired infection in long-term-care facilities. Complications in
clude catheter obstruction, fever, stones, pyelonephritis, chronic interstitial 
nephritis, bacteremia, renal failure, and death. In the intensive care setting, 95% 
of nosocomial UTIs are CAUTI.22 

With short-term catheterization, E. coli is the most common organism, fol
lowed by Pseudomonas aeruginosa, K. pneumoniae, Proteus mirabilis, Serratia 
marcescens, Citrobacter spp., Staphylococcus epidermidis, and enterococci.23 
With long-term catheterization, significant infection may be due to the ordinar
ily nonuropathogenic Providencia stuartii or Morganella morganii. Yeast may 
become an isolated pathogen when antibiotics are in use.22,23 

Treatment revolves around three modes of action: prevention, antimicrobials 
for acquired asymptomatic bacteriuria and symptomatic lower UTI, and 
antimicrobials for a symptomatic (complicated) upper UTI. Prevention 
focuses on avoiding catheterization if possible. If catheterization is manda
tory, minimize the duration and use a closed drainage system. Short-term use 
of silver alloy catheters in hospitalized patients reduces the incidence of symp
tomatic UTI and bacteremia, and is likely to result in cost savings.24 For 
short-term catheterization of 3 to 14 days, daily prophylactic norfloxacin, 
ciprofloxacin, or amoxicillin has shown benefit. 18 For acquired asymptomatic 
bacteriuria and symptomatic lower UTI after short-term catheter use, a single
dose of TMP-SMX (320-1600 mg) has been shown to be as effective as a 
lO-day course. 25 
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Asymptomatic Bacteriuria in Patients 
Without a Catheter 

With the exception of pregnancy and prior to urologic surgery, screening for 
asymptomatic bacteriuria has no apparent value. Even among the elderly where 
there may be an association between asymptomatic bacteriuria and mortality, a 
causal link has not been demonstrated.17 

Chronic UTls in the Elderly 

Among males the incidence of bacteriuria essentially disappears after infancy 
and reappears during later adulthood as obstructive elements come into play. 
With aging, both symptomatic infection and asymptomatic bacteriuria occur. The 
incidence of UTI in both sexes steadily rises with age during the elderly years. 1 

The place of residence helps predict incidence. For those over age 65, estimates 
of incidence are as follows: (1) at home-women 20%, men 10%; (2) in nurs
ing homes-women 25%, men 20%. In hospitals the incidence is high for both 
sexes.26 The elderly behave in a dynamic fashion, with high turnover of those 
with bacteriuria and those with a UTI.26 

Many factors come into play for elderly men and women that balance the in
cidence of UTI: lack of estrogen in women, and prostatic secretion in men,27 and 
bacterial adhesion factors in both sexes26 (see Chapter 5). 

Whereas E. coli and S. saprophyticus are the most common cause of UTI in 
young adults, some significant shifts in causative organism occur with the eld
erly. For nursing homes, E. coli remains the most common causative organism, 
and Enterococcus organisms have become the second most common. For the 
most part, S. saprophyticus does not occur in this setting. E. coli drops in fre
quency for women, and gram-positive organisms can dominate among men. 28 
This shift to non-E. coli organisms can easily be attributed to an increased rate 
of hospitalization of the elderly.26 

A debatable issue that has become somewhat clearer is that asymptomatic bac
teriuria does not seem to influence mortality in elderly women.29 Previous stud
ies have pointed in both directions,30 with some clearly showing increased func
tional disability even if an effect on mortality is not clear.31 

Basically, a lower UTI presents with dysuria, urgency, and frequency. An up
per UTI may present with clear signs of fever, chills, and flank pain with ten
derness. In a fair percentage of cases, possibly 20%, these signs and symptoms 
can be absent or obscured by a presentation that might include fever, altered men
tal status (confusion) with variable gastrointestinal symptoms and signs (nausea 
and vomiting, abdominal tenderness), apathy, incontinence, and even respiratory 
symptoms.26 Alternatively, not all nonspecific "mental status" changes can be 
attributed to a UTI, and focusing on antibiotic therapy alone is inappropriate.27 

A difficult question is whether bacteriuria is really asymptomatic in the elderly. 32 
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Laboratory screening is a little more direct in men than women, but does not, 
unfortunately, substitute for a culture in the elderly, as it can in younger people. 

The management of UTIs in the elderly was addressed in specific areas of this 
chapter (see Recurrent Infections (Cystitis) in Women, Complicated UTIs, and 
Catheter-Associated UTIs, above). In the elderly, antibiotics in general require 
minimal dose adjustment. Consider total body weight and renal function. Dura
tion of treatment is similar to that in other age groups.24 Antibiotic choices are 
shown in Table 15.1. Regular use of cranberry juice (300 mL/day) appears to re
duce both bacteriuria and pyuria, and leads to fewer symptomatic infections and 
less antibiotic use.33 

UTI in Spinal Cord Injuries 

Special considerations for increased risk of UTI with spinal cord injuries include 
bladder overdistention, vesicoureteral reflux, high-pressure voiding, large 
postvoid residuals, stones in the urinary tract, and outlet obstruction.34 

Management of infection risks focuses primarily on proper drainage of the 
bladder. A turning point that occurred during the 1960s was the understand
ing of the value of intermittent catheterization in reducing the risk of signif
icant bacteriuria. 35 Development of bacteriuria is certain with an indwelling 
catheter and suprapubic catheter. Although not fully understood, bacteriuria 
and the incidence of symptomatic UTIs are reduced by intermittent catheter
ization. In addition, intermittent catheterization performed by the affected per
son is preferable to having it done by a caregiver.34 There are many variations 
in the technique of intermittent catheterization. The critical predictor for im
proved outcome is intermittent catheterization rather than having an indwelling 
catheter. 

Diagnostic signs and symptoms are poorly sensitive and specific.34 Estimation 
of pyuria is generally considered the best indication of UTI. 

Fungal UTls 

Fungal UTI is most commonly caused by Candida, and occasionally by Cryp
tococcus neoformans, Aspergillus species, and the endemic mycoses. Clinical 
clues are CAUTI, obstructed urinary tracts, especially in diabetics, and im
munosuppressive therapy. Antibiotics, and none are exempt, can playa role in 
the emergence of candiduria upon use or immediately following. 

For asymptomatic colonization with Candida (except following renal trans
plant, and in whom urologic instrumentation or surgery is planned), no specific 
antifungal therapy is required. 

Candida cystitis is best treated with amphotericin B bladder instillation (50 
ILg/mL), systemic therapy (single-dose intravenous 0.3 mglkg) , or fluconazole 
200 mg po for 14 days. 
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Ascending pyelonephritis and Candida urosepsis require systemic antifungal 
therapy with IV amphotericin Bat 0.6 mg/kg/day, duration depending on sever
ity but in general involving a total dose of 2 g. An alternative is fluconazole at 
5 to 10 mg/kglday (IV or po). 36 

Laboratory Guides and Interpretation 

The organisms that cause UTIs are few in number, but there are growing pressures 
for more efficient and timely screening measures to determine the likelihood of a 
UTI. Ideal screening for a UTI would involve a highly sensitive test that confi
dently excludes the disease, thereby eliminating the need to proceed to more costly 
follow-up tests of culturing and antibiotic sensitivity. The ideal screening test would 
be highly specific for detecting or identifying the disease for which empiric treat
ment has been initiated while uropathogen identity and antimicrobial sensitivity are 
pending. Unfortunately, the ideal screening test does not exist. 

Pyuria 

From a practical standpoint, pyuria represents readily measurable evidence of 
host injury. The most accurate method, or gold standard, of defining significant 
pyuria is the leukocyte excretion rate. There is evidence that the significant rate 
is 400,000 white blood cells (WBC)lhour.37 This measurement is cumbersome
hence the popularity of quicker, simpler, but less accurate screening tests. They 
include microscopic examination of unspun urine in a counting chamber 
(WBC/mm3), spun urine under a coverslip (WBClhpf), and leukocyte esterase.38 

In general, the WBClhpf is approximately 11 % of the WBC/cubic mm3• 39 Di
agnostic information related to these tests is displayed in Table 15.2.38-46 

Bacteriuria 

A UTI can be defined as the presence of significant numbers of pathogenic bac
teria in appropriately collected urine.38 Urine culture is considered the gold stan
dard for defining significant bacteriuria. All other tests are simply screening de
vices chosen to balance immediate, simple results with accuracy. The most 
common tests are direct microscopy and the dipstick (nitrite and leukocyte 
esterase). Many methods have been used with variable accuracy.45 Commonly 
used screening tests with approximated diagnostic information are shown in 
Table 15.2. 

Urine Culture 

It is important to realize that even though the culture is universally used as a gold 
standard for significant bacteriuria in UTIs against which other tests are meas-
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TABLE 15.2. Diagnostic Information on Common Urine Screening Tests, 

Individually and in Various Combinationsa 

Positive Negative 
Screening test Sensitivity Specificity likelihood ratio likelihood ratio 

Nitrite (present or absent) 0.5 0.95 10.00 0.53 
Bacteria 

Unstained, spun 
(2+ on scale of 4+) 0.75 0.8 3.75 0.31 

Gram stain, unspun (l/hpf) 0.8 0.85 5.33 0.24 
Microscopic pyuria 

Spun (5 WBCs!hpf) 0.6 0.85 4.00 0.47 
Unspun (50 WBC/mm 3) 0.65 0.9 6.50 0.39 

WBCs + bacteria 
Standard spun b 0.66 0.99 66.00 0.34 
Enhanced unspun c 0.85 0.98 42.50 0.15 

Leukocyte esterase 
(present or absent) 0.2 0.95 4.00 0.84 

Leu kocyte esterase + nitrite 0.5 0.98 25.00 0.51 
Methylene blue 0.6 0.98 30.00 0.41 
Uriscreen 0.9 0.9 9.00 0.11 
Bac-T-screen 0.9 0.7 3.00 0.14 
Chemstrip LN 0.9 0.7 3.00 0.14 

aValues have been taken from several sources,39-41 rounded by the author, and represent rea
sonable numbers to use in clinical practice. 
b5 WBCs/hpf + any bacteria in spun urinalysis. 
cl0 WBCs/mm3 + any bacteria by Gram stain. 
hpf = high-power field; WBC = white blood cell count. 

TABLE 15.3. Suggested Culture Colony Count Thresholds for Significant Bacteriuria 

Various clinical settings 

Infants and children 
Voided 
Catheter 
Suprapubic aspirate (SPA) 
External collection devices 

Adult 
Midstream, clean-catch 

Female 
Asymptomatic 
Symptomatic 

Male 
In-and-out (straight) catheterization 
Chronic indwelling catheter 
Indwelling catheter or 

SPA in spinal injuries 
External collection devices 
Condom collection device 

in spinal injuries 

Significant bacteriuria 
(CFU/mL) 

;:,:103 

;:,:103 

;:,:103 

;:,:104 

;:,:105 

;:,:102 

;:,:103 

;:,:102 

;:':102 

Any detectable 
colony count 

;:,:105 

;:,:104 

Sources: Data are from Cardenas and Hooton34 and Eisenstadt and Washington.46 
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ured, it is not the perfect test and falls short of being 100% sensitive and spe
cific. Bacterial culture methods include, in order of decreasing predictive accu
racy, the quantitative culture (pour plate method), semiquantitative culture (sur
face streak procedure), and miniaturized culture (filter paper, roll tube, and 
dipslide methods). The colony count that represents significant bacteriuria varies 

with factors that include age, sex, anatomic location of the infection, and symp
toms. Although the urine culture is considered the gold standard for defining sig

nificant bacteriuria, the level of significance is not uniform across the clinical 
spectrum of disease. Colony counts of what can currently be considered as sig
nificant bacteriuria for infection are shown in Table 15.3.34,46 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Nancy Nelson is a 40-year-old married female accountant. 

PRESENTING PROBLEM 

"It hurts when I pass urine." 

PRESENT ILLNESS 

For 2 days, Mrs. Nelson has had urinary burning, frequency, urgency, and 
nocturia. She reports some mild left flank pain. She has felt warm but has 
not taken her temperature. 

PAST MEDICAL HISTORY 

She has had two urinary tract infections over the past 18 months, and both 
responded promptly to medication. 

SOCIAL HISTORY 

She works 3 days a week as a bookkeeper in a large fIrm. Her husband, 
Ken, is a home builder, and they have two teenage children. 

HABITS 

She uses no tobacco and takes alcohol occasionally. She drinks six cups 
of coffee daily. 

FAMILY HISTORY 

Her father, aged 71, is living and well. Her mother died at age 68 of breast 
cancer. She has no siblings. 

REVIEW OF SYSTEMS 

She has occasional pain in the joints of her hands and low back pain after 
lifting and carrying. 
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• What additional medical history would be helpful? Why? 
• What symptoms or past history-if present-would you consider espe

cially worrisome? Explain. 
• Might a vulvovaginitis be part of her problem? How would you inquire 

about this possibility? 
• What are Mrs. Nelson's possible concerns about her symptoms? How 

would you address this issue? 

Objective 

VITAL SIGNS 

Blood pressure, 112/64; pulse, 68; respirations, 18; temperature, 37.4°C. 

EXAMINATION 

The patient is ambulatory and does not appear acutely ill. There is no mass 
or organ enlargement in the abdomen. There is moderate suprapubic ten
derness without bladder distension. There is equivocal left costovertebral 
angle tenderness. The examination of the vagina, cervix, fundus, and ad
nexa are normal except for a thin watery vaginal discharge. 

LABORATORY 

There is a positive nitrite reaction on urinary dipstick. Red blood cells, bac
teria, and many white blood cells are present on microscopic examination 
of a spun urine specimen. 

• What additional data-if any-from the physical examination might be 
useful, and why? 

• What-if any-laboratory tests would you obtain today? Why? 
• What-if any-diagnostic imaging would you obtain today? 
• If the patient had a thick purulent vaginal discharge, what might you do 

differently? Explain. 

Assessment 

• What is the probable diagnosis? What is the likely etiologic cause? 
• How would you explain your assessment to the patient and her husband? 
• What is the possible significance of the prior urinary tract infections? 
• What is the possible meaning of this illness to the patient? To her hus

band? 
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Plan 

• Describe your therapeutic recommendations for the patient. How would 
you explain this plan to the patient? 

• What is your advice regarding work, household duties, and sexual rela
tions? 

• Might this patient benefit from consultation with a urologist? Explain. 
• What follow-up would you advise? 



16 
Vu Ivovagi n itis and Cervicitis 
MARY WILLARD 

Although modem medical practice has often relegated vaginal symptoms to the 
realm of the specialist gynecologist, the range of symptoms and diagnoses cov
ered under this category with the concomitant preventive health and risk man
agement issues is ideally suited to the expertise of the family physician. Excel
lence in the diagnosis and management of these diseases is the standard of care 
and can be achieved with a minimal investment of equipment, time (a I-minute 
slide examination), and cost to the patient. Patients with vaginal complaints ac
count for an estimated 10% of office visits each year, 1 and many more may be 
inaccurately diagnosed by phone. This chapter reviews the systematic approach 
to the evaluation and treatment of vaginal diseases as well as issues of particu
lar interest to family physicians. 

Diagnostic Assessment 

It is critical for the family physician to remember that few complaints are more 
annoying to the female patient than vaginal itching and discharge. Tolerance of 
low-grade symptomatology is the norm for some patients until a flare turns the 
problem into a midnight emergency. Although the history and physical exami
nation are helpful, only appropriate testing can make the diagnosis. 

Laboratory Equipment and Technique 

The equipment needed for accurate diagnosis of vaginal complaints is simple: 
saline in small containers, non sterile cotton-tipped applicators, slides, coverslips, 
a good microscope with lOX and 40X capacity (i.e., low- and high-dry power), 
10% potassium hydroxide solution (KOH) preparation, diagnostic tests for 
Chlamydia and gonococci, and a small magnifying lens. Vaginal fluid should be 
examined as soon as possible after the fluid is obtained, as Trichomonas vagi
naZis is fragile and may die quickly. 

The technique of examining vaginal fluid is straightforward. After inserting 
the vaginal speculum, a plain cotton-tipped applicator is swept into the vaginal 
fluid, withdrawn (preferably with a "clump" of discharge), and placed immedi-
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ately into a small container with only I mL of saline. Small pediatric red-topped 
tubes containing saline can be kept in all rooms where pelvic examinations may 
be performed so they are immediately available. For maximal results, the small
est amount of saline and the largest sample of vaginal fluid should be used. Once 
the sample of vaginal fluid is obtained, cervical cultures can be prepared if nec
essary, the pelvic examination completed, and the saline examined. 

The vaginal fluid in saline is examined microscopically using gloves as per 
universal precautions. Take the cotton applicator from the tube and place a drop 
of fluid on two slides, one for the saline examination and one for a KOH prepa
ration. If a diagnosis of yeast is being entertained, it is critical to try to get a 
"clump" of the discharge onto the designated KOH slide. A drop of a 10% KOH 
solution (made by mixing 90 mL distilled water with 10 g KOH) is dropped on 
it and immediately smelled for a fishy odor, which may be an indicator of bac
terial vaginosis. If further evaluation for hyphae is to be done, place a coverslip 
and allow the slide to sit until the saline slide is examined. The KOH destroys 
some of the vaginal epithelial and white blood cells (WBCs), leaving only hy
phae for inspection. 

Next examine the saline slide with coverslip under low power. Search for mo
tion of cells, sheets of epithelial cells compatible with denuding of mucosa, or 
"clue cells." The latter are vaginal epithelial cells "studded" with bacteria that 
adhere for unknown reasons. These epithelial cells look dense and tend to glit
ter when the focus is varied. Although clue cells are present normally in up to 
10% of the field, a preponderance of them, especially when combined with a 
fishy odor on the KOH preparation, supports the diagnosis of bacterial vaginosis.2 

Once the examination under low power is completed, it is appropriate to scan 
the field under high-dry power to check for T. vaginalis and to better examine 
the epithelial cells. Trichomonads appear as motile triangular cells, somewhat 
larger than WBCs, with long moving tails. Because many bacteria are part of the 
normal vaginal ecosystem and are nonpathogenic,3 Gram stains and routine cul
tures are not first-line tests for diagnosing vaginal diseases. If the high-power 
field has more than 10 WBCs, consider the possibility of an upper genital tract 
infection. 

If an examination for yeast is necessary, place the KOH preparation under the 
microscope. Hyphae and spores are best seen on this specimen by focusing un
der low power to find a "clumped" area and then going immediately to high-dry 
power and focusing on the edges of the clump. The clumped material usually 
represents epithelial cells and hyphae tissue not desiccated by the KOH prepa
ration; the edge of the clump is the best place to identify the hyphae. Certainly 
if the history so warrants and the cervical os reveals discharge from above, ap
propriate tests for Chlamydia, gonococci, or both are performed. 

When analyzing vaginal complaints, few tests other than those noted above 
are needed except in specific circumstances or in refractory cases (which are dis
cussed in relevant sections). One area of controversy is the role of vaginal pH 
tests. Because the premenopausal vaginal ecosystem keeps the pH under 4.5, as
sessment of change might be of some value. Although sensitive, this test is not 
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specific and can be influenced greatly by fluids from the cervix, by semen, or 
by douching. It has, therefore, limited application in the office. There is also in
vestigation into the use of monoclonal antibodies and DNA analysis. Unfortu
nately, none of these tests is of sufficient reliability to replace the simple slide 
evaluations. 

History 

As with any clinical problem, the history is a critical clue to diagnosis and must 
be obtained methodically from each patient. The ambiguous nature of the prob
lem, however, means that the diagnosis cannot be made solely on historical clues, 
such as a "cheesy" discharge. Most women can, with minimal clarification by 
the physician, reveal a clear history of their complaint. Because there is indi
vidual variation in the amount and character of the vaginal discharge that is "nor
mal," the family physician role is to help patients distinguish a change from that 
pattern. Ask about skin lesions, internal or external itching, odor, dyspareunia, 
and the use (and frequency) of douching, new soaps, or deodorant sprays. Al
ways inquire about previous similar episodes, but ask how these diagnoses were 
made, especially in the patient treated over the phone. Many patients who state 
that they "always get yeast infections" have never had an accurate diagnosis 
made, and any vaginal cream has the potential of calming an inflamed mucosa 
(thereby diminishing the symptoms until the next flare). 

One of the most commonly missed presentations of vaginitis is the complaint 
of dysuria (see Chapter 15). Treating all patients with dysuria as cystitis results 
in the inevitable phone call 48 to 72 hours later from a patient who is no better. 
Because women with vulvitis complain of pain externally with urination, clari
fication of the type of dysuria at the initial encounter assists in determining which 
patients require additional evaluation for vaginitis. 

It is essential that the family physician obtain a complete sexual history from 
these patients and assess them for risk of sexually transmitted diseases. If the pa
tient is sexually active, the physician should inquire about any new spermicidal 
agents or condoms, symptom complaints from a partner(s), a new sexual part
ner, and sexual practices. Moreover, the patient should be educated about sexual 
practices that minimize risk of disease. 

Physical Examination 

Although the pelvic examination can be tailored by the history, patients with 
vaginal complaints must be evaluated systematically. The external genitalia are 
thoroughly assessed for clues using a hand-held magnifying lens if necessary. 
The urethra, labia, and vulvae are completely checked for ulcerations, warts, tears, 
cysts, abscesses, erythema, and edema. Additionally, the vaginal mucosa itself 
must be inspected for color, lesions, and edema. Normal vaginal mucosa is pink 
with moist folds. A fiery red or weepy mucosa is a sign of inflammation. Any 
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plaque-type lesions are scraped for adherence to vaginal mucosa, a sign of pos
sible candidiasis. 

As part of the complete evaluation, observe the cervical os for pus as a cause 
of discharge. Using a large cotton swab (e.g., one used for proctoscopic exami
nations), clean the cervix of all discharge, and observe the os for a short time, 
usually 10 seconds. If purulent fluid appears at the os opening from above, it is 
an indicator of upper pelvic infection for which Chlamydia and gonococci must 
be tested. At this point, a bimanual examination should also be performed to as
sess adnexal tenderness or masses. 

Clinical Presentation 

It is impossible, given the constraints of space, to discuss all possible forms of 
vaginitis or other vaginal diseases. Instead, the focus here is on the more com
mon etiologies and important vaginal skin diseases that may masquerade as 
"itch." This approach assists in clarifying most vaginal complaints. 

Traditional medical training clearly defined the classic presentations for vagini
tis. Unfortunately, this "eyeball" method correctly diagnoses only one third of 
the cases,4 making thorough clinical evaluation necessary (Fig. 16.1). Neverthe
less, an appreciation of the textbook presentations is necessary when teasing apart 
the significant historical details given by the patient. It is equally important to 
realize the change in epidemiology of vaginitis since the 1970s. The most com
mon cause of vaginitis is now bacterial vaginosis, followed by mycotic diseases 
(e.g., Candida sp.), and then trichomoniasis.5 Whatever the reason for this shift, 
knowledge of the probabilities is useful. 

Contact and Chemical Dermatitides 

Contact and chemical dermatitides are much overlooked diagnoses for the pa
tient with vulvitis. Any topical agent used in the genital area (including 
nonoxynol-9 and rubber in condoms) can be an allergen. A reddened, swollen 
vulva or a vaginal mucosa exuding a clear exudate characterizes this problem. 
Equally important is the patient who has been douching repeatedly and with in
creasing frequency. This practice sets up a denuding phenomenon that inflames 
and strips the mucosa. The appropriate treatment for this category of inflamma
tion is to discontinue the product and consider using a short-term course of top
ical external steroids for symptomatic relief.6 

Mycotic Diseases 

Although the incidence is rising,5 contrary to popular belief among patients and 
physicians, true fungal infections probably account for approximately one third 
of all vaginal infections. The textbook presentation is a patient complaining of a 
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vaginal itch and cheesy exudate, with white plaques adherent to the vaginal wall 
and a KOH preparation showing multiple hyphae. The diagnosis should not be 
made unless hyphae are seen on the slide. Because as many as 20% of asymp
tomatic women have positive cultures,7 it is obvious that culture methods are too 
sensitive and should be reserved for refractory cases,8 frequent relapses, or when 
yeast is suspected clinically but the KOH preparation is negative. In this case, 
suspect Candida glabrata, which may present with vaginal burning and, as 
a spore former, can be diagnosed only on Gram stain. This infection is often 
refractory to the standard duration of treatment and may require protracted 
therapy.6 

Yeast infections typified by Candida albicans have been erroneously ascribed 
to many causes. For example, yeast infections probably do not occur any more 
frequently in diabetic women but may be more difficult to eradicate.6 Therefore, 
consider diabetes in the patient with chronic infections, not frequent ones. There 
is also little proved association between yeast infection and use of birth control 
pills.9 For frequent relapses, consider treating the sexual partner(s) to achieve 
full eradication and changing the patient's diet, as high calories and crude fiber 
have been associated with susceptibility to infection. 1o Remember, too, that 
women with human immunodeficiency virus (HIV) disease may manifest per
sistent or diffuse candidiasis as a presenting symptom (see Chapter 21). 

Treatment is straightforward and consists of either topical azole applications 
or an oral one-time dose of fluconazole (Diflucan).ll To date, no data prove oral 
routes to be superior and they are associated with side effects such as headache, 
drug reactions, and gastrointestinal (GI) toxicity.!l Additionally, there is no 
proved superiority of one drug over another or of creams over tablets, although 
general data show the azoles to be slightly more efficacious than nystatin. 12 Use 
of a cream allows external and internal application and may be more soothing 
acutely. Most of these are now available in over-the-counter (OTC) formulations 
that have similar costs to prescription items. Physician and patient preferences 
dictate the specific drug and route, and there is no risk associated with treatment 
during pregnancy. Truly refractory cases may require longer treatment courses, 
and the patient with frequent relapses may benefit from oral ketoconazole (Ni
zoral) 100 mg/day or oral fluconazole (Diflucan) 150 mg every week or month 
except during pregnancy.12,13 

Trichomoniasis 

The syndrome caused by T. vagina lis may cause severe itching or pain often ac
companied by frequency of urination because of concomitant cystitis from the 
organism. On examination the vulva and the vaginal mucosa is fiery red with 
cervical petechiae ("strawberry cervix"). The typical discharge is yellow-green 
and bubbly in nature, but any range of color and texture may be seen, making 
slide examination critical. As noted above, the diagnosis is made by finding motile 
trichomonads on the saline smear. Because of the low positive predictive value 
of Trichomonas reported on Papanicolaou smears,1 all of these results should be 
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confIrmed by a wet preparation before therapy is initiated. Although the culture 
methodology for T. vaginalis may have better sensitivity and specifIcity in the
ory, there is still debate over the ideal medium and methods, so the technique is 
not useful. 

The drug of choice in therapy is metronidazole (Flagyl), with the best response 
noted after a 2-g single dose.13 An alternative regimen of 500 mg bid for 7 days 
is best used for refractory cases only, as it produces no higher an initial cure than 
the one-time dose. Metronidazole has a significant Antabuse-type reaction, so 
patients must be cautioned to use no alcohol, including cough medicine, during 
the treatment. As a sexually transmitted disease, it is critically important for the 
patient's sexual partner(s) to be treated concurrently to prevent reinfection, and 
although there are some resistant cases, resistance is not an all-or-none phe
nomenon. Rather, resistance may range from mild (where treatment is effective) 
to severe, necessitating a treatment dose of 2.5 g/day in divided doses for 7 to 
10 days.I4 At this time, no other medication available in the United States pro
vides better therapeutic results. 

Trichomoniasis during pregnancy is difficult to treat. Although the literature 
is scant, oral metronidazole may be teratogenic during the fIrst trimester and is 
therefore contraindicated until the second trimester and reserved for severe in
fections only. Both intravaginal clotrimazole and clindamycin may be effective 
in controlling the symptoms during the first trimester, although they may not pro
duce eradication.6,13 

Bacterial Vaginosis 

Formerly known as Gardnerella or nonspecific vaginitis, bacterial vaginosis has 
been credited with as many as 50% of all diagnoses of vaginitis. I5 It represents 
an overgrowth in the vagina of anaerobic organisms classically known as Gard
nerella vaginalis and now noted to be multiple organisms. It produces no vulvar 
symptoms, no change in vaginal mucosa, little itching, and no pain, unless the 
discharge is so profuse the vulvae are simply macerated. Because its course is 
usually indolent, it does not cause an acute change in symptoms. The patient may 
note only a slight change in normal discharge and an odor that may be more pro
nounced after intercourse. Patients are frequently inured to the symptoms until 
treatment is finished and the discharge gone. There may not be an odor im
mediately on examination, but KOH releases the amines in the epithelial 
cells and produces the classic fishy odor that is diagnostic when clue cells are 
present. Because Gardnerella bacteria may be a normal inhabitant of the vagina, 
culture of the organism for a diagnosis has poor specificity and so has not been 
recommended.7 

Treatment for this syndrome is metronidazole 500 mg po bid for 7 days or 
metronidazole gel 0.75% 5 g intravaginally bid for 5 days (Fig. 16.1).13 Alter
natively, clindamycin 2% vaginal cream can be used for 7 days. Unfortunately, 
the one-time dose used to treat trichomoniasis is insufficient for bacterial vagi-
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nosis. For refractory cases or as an alternate, oral clindamycin 300 mg bid for 7 
days can be used.13 

Because some association has been noted between bacterial vaginosis and pre
mature rupture of membranes or postpartum endometriosis, therapy should be 
considered during pregnancy.16 The recommended drug during pregnancy is a 
2% clindamycin vaginal cream at night for 7 days or oral metronidazole 250 mg 
tid for 7 days16 (see above). 

At this time, the role of sexual transmission of this disorder is unclear. Stud
ies can be found to support either opinion, and partner therapy has not produced 
an improved cure rate, at least at conventional dosage.16 Equally unclear is 
the role of treatment in the asymptomatic patient, but it may be considered in 
someone undergoing vaginal surgery because of a potential role in pelvic 
inflarnmation.16 

Atrophic Vaginitis 

A common cause of vaginal symptoms in the postmenopausal woman, atrophic 
vaginitis should be considered concomitantly with the evaluation for other eti
ologies. Lack of estrogen produces thin vaginal epithelium and cells deficient in 
the acids that provide the premenopausal woman with a balanced vaginal ecosys
tem. Therefore, the mucosa easily denudes and becomes traumatized. Thus pre
senting symptoms may include lack of vaginal lubrication with coitus, pruritus, 
and dyspareunia, with or without discharge. 

On examination the vaginal folds are flattened, and the mucosa is pale pink 
and shows lack of lubrication. The cervix is usually atrophic and frequently fri
able, and the wet preparation is negative. Hormone replacement therapy is the 
treatment of choice, but vaginal estrogen creams used nightly can provide short
term relief.17 The patient must be reminded that a vaginal discharge may recur 
as the cells mature back to a premenopausal pattern. 

Chlamydia Infection 

Even though Chlamydia does not produce vaginitis (except in adolescents), it 
does cause mucopurulent cervicitis. On examination, the cervix may be eroded 
and present a mucopurulent discharge that when wiped quickly re-forms at the 
os. When this condition is seen, the alert clinician performs appropriate tests, ex
amining wet preparations for concomitant vaginal infections, as patients with one 
STD are at high risk of having more. 

Once a diagnosis of Chlamydia is suspected, empiric treatment is warranted, 
especially in a high-risk patient (defined as sexually active, nonmonogamous, 
and young). The standard treatment is doxycycline (Vibramycin) 100 mg po bid 
for 7 days or azithromycin (Zithromax) 1 g po once.13 If the patient is allergic 
to tetracycline (rare) or pregnancy is suspected, an appropriate alternative is eryth
romycin 500 mg po qid for 7 days. Partners should be treated aggressively, but 
a test of patient cure is considered unnecessary. 
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Herpesvirus Infection 

Especially in the case of recurrences, patients with herpesvirus infection may 
present only with symptoms of external burning and minimal liquid discharge. 
Without ulcerations externally or on the cervix, this diagnosis should not be en
tertained unless there is a known history of a positive culture. 

Human Papilloma virus Infection 

Current trends indicate that most human papillomavirus (HPV) disease presents 
as warts either externally or internally. Therefore, HPV is unlikely to be a cause 
of any symptoms unless the growth is large enough to cause an exudative process. 
Because HPV is associated with cervical dysplasia, a Papanicolaou smear must 
be examined regularly. No form of treatment has proved to be superior or to erad
icate the virus. Topical podophyllin externally and cryotherapy internally remain 
standard options. Both podofilox (0.5% solution) and an immunomodulating 
agent, Aldara (imiquimod), are available by prescription for patient home use.13 

Neither is superior to office treatment, but both offer the advantage of patient 
home use. A self-administered regimen of 5% imiquimod cream applied exter
nally overnight three times a week for 16 weeks will produce no more toxicity 
than podophyllin and may be the best initial choice. IS 

Leukorrhea Secondary to Birth Control Pills 

On some occasions, the only cause of leukorrhea is an eroded cervix secondary 
to the use of birth control pills. The hormones in birth control pills cause more 
endocervix to be exposed to the environment of the vagina, producing irritation 
and weeping of the mucosa. It is usually asymptomatic. If a patient is having 
symptoms, this diagnosis is excluded. 

Vulvar Diseases 

It is critical to remember that many skin diseases manifest with vaginal symp
toms. Most, such as seborrheic dermatitis, psoriasis, tinea, and pediculosis, have 
unique characteristics that are obvious. Without these unique characteristics, di
agnosis and appropriate therapy may best be achieved by performance of a sim
ple punch biopsy or referral to dermatology. Patients must be told that the treat
ment effect may take months to realize. In addition, any pigmented lesion should 
be biopsied and the patient referred if indicated by biopsy results. 

Vestibulitis 

With vestibulitis there is variable redness and edema of the vestibular glands, 
frequently with a lesion. The number of glands involved can range from 1 to 
100, and the symptoms are vulvar pain with dyspareunia. The etiology is still 
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FIGURE 16.1. Diagnostic algorithm for vaginal symptoms. Dx = diagnosis; GC = 
gonococcus; Rx = treatment. 

hotly debated, but probably HPV is involved. Treatment results are best with 
vestibular resection or intralesional interferon, but no therapy is 100% effective. 19 

Lichen Sclerosis 

Lichen sclerosis is a hyperplastic condition with a white lesion seen predomi
nantly in women over age 50. There is a typical "keyhole" pattern on both sides 
of the vulva. The lesion may eventually cover the entire vulva with adhesion and 
eventual obliteration of the labia minora to the majora. Treatment is a topical 
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testosterone ointment (30 mL of testosterone in oil with 120 g petrolatum) twice 
a day for 4 to 6 months and then one or two times a week for life.17 If the pa
tient cannot tolerate the side effects, alternative therapy of progesterone cream 
can be used. There is a high recurrence rate, even with surgery or laser, so dra
matic treatment is best avoided. 

Lichen Simplex Chronicus 

Caused by chronic itching or irritation, lichen simplex chronicus is a thick, scaly 
condition with localized vulvar lesions without adhesions. Treatment is sympto
matic with topical steroids for 1 to 2 months. Because the only recurrences are 
seen in patients treated by surgery, this intervention is no longer acceptable.2o 

Lichen Planus 

Lichen planus may involve mucous membranes in other organ systems. There is 
vulvar burning, leukorrhea, and redness of the inner labia. Patients may have vi
olaceous papules externally and small, lacy, gray, reticular patterns on the inner 
labia. Without these identifying marks, this lesion may appear similar to that of 
atrophic vaginitis; it should be entertained as a diagnosis whenever therapy for 
atrophic vaginitis fails. Treatment is topical with either a potent fluorinated steroid 
or a medium potency steroid under occlusion.2o The patient must be reminded 
that this condition flares and remits over long periods. 

When the Tests Are Negative 

A dilemma ensues when, despite the best efforts of the clinician, the examina
tion and tests reveal no reason for the patient's symptoms. In such cases, the cli
nician should review the history, the adequacy of specimen collection, the per
formance of the laboratory tests, and the possibility of Chlamydia, and should 
obtain any history previously overlooked and consider the diagnosis of an acid
base change in the vaginal environment known as cytolytic vaginosis. Although 
not easily diagnosed, this entity is caused by an overgrowth of acidophilic Doder
lein's lactobacilli, producing an increase in enzymes that degrade intracellular 
glycogen to lactic acid and causing massive desquamation and cytolysis and a 
watery discharge. Because the luteal phase epithelial cells are richer in lactic 
acid, this syndrome may be cyclic in nature. The hallmark for diagnosis is 
epithelial cells that have a moth-eaten appearance, often called pseudo-clue cells, 
and a few WBCs on the wet preparation. In addition, because this process is 
driven by an acidic environment, the symptoms worsen with douching using con
ventional acidic agents. Instead, these patients can be treated with a douching 
mixture of sodium bicarbonate and water (1-2 tablespoons in 500 mL water) 
used three times a week while symptomatic.4 
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If the workup was adequate, the clinician should resist the urge to perform 
"shotgun" or even empiric treatment, as such treatment perpetuates old myths, 
and instead be supportive and understanding of the symptoms and encourage the 
patient to be checked for subsequent recurrences. 

Special Considerations for the Family Physician 

Much of the success of therapy depends on the unique relationship between the 
family physician and the patient. 

Compliance 

The trusting relationship between the patient and the family physician enhances 
compliance with often distasteful regimens. The patient is encouraged to finish 
the full course of therapy despite symptom resolution, and when the therapy de
mands partner compliance, the patient must be instructed to abstain from inter
course until therapy is completed. Role-playing this partner discussion with the 
patient may help allay anxiety. Choose the shortest regimen possible and make 
sure the patient understands side effects (including local irritation), route of us
age, and use of medication during menses. Negotiate with the patient the best 
time to begin treatment and inform her of the possibility of recurrence or treat
ment failure. In addition, it is critical to assess the patients' attribution of disease 
in this condition. Clarity about sexual transmission is important; if possible, use 
printed information for the patient to read and give to her partner(s). ' 

Issues of self-support and control of symptoms can be critical to compliance 
as well. These points can be reinforced through good patient education. Sources 
of self-help for the patient can be found in women's health literature such as Our 
Bodies, Our Selves or its revision.21 These references may provide the patient 
with more detailed information on hygiene, as well as alternative remedies. The 
physician, however, should first read the relevant sections to be sure that the in
formation is consonant with good care and to explain areas of disagreement. (For 
example, there is scant scientific evidence for the use of intravaginal yogurt.) 
Some patients work best with a combination of conventional medical therapy and 
time-honored suggestions. 

Recurrent or Persistent Vaginitis 

Nothing is more frustrating to the patient or physician than recurrence (de
fined as symptoms recurring after a I-month disease-free interval) or persist
ence of symptoms. In this situation the physician should start over with the 
history, emphasizing compliance with previous therapy and focusing attention 
on details of diet, clothing, and irritants. Question the patient about high dairy 
intake, increased simple sugars, use of new deodorant tampons or pads, or 
other topical agents such as perfumes or home remedies. Explore the relation 
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to tight clothing, exercise gear, the use of dildos or vibrators, and the use of 
hot tubs or pools. 

The examination and basic tests should be repeated, but if the history reveals 
no further clues, culture the cervix for Chlamydia and the vaginal vault for 
bacteria and Candida and perform any necessary vulvar biopsies. In the diabetic 
patient the blood glucose must be controlled concomitantly while reinstituting 
therapy. 

Results of the tests dictate therapy. Persistent Candida or Trichomonas infec
tion may need prolonged (Candida) or increased (Trichomonas) therapy. Con
sider treating according to the results of the bacterial culture using an antibiotic6 

targeted to the dominant organism. 
If tests are negative, provide support and sympathy, educate the patient about 

good hygiene and sexual behaviors that minimize risk, and proscribe anything 
that might exacerbate symptoms. Encourage the patient to return to be examined 
when symptoms recur. 

Management of the HIV-Positive Patient 

Other than the fact that patients who are HIV-seropositive may have problems 
with HPV, treatment of vaginal disorders follows the same recommendations as 
for nonpositive patients. Although refractory candidiasis may be a clue for the 
physician to check a patient for HIV status, a "normal" vaginal infection should 
not be of concern.22 

Role of Colposcopy 

The role of colposcopy is not well defined regarding vaginal symptoms. It may 
be a useful tool in the future, but its current usage is in the evaluation of an ab
normal Papanicolaou smear or cervix. Therefore, use it in a patient with persist
ent cervicitis only to screen for abnormal areas to biopsy. Additionally, conven
tional wisdom dictates that patients with HPV undergo colposcopy to detect a 
precancerous state of the cervix. 

Prevention of Vaginitis 

When an STD has caused the vaginitis, the family physician must educate the 
patient about the difference between a disease that can arise de novo and then 
be propagated between partners and one acquired from someone else. Patients 
are understandably concerned about where they got the disease, but the clinician 
can help focus the patient on treatment, give basic relevant information, and plan 
a subsequent visit to continue pursuing their concerns. Clarity about sexual trans
mission is important, as the patient may also need to be concerned about hepa
titis and HIV risk. Acquisition of an STD is certainly threatening to partners who 
thought of themselves as mutually monogamous, and relationship issues are fre
quently topics for subsequent visits. 
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In addition to concerns about sexual transmission, the physician should edu
cate the patient about the causative or associative factors found to be significant 
in the history. Use of local irritants, clothing, and other offending behaviors must 
be discouraged. Above all, encouraging the patient to come in for evaluation of 
subsequent infections is critical, as the etiology may differ from the current one. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Ellen McCarthy Harris is a 26-year-old married female secretary. 

PRESENTING PROBLEM 

Vaginal discharge. 

PRESENT ILLNESS 

There is a lO-day history of vaginal discharge with intense itching that be
gan after her last menstrual period. The symptoms have not responded to 
an over-the-counter vaginal cream. 

PAST MEDICAL HISTORY 

No serious illnesses or hospitalizations. 

SOCIAL HISTORY 

She has worked at her secretarial job for 4 years. She and her husband, 
Andrew, have two children. 

HABITS 

She does not use tobacco, coffee, or recreational drugs. 

FAMILY HISTORY 

Her father has diabetes mellitus and coronary artery disease. Her mother 
is living and well. Her brother, aged 28, is HIV -positive. 

REVIEW OF SYSTEMS 

No symptoms in other areas. 

• What additional information regarding the history of present illness might 
be important? Explain. 

• Why might the over-the-counter medication not have worked? 
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• Over the past 10 days, what might the patient be doing differently be
cause of her illness? Why might this be pertinent? 

• What might the patient be trying to tell you today? 

Objective 

VITAL SIGNS 

Blood pressure, 112/64; pulse, 68; temperature, 37.0°C. 

EXAMINATION 

The abdomen is scaphoid with no mass, tenderness, or organ enlargement. 
The vaginal introitus is moderately inflamed. There is a frothy vaginal dis
charge. The cervix is mildly injected, and there are a few punctate hyper
emic areas. The fundus and adnexa are normal. The rectal examination is 
normal, and the test for occult blood in the feces is negative. 

• What other data-if any-regarding the physical examination might be 
important? 

• What office diagnostic test(s) might you perform, and what are you likely 
to find? 

• What specimens-if any-might you send to the laboratory? 
• If the vaginal discharge were thick and purulent, what might you do dif

ferently? Explain. 

Assessment 

• What is the probable etiologic diagnosis? How will you explain this to 
the patient? 

• What-if any-is the likely relationship to her menses? 
• What are some concerns that the patient might like to address? How 

would you give "permission" to address these issues? 
• What are the possible family issues in this case? How might you address 

these? 

Plan 

• What are your specific therapeutic recommendations? How will you ex
plain these to Mrs. Harris? 

• What is your advice regarding her activities, including sexual intercourse? 
• Mrs. Harris asks what she can do to prevent recurrence. How would you 

reply? 
• What follow-up would you advise? 
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Disorders of the Back 
and Neck 
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Disorders of the Back 

Low back pain is a common and costly medical problem. The lifetime preva
lence of low back pain is estimated to be 70% to 85%, while the point prevalence 
is approximately 30%.1 Each year, 2% of all American workers have a com
pensable back injury, and 14% lose at least one workday due to low back pain.2 
Among chronic conditions, back problems are the most frequent cause for limi
tation of activity (work, housekeeping, school) among patients under 45 years of 
age.3 Acute low back pain is the fifth most common reason for a visit to the 
physician, accounting for 2.8% of all physician visits.4 And nonsurgical low back 
pain is the fourth most common admission diagnosis for patients over 65.5 Al
though difficult to estimate, the direct medical costs due to back pain totaled 
$33.6 billion in 1994. Indirect costs (i.e., lost productivity and compensation) are 
estimated to be as high as $43 billion.6 In most cases, low back pain is treated 
successfully with a conservative regimen, supplemented by selective use of neu
roradiologic imaging, and appropriate surgical intervention for a small minority 
of patients.7 

Background 

EPIDEMIOLOGY 

Low back pain affects men and women equally, with the onset of symptoms be
tween the ages of 30 and 50 years. It is the most common cause of work-related 
disability in people under 45 years of age, and is the most expensive cause of 
work-related disability.8 Risk factors for the development of low back pain in
clude heavy lifting and twisting, bodily vibration, obesity, and poor condition
ing; however, low back pain is common even among patients without these risk 
factors. 1 

In cases of more severe back pain, occupational exposures are much more sig
nificant, including repetitive heavy lifting, pulling, or pushing, and exposures to 
industrial and vehicular vibrations. If even temporary work loss occurs, addi-

337 
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tional important risk factors include job dissatisfaction, supervisor ratings, and 
job environment (i.e., boring, repetitive tasks).l Factors associated with re
currence of low back pain include traumatic origin of first attack, sciatic pain, 
radiographic changes, alcohol abuse, specific job situations, and psychosocial 
stigmata. 

Of patients with acute low back pain, only 1.5% develop sciatica (i.e., painful 
paresthesias and/or motor weakness in the distribution of a nerve root). How
ever, the lifetime prevalence of sciatica is 40%, and sciatica afflicts 11 % of pa
tients with low back pain that lasts for more than 2 weeks.9,lo Sciatica is asso
ciated with long-distance driving, truck driving, cigarette smoking, and repeated 
lifting in a twisted posture. It is most common in the fourth and fifth decades of 
life, and peaks in the fourth decade. Most patients with sciatica, even those with 
significant neurologic abnormalities, recover without surgery. 11 Only 5% to 10% 
of patients with persistent sciatica require surgery.5,12 

Despite the incidence and prevalence of low back pain and sciatica, the ma
jor factor responsible for its societal impact is disability.12 The National Center 
for Health Statistics estimates that 5.2 million Americans are disabled with low 
back pain, of whom 2.6 million are permanently disabled.13 Between 70% and 
90% of the total costs due to low back pain are incurred by the 4% to 5% of pa
tients with temporary or permanent disability.12 Risk factors for disability due to 
low back pain include poor health habits, job dissatisfaction, less appealing work 
environments, poor ratings by supervisors, psychologic disturbances, compensa
ble injuries, and history of prior disability.12 These same factors are associated 
with high failure rates for treatments of all types. 

NATURAL HISTORY 

Recovery from nonspecific low back pain is usually rapid. Approximately one 
third of patients are improved at 1 week, and two thirds at 7 weeks. However, 
recurrences are common, affecting 40% of patients within 6 months. Thus, "acute 
low back pain" is increasingly perceived as a chronic medical problem with in
termittent exacerbations. 14 

Low back pain may originate from many structures, including paravertebral 
musculature, ligaments, the annulus fibrosus, the spinal nerve roots, the facet 
joints, the vertebral periosteum, fascia, or blood vessels. The most common causes 
of back pain include musculoligamentous injuries, degenerative changes in the 
intervertebal discs and facet joints, spinal stenosis, and lumbar disc herniation.14 

The natural history of herniated lumbar disc is usually quite favorable. Only 
about 10% of patients who present with sciatica have sufficient pain at 6 weeks 
that surgery is considered. Sequential magnetic resonance imaging (MRI) shows 
gradual regression of the herniated disc material over time, with partial or com
plete resolution in two thirds of patients by 6 months.14 Acute disc herniation 
has changed little from its description in the classic article of Mixter and Barr: 
the annulus fibrosus begins to deteriorate by age 30, which leads to partial or 
complete herniation of the nucleus pulposus, causing irritation and compression 
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of adjacent nerve roots.5,15,16 Usually this herniation is in the posterolateral po
sition, producing unilateral symptoms. Occasionally, the disc will herniate in the 
midline, and a large herniation in this location can cause bilateral symptoms. 
More than 95% of lumbar disc herniations occur at the L4-L5 or L5-S 1 leve1s. lO 

Involvement of the L5 nerve root results in weakness of the great toe extensors 
and dorsiflexors of the foot, and sensory loss at the dorsum of the foot and in 
the first web space. Involvement of the S 1 nerve root results in a diminished an
kle reflex, weakness of the plantar flexors, and sensory loss at the posterior calf 
and lateral foot. 

Among patients who present with low back pain, 90% recover within 6 weeks 
with or without therapy. 17 Even in industrial settings, 75% of patients with symp
toms of acute low back pain return to work within 1 monthP Only 2% to 3% 
of patients continue to have symptoms at 6 months, and only 1 % at 1 year. How
ever, symptoms of low back pain recur in approximately 60% of cases over the 
next 2 years. 

Demographic characteristics such as age, gender, race, or ethnicity do not ap
pear to influence the natural history of low back pain. Obesity, smoking, and oc
cupation, however, are important influences. 18 Adults in the upper fifth quintile 
of height and weight are more likely to report low back pain lasting for 2 or more 
weeks.9,18 Occupational factors that prolong or delay recovery from acute low 
back pain include heavier job requirements, job dissatisfaction, repetitious or bor
ing jobs, poor employer evaluations, and noisy or unpleasant working condi
tions. 16 Psychosocial factors play an important role in the natural history of low 
back pain, modulating response to pain, and promoting illness behavior. The 
generally favorable natural history of acute low back pain is significantly in
fluenced by a variety of medical and psychosocial factors that the practicing 
physician must be familiar with in order to counsel patients regarding prognosis 
and treatment. 

Clinical Presentation 

HISTORY 

Low back pain is a symptom that has many causes. When approaching the pa
tient with low back pain, the physician should consider three important issues: 
Is a systemic disease causing the pain? Is the patient experiencing social or psy
chosocial stresses that may amplify or prolong the pain? Does the patient have 
signs of neurologic compromise that may require surgical evaluation?14 Useful 
items on medical history include: age, fever, history of cancer, unexplained 
weight loss, injection drug use, chronic infection, duration of pain, presence of 
nighttime pain, response to previous therapy, whether pain is relieved by bed rest 
or the supine position, persistent adenopathy, steroid use, and previous history 
of tuberculosis. 14 Factors that aggravate or alleviate low back pain should also 
be elicited. Nonmechanical back pain is usually continuous, while mechanical 
back pain is aggravated by motion and relieved by rest. Low back pain that wors-
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ens with cough has traditionally been associated with disc herniation, although 
recent data indicate that mechanical low back pain also worsens with cough. The 
presence of leg weakness or leg paresthesias in a nerve root distribution is con
sistent with disc herniation. Bowel or bladder incontinence with or without sad
dle paresthesias suggests the cauda equina syndrome; this is a surgical emergency 
and requires immediate referral to a surgeon. Hip pain can mimic low back pain, 
and is often referred to the groin, the anterior thigh, or the knee, and is worsened 
with ambulation. Patients with osteoarthritis or degenerative joint disease report 
morning stiffness, which improves as the day progresses. Patients with spinal 
stenosis report symptoms suggestive of spinal claudication, that is, neurologic 
symptoms in the legs that worsen with ambulation. Spinal claudication is dif
ferentiated from vascular claudication in that the symptoms of spinal claudica
tion have a slower onset and slower resolution. A history of pain at rest, pain in 
the recumbent position, or pain at night suggests infection or tumor as a cause 
for low back pain. Osteoporosis is a consideration among postmenopausal women 
or women who have undergone oophorectomy. These patients report severe, lo
calized, unrelenting pain after even "minor" trauma. Patients who present 
writhing in pain suggest the presence of an intraabdominal process or vascular 
cause for the pain, such as abdominal aortic aneurysm. 

PHYSICAL EXAMINATION 

The initial examination is fairly detailed. With the patient standing and appro
priately gowned, the examining physician notes the stance and gait, as well as 
the presence or absence of the normal curvature of the spine (e.g., thoracic kypho
sis, lumbar lordosis, splinting to one side, scoliosis). The range of motion of the 
back is documented, including flexion, lateral bending, and rotation. Intact dor
siflexion and plantar flexion of the foot is determined by observing heel-walk 
and toe-walk. Intact knee extension is determined by observing the patient squat 
and rise, while keeping the back straight. 

With the patient seated, a distracted straight-leg raising test is applied. With 
the hip flexed at 90 degrees, the flexed knee is brought to full extension. A pos
itive straight-leg raising test reproduces the patient's paresthesias in the distri
bution of a nerve root at <60 degrees of knee extension. Sensation to light touch 
and pinprick are examined and motor strength of hip and knee flexors is tested. 
The deep tendon reflexes are tested [knee jerk (L4), ankle jerk (Sl)] and long 
tract signs are elicited by applying Babinski's maneuver (Table 17.1). 

With the patient in the supine position, the straight-leg raising test is repeated. 
With the hip and knee extended, the leg is raised (i.e., the hip is flexed). A pos
itive test reproduces the patient's paresthesias in the distribution of a nerve root. 
Isolated low back pain does not indicate a positive straight-leg raising test. The 
crossed straight-leg raising test (i.e., reproduction of the patient's symptoms by 
straight-leg raising of the contralateral leg) is very specific for acute disc herni
ation, and suggests a large central disc herniation. The examining physician 
should realize that the straight-leg raising test is sensitive but not specific, while 
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TABLE 17.1. Motor, Sensory, and Deep Tendon Reflex Patterns Associated 
with Commonly Affected Nerve Roots 

Nerve root Motor reflexes 

CS Deltoid 
C6 Biceps, brachioradialis, 

wrist extensors 
C7 Triceps, wrist flexors, 

MCP extensors 
C8 MCP flexors 
T1 Abductors and adductors 

of fingers 
L4 Quadriceps 
LS Dorsiflex foot and 

great toe 
51 Plantarflex foot 

MCP = metacarpophalangeal. 

Sensory reflexes 

Lateral arm 
Lateral forearm 

Middle of hand, 
middle finger 

Medial forearm 
Medial arm 

Anterior thigh 
Dorsum of foot 

Lateral foot, 
posterior calf 

Deep tendon reflexes 

Biceps jerk (CS,C6) 
Brachioradialis 

Triceps jerk 

Knee jerk 
Hamstring reflex 

(L5,51) 

Ankle jerk 

the crossed straight-leg raising test is specific but not sensitive.l4 Hip range of 
motion is then tested, and pain radiation to the groin, anteromedial thigh, or knee 
is documented. 

A more detailed examination may be necessary in selected patients. If signif
icant pathology is suspected in a male patient, the cremasteric reflex is tested, 
i.e., application of a sharp stimulus at the proximal medial thigh should normally 
cause retraction of the ipsilateral scrotum. With the patient in the prone position, 
the femoral stretch test is applied. While the hip and knee are in extension, the 
knee is flexed, placing increased stretch on the femoral nerve, which includes el
ements from the L2, L3, and L4 nerve roots (i.e., the prone knee-bending test). 
The hamstring reflex is tested by striking the semitendinosus and semimembra
nosus tendons at the medial aspect of the popliteal fossa. The hamstring reflex 
involves both the L5 and Sl nerve roots. Thus, an absent or decreased hamstring 
reflex in the presence of a normal ankle jerk response (S 1) implies involvement 
of the L5 nerve root (Table 17.1). Sensation in the area between the upper but
tocks is tested, as well as the anal reflex and anal sphincter tone (S2, S3, S4). 

The clinical diagnosis of acute disc herniation requires repeated physical ex
amination demonstrating pain or paresthesias localized to a specific nerve root, 
with reproduction of pain on straight-leg raising tests, and muscle weakness in 
the nerve appropriate root distribution. 

Diagnosis 

RADIOLOGY 

Plain Radiographs. Plain radiographs are usually not helpful in diagnosing 
acute low back pain, because they cannot demonstrate soft tissue sprains and 
strains, or an acute herniated disc. However, plain radiographs are useful in rul-
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ing out conditions such as vertebral fracture, spondylolisthesis, spondylolysis, in
fection, tumor, or inflammatory spondyloarthropathy5,19 (Fig. 17.1). In the ab
sence of neurologic deficits, plain radiographs in the evaluation of low back pain 
should be reserved for patients over 50 years of age, patients with a temperature 
>38°C, patients with anemia, a history of trauma, previous cancer, pain at rest, 
or unexplained weight loss, drug or alcohol abuse, steroid use, diabetes mellitus, 
or any other reason for immunosuppression.2o For selected patients, initial plain 
radiographs of the spine in the early evaluation of acute low back pain should 
include anteroposterior and lateral views of the lumbar spine.15 Oblique views 
are used to rule out spondylolysis, particularly when evaluating acute low back 

A 

FIGURE 17.1. Radiologic studies of the lumbar spine. (A) Plain radiograph demon
strating a compression fracture of the L2 vertebral body due to multiple myeloma. 
(B) CT scan demonstrating nucleus pulposus herniating posteriorly into the spinal 
canal. (C) MRI demonstrating an enhancing intramedullary metastatic lesion in the 
cauda equina at the L 1 level. 



B 
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FIGURE 17.1. (Continued) 
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pain in young athletic patients active in sports such as football, wrestling, gym
nastics, diving, figure skating, or ballet.21 If the patient's pain fails to improve 
after 4 to 6 weeks of conservative therapy, radiographs should be obtained; such 
patients may be at risk for vertebral infection, cancer, or inflammatory disease.22 

For patients 65 years of age and older, diagnoses such as cancer, compression 
fracture, spinal stenosis, and aortic aneurysm become more common. Osteo
porotic fracture may occur even in the absence of trauma. Because hormone re
placement therapy and other medications may prevent further fractures, early ra
diography is recommended for older patients with back pain.14 

Radiographic abnormalities are nonspecific and are observed equally in pa
tients with and without symptoms of low back pain.23 Clinical correlation is 
essential before symptoms of low back pain can be attributed to radiographic 
abnormalities. 

CT, MR!, and Myelogram. Computed tomography (CT), myelogram, and mag
netic resonance imaging (MRI) each has a specific role in evaluating a select 
subset of patients with low back pain. Physicians must be aware that many asymp
tomatic patients demonstrate disc bulging, protrusion, and even extrusion.5.24 For 
example, 30% to 40% of CT scans and 64% of MRIs demonstrate abnormalities 
of the intervertebral disc in asymptomatic patients.7•24 

CT or MRl should be reserved for patients in whom there is strong clinical 
suggestion of underlying infection or cancer, progressive or persistent neurologic 
deficit, or cauda equina syndrome.5.14 CT or MRl should be considered for pa
tients who show no response to a 4- to 6-week course of conservative therapy.5 
CT and MRl are equally effective in detecting disc herniation and spinal steno
sis, but MRl is more sensitive in detecting infection, metastatic cancer, and neu
ral tumors.14 Myelography is useful in differentiating significant disc herniation 
from incidental disc bulging not responsible for the patient's signs or symptoms, 
but has largely been replaced by noninvasive techniques such as MRl or CT.15 
CT myelography is sometimes used in planning surgery.14 

ANCILLARY TESTS 

Because plain radiographs are not highly sensitive for detection of early cancer 
or vertebral infection, tests such as erythrocyte sedimentation rate (ESR) and 
complete blood count (CBC) should be obtained for selected patients.14.25 

Differential Diagnosis 

OSTEOARTHRITIS 

Osteoarthritis of the vertebral spine is common in later life, and is especially 
prevalent in the cervical and lumbar spine (also see Chapter 18). Typically, the 
pain of osteoarthritis of the spine is worse in the morning, increases with mo
tion, but is relieved by rest. It is associated with morning stiffness, and a de
creased range of motion of the spine in the absence of systemic symptoms. The 
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severity of symptoms does not correlate well with radiographic findings, and pa
tients with severe degenerative changes on plain radiographs may be asympto
matic, while patients with symptoms suggestive of osteoarthritis of the spine may 
have minimal radiologic findings. In some patients, extensive osteophytic changes 
may lead to compression of lumbar nerve roots or may even cause cauda equina 
syndrome. 

SPINAL STENOSIS 

Spinal stenosis is a common cause of back pain among older adults. Symptoms 
usually begin in the sixth decade, and over time the patient's posture becomes 
progressively flexed forward. The mean age of patients at the time of surgery for 
spinal stenosis is 55 years, with an average symptom duration of 4 years. 10 The 
symptoms of spinal stenosis are often qiffuse because the disease is usually bi
lateral and involves several vertebrae. Pain, numbness, and tingling may occur 
in one or both legs. Pseudoclaudication is the classic symptom of spinal steno
sis. Pseudoclaudication is differentiated from vascular claudication in that 
pseudoclaudication has a slower onset and a slower resolution of symptoms.7 

Symptoms are usually relieved with flexion (e.g., sitting, pushing a grocery 
cart) and exacerbated by back extension. Plain radiographs often show osteo
phytes at several levels, but as mentioned earlier, caution must be used in as
cribing back pain to these degenerative changes. CT or MRI may be used to con
firm the diagnosis. Electromyography (EMG) or somatosensory evoked potentials 
may be used to differentiate the pain of spinal stenosis from peripheral neu
ropathy. The natural history of spinal stenosis is such that patients tend to re
main stable or slowly worsen. Symptoms evolve gradually, but about 15% ofpa
tients improve over a period of about 4 years, 70% remain stable, and 15% 
experience worsening symptoms. 14 Nonoperative therapy for spinal stenosis in
cludes leg strengthening and avoidance of alcohol to reduce the risk of falls, and 
physical activity such as walking or using an exercise bicycle is also recom
mended.27 Decompressive laminectomy may be necessary for selected patients 
with spinal stenosis who have persistent severe pain. Although treatment for 
spinal stenosis must be individualized, recent reports suggest that patients treated 
surgically have better outcomes at 4 years than patients treated nonsurgically, 
even after adjusting for differences in baseline characteristics.28 However, at 
4-year follow-up, 30% of patients still have severe pain and 10% have under
gone reoperation.28 

OSTEOPOROSIS 

Osteoporosis is a common problem among seniors, affecting up to 25% of women 
over 65. Decreased bone mineral density in the vertebral body is associated with 
an increased risk for spinal compression fractures. In primary care settings, 4% 
of patients who present with acute low back pain have compression fractures 
as the cause. 14 Pain symptoms are worse with prolonged sitting or standing, 
and usually resolve over 3 to 4 months as compression fractures hea1.6 African-
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American and Mexican-American women have only one fourth as many 
compression fractures as European-American women.5 Patients with compres
sion fractures due to osteoporosis usually have no neurologic complaints and do 
not suffer from neural compression. Plain radiographs document a loss of verte
bral body height due to compression fractures. Laboratory tests are normal in 
primary osteoporosis, and any abnormalities should prompt a search for second
ary causes of osteoporosis. The diagnosis of primary osteoporosis is made on 
clinical grounds, i.e., diffuse osteopenia, compression fractures, and normal lab
oratory findings.29,30 

NEOPLASIA 

Multiple myeloma is the most common primary malignancy of the vertebral spine. 
However, metastatic lesions are the most common cause of cancers of the spine, 
arising from breast, lung, prostate, thyroid, renal, or gastrointestinal tract primary 
tumors. Both Hodgkin's and non-Hodgkin's lymphomas frequently involve the 
vertebral spine. Because the primary site of the tumor is often overlooked, back 
pain is the presenting complaint for many cancers. In primary care settings, 0.7% 
of patients who present with low back pain have cancer as the cause. 1O,25 Find
ings significantly associated with cancer as the cause of low back pain include 
age >50 years, previous history of cancer, pain lasting> 1 month, failure to im
prove with conservative therapy, elevated ESR, and anemia.25 Patients report a 
dull constant pain that is worse at night, and not relieved by rest or the recum
bent position. Typical radiographic changes may be absent early in the course of 
vertebral body tumors. A technetium bone scan is usually positive due to in
creased blood flow and reactive bone formation; however, in multiple myeloma 
and metastatic thyroid cancer, the bone scan may be negative.31 Greater diag
nostic specificity and improved cost-effectiveness can be achieved by using a 
higher cut-off point for the ESR (e.g., >50 mm/hr) combined with either a bone 
scan followed by MRI as indicated, or MRI alone.32 Symptomatic cancer of the 
lumbar spine is an ominous sign with a potential for devastating morbidity due 
to spinal cord injury. 33 Early recognition and treatment are essential if irreversible 
cord damage is to be avoided. 

POSTERIOR FACET SYNDROME 

The posterior facet syndrome is caused by degenerative changes in the posterior 
facet joints. These are true diarthrodial joints that sometimes develop degenera
tive joint changes visible on plain radiographs. Degenerative changes in the pos
terior facet joints cause a dull achy pain that radiates to the groin, hip, or thigh, 
and is worsened with twisting or hyperextension of the spine.34 Steroid injection 
into the posterior facet joints to relieve presumed posterior facet joint pain is a 
popular procedure, but the placebo effect of injection in this area is significant 
and controlled studies have failed to demonstrate benefit from steroid injec
tions.35,36 The presence of degenerative changes in the facet joints on plain ra
diographs does not imply that the posterior facets are the cause of the patient's 
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pain. Caution must be used in ascribing the patient's symptoms to these degen
erative changes. Historically, the posterior facet syndrome was diagnosed by 
demonstrating pain relief after injection of local anesthetic into the posterior facet 
joints, but recent studies cast doubt on the validity of this procedure.7,34 Several 
factors have been proposed to identify subjects who might benefit from lidocaine 
injection into lumbar facet joints: pain relieved in the supine position, age >65, 
and low back pain not worsened by coughing, hyperextension, forward flexion, 
rising from flexion, or extension-rotation.37 However, a recent systematic review 
concluded that while facet joint injection provided some short-term relief, this 
benefit was not statistically significant; therefore, convincing evidence is lack
ing regarding the effects of facet joint injection therapy on low back pain.38 

ANKYLOSING SPONDYLITIS 

Ankylosing spondylitis is a spondyloarthropathy most commonly affecting men 
under 40 years of age. Patients present with mild to moderate low back pain that 
is centered in the back and radiates to the posterior thighs. In its initial presen
tation, the symptoms are vague and the diagnosis is often overlooked. Pain symp
toms are intermittent, but decreased range of motion in the spine remains con
stant. Early signs of ankylosing spondylitis include limitation of chest expansion, 
tenderness of the sternum, and decreased range of motion and flexion contrac
tures at the hip. Inflammatory involvement of the knees or hips increases the 
likelihood of spondylitis.39 The radiologic hallmarks of ankylosing spondylitis 
include periarticular destructive changes, obliteration of the sacroiliac joints, de
velopment of syndesmophytes on the margins of the vertebral bodies, and bridg
ing of these osteophytes by bone between vertebral bodies, the so-called bam
boo spine. Laboratory analysis is negative for rheumatoid factor, but the ESR is 
elevated early in the course of the disease. Tests for human leukocyte antigen 
(HLA)-B27 are not recommended because as many as 6% of an unselected pop
ulation test positive for this antigen. IS 

VISCERAL DISEASES 

Several visceral diseases may present with back pain as a chief symptom. S These 
include nephrolithiasis, endometriosis, and abdominal aortic aneurysm. Abdom
inal aortic aneurysm causes low back pain by compression of surrounding tis
sues or by extension or rupture of the aneurysm. Patients report dull steady back 
pain unrelated to activity, which radiates to the hips or thighs. Patients with an 
acute rupture or extension of the aneurysm report severe tearing pain, diaphore
sis, or syncope, and demonstrate signs of circulatory shock.29 

CAUDA EQUINA SYNDROME 

The cauda equina syndrome is a rare condition caused by severe compression of 
the cauda equina, usually by a large midline disc herniation or a tumor. I4 The 
patient may report urinary retention with overflow incontinence, as well as bi-



348 WALTER L. CALM BACH 

lateral sciatica, leg weakness, and sensory loss in a saddle distribution. Patients 
with these findings represent a true surgical emergency, and should be referred 
immediately for surgical treatment and decompression. 

PSYCHOSOCIAL FACTORS 

Psychological factors are frequently associated with complaints of low back pain, 
influencing both patient pain symptoms and therapeutic outcome.40 Features that 
suggest psychological causes of low back pain include nonorganic signs and 
symptoms, dissociation between verbal and nonverbal pain behaviors, compen
sable cause of injury, joblessness, disability-seeking, depression, anxiety, requests 
for narcotics or other psychoactive drugs, and repeated failure of multiple treat
ments.41 Prolonged back pain may be associated with failure of previous 
treatment, depression, or somatization. 14 Substance abuse, job dissatisfaction, 
pursuit of disability compensation and involvement in litigation are also associ
ated with persistent unexplained symptoms.8 

Management 

NONSPECIFIC Low BACK PAIN 

For most patients, the best recommendation is rapid return to normal daily ac
tivities. However, patients should avoid heavy lifting, twisting, or bodily vibra
tion in the acute phase.14 A 4- to 6-week trial of conservative therapy is appro
priate in the absence of cauda equina syndrome or a rapidly progressive 
neurologic deficit (Table 17.2). 

BED REST 

Bed rest does not increase the speed of recovery from acute back pain, and some
times delays recovery.42.43 Symptomatic relief from back pain may benefit from 
1 or 2 days of bed rest, but patients should be told that it is safe to get out of 
bed even if pain persists. 14 

MEDICATIONS 

Antiinflammatories. Nonsteroidal antiinflammatory drugs (NSAIDs) are effec
tive for short-term symptomatic relief in patients with acute low back pain.44 
There does not seem to be a specific type of NSAID that is clearly more effec
tive than others.44 Therapy is titrated to provide pain relief at a minimal dose, 
and is continued for 4 to 6 weeks. NSAIDs should not be continued indefinitely, 
but rather prescribed for a specific period.3 

Muscle Relaxants. Although evidence for the effectiveness of muscle relaxants 
is scant, the main value of muscle relaxants is less for muscle relaxation than for 
their sedative effect. Diazepam (Valium), cyclobenzaprine (Flexeril), and metho-
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carbamol (Robaxin) are commonly used as muscle relaxants, and carisoprodol 
(Soma) has documented effectiveness.3 Muscle relaxants should be prescribed in 
a time-limited fashion, usually less than 2 weeks. Muscle relaxants and narcotics 
are not recommended for patients who present with complaints of chronic low 
back pain (i.e., low back pain of greater than 3 months' duration).5 

UNPROVEN TREATMENTS 

Traction is not recommended for the treatment of acute low back pain.45 No sci
entific evidence supports the efficacy of corsets or braces in the treatment of 
acute low back pain, and these treatments are not recommended.5 Transcutaneous 
electrical nerve stimulation (TENS) is not effective in the treatment of low back 
pain.46 

EXERCISE 

Back exercises are not useful in the acute phase of low back pain, but are use
ful later for preventing recurrences.14 Guidelines from the Agency for Health 
Care Policy and Research (AHCPR) stress aerobic exercise (e.g., walking, bik
ing, swimming) especially during the first 2 weeks; continuing ordinary activi
ties improves recovery and leads to less disability.22 However, a recent system
atic review concluded that specific back exercises do not improve clinical 
outcomes.47 There is moderate evidence that flexion exercises are not effective 
in the treatment of acute low back pain, and strong evidence that extension ex
ercises are not effective in the treatment of acute low back pain. 

SPINAL MANIPULATION 

Clinical trials suggest that spinal manipulation has some efficacy.48,49 Current 
recommendations are that patients should not be referred for spinal manipulation 
unless pain persists for more than 3 weeks because half of patients spontaneously 
improve during this time frame. 14 

BACK SCHOOL 

A recent systematic review concluded that there is moderate evidence that back 
schools are not more effective than other treatments for acute low back pain. 50 

ACUPUNCTURE 

A recent systematic qualitative review concluded that there is no evidence to 
show that acupuncture is more effective than no treatment, moderate evidence to 
show that acupuncture is not more effective than trigger point injection or TENS, 
and limited evidence to show that acupuncture is not more effective than placebo 
or sham procedure for the treatment of chronic low back pain.51 Therefore, 
acupuncture is not recommended as a regular treatment for patients with low 
back pain. 
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Herniated Intervertebral Disc 

Early treatment resembles that for nonspecific low back pain, outlined above. 
However, for patients with suspected lumbar disc herniation, the role of spinal 
manipulation is not clear. Narcotic analgesics may be necessary for pain relief 
for some patients with herniated intervertebral disc, but these medications should 
be used in a time-limited (i.e., not symptom-limited) manner. I4 Epidural corti
costeroid injection may offer temporary symptomatic relief for some patients.52 

However, this invasive procedure offers no significant functional improvement, 
and does not reduce the need for surgery.52 If neuropathic pain persists and/or 
neurologic deficits progress, CT or MRI should be performed, and surgery should 
be considered. 14 

SURGERY 

Background. The rate of lumbar surgery in the United States is 40% higher 
than in most developed nations, and five times higher than in England and Scot
land. 53 The lifetime prevalence of lumbar spine surgery ranges between 1 % and 
3%, and 2% to 3% of patients with low back pain may be surgical candidates on 
the basis of sciatica alone. I2 Surgery rates vary widely by geographical region 
in the U.S., and have risen dramatically in the last 10 years. 54 Psychological fac
tors influence postsurgical outcomes more strongly than initial physical exami
nation or surgical findings. Prior to surgery, patients should be evaluated with 
standard pain indices, activities of daily living scales, and psychometric testing. 
Surgical results for treating symptomatic lumbar disc herniation unresponsive to 
conservative therapy are excellent in well-selected patients.55 

Indications. There is no evidence from clinical trials or cohort studies that sur
gery is effective for patients who have low back pain unless they have sciatica, 
pseudoclaudication, or spondylolisthesis. 56 In the absence of cauda equina syn
drome or progressive neurologic deficit, patients with suspected lumbar disc her
niation should be treated nonsurgically for at least a month. I4 The primary ben
efit of discectomy is to provide more rapid relief of sciatica in patients who have 
failed to resolve with conservative management.56 In well-selected patients, 75% 
have complete relief of sciatic symptoms after surgery and an additional 15% 
have partial relief. Patients with clear symptoms of radicular pain have the best 
surgical outcome, while those with the least evidence of radiculopathy have the 
poorest surgical outcome. 57 Relief of back pain itself is less consistent. Appro
priate patient selection is key to successful surgical outcome. 

Options. Standard discectomy is the most common procedure used to relieve 
symptomatic disc herniation. A posterior longitudinal incision is made over the 
involved disc space, a variable amount of bone is removed, the ligamentum 
flavum is incised, and herniated disc material is excised. This procedure allows 
adequate visualization and yields satisfactory results among 65% to 85% of pa
tients. II.58 Recent reports suggest that patients who undergo surgical therapy have 
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greater improvement of their symptoms and greater functional recovery at 4 years 
than patients treated nonoperatively59; however, work status and disability sta
tus were similar between these two groups. Previous studies have shown that 
there is no clear benefit to surgery at lO-year follow-up,tl 

Microdiscectomy allows smaller incisions, little or no bony excision, and re
moval of disc material under magnification. This procedure has fewer compli
cations, fewer unsuccessful outcomes, and permits faster recovery. However, 
rates of reoperation are significantly higher in patients initially treated with mi
crodiscectomy, presumably due to missed disc fragments or operating at the 
wrong spinalleveP8 A recent systematic review concluded that the clinical out
comes for patients after microdiscectomy are comparable to those of standard 
discectomy.56 

Percutaneous discectomy is an outpatient procedure performed under local 
anesthesia in which the surgeon uses an automated percutaneous cutting and suc
tion probe to aspirate herniated disc material. This procedure results in lower 
rates of nerve injury, postoperative instability, infection, fibrosis, and chronic 
pain syndromes. However, patients undergoing percutaneous discectomy sustain 
unacceptably high rates of recurrent disc herniation. Only 29% of patients re
ported satisfactory results after percutaneous discectomy, while 80% of subjects 
were satisfied after microdiscectomy.6o A recent systematic review concluded 
that only 10% to 15% of patients with herniated nucleus pulposus requiring sur
gery might be suitable candidates for percutaneous discectomy.56 This procedure 
is not recommended for patients with previous back surgery, sequestered disc 
fragments, bony entrapment, or multiple herniated discs.58,61 

For the time being, automated percutaneous discectomy and laser discectomy 
should be regarded as research techniques. 56 Arthroscopic discectomy is an 
emerging technique that shows promising results and effectiveness similar to that 
of standard discectomy.62 

Chemonucleolysis is a procedure in which a proteolytic enzyme (chymopa
pain) is injected into the disc space to dissolve herniated disc material. A recent 
systematic review concluded that chemonucleolysis is effective for the treatment 
patients with low back pain due to herniated nucleus pulposus, and is more ef
fective than placebo. 56 However, chemonucleolysis showed consistently poorer 
results than standard discectomy. Approximately 30% of patients undergoing 
chemonucleolysis had further disc surgery within 2 years. Proponents of 
chemonucleolysis have suggested that it may be associated with lower costs, but 
readmission for a second procedure negates this putative advantage. Chemonu
cleolysis may be indicated for selected patients as an intermediate stage between 
conservative and surgical management.56 

Complications. Complications of surgery on the lumbar spine are largely re
lated to patient age, gender, diagnosis, and type of procedure.63 Mortality rates 
increase substantially with age, but are < 1 % even among patients over 75 years 
of age. Mortality rates are higher for men, but morbidity rates and likelihood of 
discharge to a nursing home are significantly higher for women, particularly 
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women over 75. With regard to underlying diagnosis, complications and dura
tion of hospitalization are highest after surgery to correct spinal stenosis, degen
erative changes, or instability, and are lowest for procedures to correct herniated 
disc. With regard to type of procedure, complications and duration of hospital
ization are highest for procedures involving arthrodesis with or without laminec
tomy, followed by laminectomy alone or with discectomy, and are lowest for 
discectomy alone. Other surgical complications include thromboembolism (1.7%) 
and infection (2.9%).5 

SUMMARY 

The physician's goal in treating patients with low back pain is to promote ac
tivity and early return to work. While it is important to rule out significant pathol
ogy as the cause of low back pain, most patients can be reassured that symptoms 
are due to simple musculoligamentous injury. 14 Patients should be counseled that 
they will improve with time, usually quite quickly. 

Bed rest is not recommended for the treatment of low back pain or sciatica; 
rather, a rapid return to normal activities is usually the best course. 14 Nonsteroidal 
antiinflammatory drugs can be used in a time-limited way for symptomatic relief.44 

Back exercises are not useful for acute low back pain, but can help prevent recur
rence of back pain and can be used to treat patients with chronic low back pain. 14 
Work activities may be modified at first, but avoiding iatrogenic disability is key 
to successful management of acute low back pain.5,41 Surgery should be reserved 
for patients with progressive neurologic deficit or those who have sciatica or 
pseudoclaudication that persists after nonoperative therapy has failed. 14 

Chronic Low Back Pain 

Chronic low back pain (i.e., pain persisting for more than 3 months) is a special 
problem that warrants careful consideration. Patients presenting with a history of 
chronic low back pain require an extensive diagnostic workup on at least one oc
casion, including in-depth history, physical examination, and the appropriate im
aging techniques (plain radiographs, CT, or MRI). 

Management of patients with chronic back pain should be aimed at restoring 
normal function.47 Exercises may be useful in the treatment of chronic low back 
pain if they aim at improving return to normal daily activities and work.47 A re
cent systematic review concluded that exercise therapy is as effective as phys
iotherapy (e.g., hot packs, massage, mobilization, short-wave diathermy, ultra
sound, stretching, flexibility, electrotherapy) for patients with chronic low back 
pain.47 And there is strong evidence that exercise is more effective than "usual 
care." Evidence is lacking about the effectiveness of flexion and extension ex
ercises for patients with chronic low back pain.47 

Although one literature synthesis cast doubt on the effectiveness of antide
pressant therapy for chronic low back pain,64 it is widely used and recom
mended. 14 Antidepressant therapy is useful for the one third of patients with 
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chronic low back pain who also have depression. Tricyclic antidepressants may 
be more effective for treating pain in patients without depression than selective 
serotonin reuptake inhibitors.65 However, narcotic analgesics are not recom
mended for patients with chronic low back pain.14 

A recent systematic review concluded that there is moderate evidence that back 
schools have better short-term effects than other treatments for chronic low back 
pain, and moderate evidence that back schools in an occupational setting are more 
effective compared to placebo or "waiting list" controls.5o Functional restoration 
programs combine intense physical therapy with cognitive-behavioral interven
tions and increasing levels of task-oriented rehabilitation and work simulation.41 
Patients with chronic low back pain may require referral to a multidisciplinary 
pain clinic for optimal management. Such clinics can offer cognitive behavioral 
therapy, patient education classes, supervised exercise programs, and selective 
nerve blocks to facilitate return to normal function. 14 Complete relief of symp
toms may be an unrealistic goal; instead, patients and physicians should try to 
optimize daily functioning. 

Prevention 

Prevention of low back injury and consequent disability is an important chal
lenge in primary care. Pre-employment physical examination screening is not ef
fective in reducing the occurrence of job-related low back pain. However, active 
aerobically fit individuals have fewer back injuries, miss fewer workdays, and 
report fewer back pain symptoms.66 Evidence to support smoking cessation and 
weight loss as means of reducing the occurrence of low back pain is sparse, but 
these should be recommended for other health reasons.66 Exercise programs that 
combine aerobic conditioning with specific strengthening of the back and legs 
can reduce the frequency of recurrence of low back pain.44,66 The use of corsets 
and education about lifting technique are generally ineffective in preventing low 
back problems.67,68 Ergonomic redesign of strenuous tasks may facilitate return 
to work and reduce chronic pain.69 

Disorders of the Neck 

CERVICAL RADICULOPATHY 

Cervical radiculopathy is a common cause of neck pain, and can be caused by a 
herniated cervical disc, osteophytic changes, compressive pathology, or hyper
mobility of the cervical spine. The lifetime prevalence of neck and arm pain 
among adults may be as high as 51 %. Risk factors associated with neck pain in
clude heavy lifting, smoking, diving, working with vibrating heavy equipment, 
and possibly riding in cars'?o 

Cervical nerve roots exit the spine above the corresponding vertebral body 
(e.g., the C5 nerve root exits above C5). Therefore, disc herniation at the C4-C5 
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interspace causes symptoms in the distribution of CS.71 Radicular symptoms may 
be caused by a "soft disc" (Le., disc herniation) or by a "hard disc" (i.e., osteo
phyte formation and foraminal encroachment).71 The most commonly involved 
interspaces are CS-6, C6-7, C4-S, C3-4, and C7-T1.7o 

The symptoms of cervical radiculopathy may be single or multiple, unilateral 
or bilateral, symmetrical or asymmetrical.72 Acute cervical radiculopathy is com
monly due to a tear of the annulus fibrosus with prolapse of the nucleus pulpo
sus, and is usually the result of mild to moderate trauma. Subacute symptoms 
are usually due to long-standing spondylosis accompanied by mild trauma or 
overuse. The majority of patients with subacute cervical radiculopathy experi
ence resolution of their symptoms within 6 weeks with rest and analgesics. 
Chronic radiculopathy is more common in middle age or old age, and patients 
present with complaints of neck or arm pain due to heavy labor or unaccustomed 
activity.72-74 

Cervical radiculopathy rarely progresses to myelopathy, but as many as two 
thirds of patients treated conservatively report persistent symptoms. In severe 
cases of cervical radiculopathy in which motor function has been compromised, 
98% of patients recover full motor function after decompressive laminectomy.75 

CLINICAL PRESENTATION 

Among patients with cervical radiculopathy, sensory symptoms are much more 
prominent than motor changes. Typically, patients report proximal pain and dis
tal paresthesias.71 The fifth, sixth, and seventh nerve roots are most commonly 
affected. Referred pain caused by cervical disc herniation is usually vague, dif
fuse, and lacking in the sharp quality of radicular pain. Pain referred from a her
niated cervical disc may present as pain in the neck, pain at the top of the shoul
der, or pain around the scapula.72 

On physical examination, radicular pain increases with certain maneuvers such 
as neck range of motion, Valsalva maneuver, cough, or sneeze. Active and pas
sive neck range of motion is tested, examining flexion, rotation, and lateral bend
ing. Spurling's maneuver is useful in assessing neck pain: the examining physi
cian flexes the patient's neck, then rolls the neck into lateral bending, and finally 
extends the neck. The examiner then applies a compressive load to the vertex of 
the skull. This maneuver narrows the cervical foramina posterolaterally, and may 
reproduce the patient's radicular symptoms. 

DIAGNOSIS 

The differential diagnosis of cervical nerve root pain includes cervical disc her
niation, spinal canal tumor, trauma, degenerative changes, inflammatory disor
ders, congenital abnormalities, toxic and allergic conditions, hemorrhage, and 
musculoskeletal syndromes (e.g., thoracic outlet syndrome, shoulder pain).71·75 
In cases of cervical radiculopathy unresponsive to conservative therapy, or in the 
presence of progressive motor deficit, investigation of other pathologic processes 
is indicated. Plain radiographs are usually not helpful because abnormal radi-
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ographic findings are equally common among symptomatic and asymptomatic 
patients. CT scan, myelography, and MRI each has a specific role to play in the 
diagnosis of cervical radiculopathy.73.74 CT scan is especially useful in delin
eating bony lesions, CT myelography can effectively demonstrate functional 
stenoses of the spinal canal, and MRI is an excellent noninvasive modality for 
demonstrating soft tissue abnormalities (e.g., herniated cervical disc, spinal cord 
derangement, extradural tumor). 

MANAGEMENT 

Immobilization. The purpose of neck immobilization is to reduce intervertebral 
motion which may cause compression, mechanical irritation, or stretching of the 
cervical nerve roots.76 The soft cervical collar or the more rigid Philadelphia col
lar both hold the neck in slight flexion. The collar is useful in the acute setting, 
but prolonged use leads to deconditioning of the paracervical musculature. There
fore, the collar should be prescribed in a time-limited manner, and patients should 
be instructed to begin isometric neck exercises early in the course of therapy. 

Bed Rest. Bed rest is another form of immobilization that modifies the patient's 
activities and eliminates the axial compression forces of gravity.76 Holding the 
neck in slight flexion is accomplished by arranging two standard pillows in a V 
shape with the apex pointed cranially, then placing a third pillow across the apex. 
This arrangement provides mild cervical flexion, and internally rotates the shoul
der girdle, thereby relieving traction on the cervical nerve roots. 

Medications. Nonsteroidal antiinflammatory drugs (NSAIDs) are particularly 
beneficial in relieving acute neck pain. However, side effects are common, and 
usually two or three medications must be tried before a beneficial result without 
unacceptable side effects is achieved. Muscle relaxants help relieve muscle spasm 
in some patients; alternatives include carisoprodol (Soma), methocarbamol 
(Robaxin), and diazepam (Valium). Narcotics may be useful in the acute setting, 
but should be prescribed in a strictly time-limited manner.76 The physician should 
be alert to the possibility of addiction or abuse. 

Physical Therapy. Moist heat (20 minutes, three times daily), ice packs (15 
minutes, four times daily or even hourly), ultrasound therapy, and other modal
ities also help relieve the symptoms of cervical radiculopathy.76 

Surgery. Surgical intervention is reserved for patients with cervical disc herni
ation confirmed by neuroradiologic imaging and radicular signs and symptoms 
that persist despite 4 to 6 weeks of conservative therapy.71 

Cervical Myelopathy 

The cause of pain in cervical myelopathy is not clearly understood but is pre
sumed to be multifactorial, including vascular changes, cord hypoxia, changes 
in spinal canal diameter, and hypertrophic facets. Therefore, patients with cervi-



358 WALTER L. CALM BACH 

cal myelopathy present with a variable clinical picture. The usual course is one 
of increasing disability over several months, usually beginning with dysesthesias 
in the hands, followed by weakness or clumsiness in the hands, and eventually 
progressing to weakness in the lower extremities.72 

CLINICAL PRESENTATION 

In cases of cervical myelopathy secondary to cervical spondylosis, symptoms are 
usually insidious in onset, often with short periods of worsening followed by 
long periods of relative stability.77 Acute onset of symptoms or rapid deteriora
tion may suggest a vascular etiology.7l Unlike cervical radiculopathy, cervical 
myelopathy rarely presents with neck pain; instead, patients report an occipital 
headache that radiates anteriorly to the frontal area, is worse on waking, but im
proves through the day.72 Patients also report deep aching pain and burning sen
sations in the hands, loss of hand dexterity, and vertebrobasilar insufficiency, 
presumably due to osteophytic changes in the cervical spine.7l·72 

On physical examination, patients demonstrate motor weakness and muscle 
wasting, particularly of the interosseous muscles of the hand. Lhermitte' s sign is 
present in approximately 25% of patients, i.e., rapid flexion or extension of the 
neck causes a shock-like sensation in the trunk or limbs.7l Deep tendon reflexes 
are variable. Involvement of the anterior hom cell causes hyporeflexia, whereas 
involvement of the corticospinal tracts causes hyperreflexia. The triceps jerk is 
the reflex most commonly lost, due to frequent involvement of the sixth nerve 
root (Le., the C5-6 interspace). Almost all patients with cervical myelopathy show 
signs of muscular spasticity. 

DIAGNOSIS 

Radiologic Diagnosis in Cervical Spondylosis 
Intrathecal contrast-enhanced CT scan is a highly specific test that allows eval
uation of the intradural contents and the disc margins, and helps differentiate an 
extradural defect due to disc herniation from that due to osteophytic changes.73 
MRI allows visualization of the cervical spine in both the sagittal and axial planes. 
Resolution with MRI is sharp enough to identify lesions of the spinal cord and 
differentiate disc herniation from spinal stenosis,?3 CT scan is preferred in eval
uating osteophytes, foraminal encroachment, and other bony changes. CT and 
MRI complement one another, and their use should be individualized for each 
patient. 74 Clinical correlation of abnormal neuroradiologic findings is essential 
because degenerative changes of the cervical spine and cervical disc are com
mon even among asymptomatic patients,?3.74 

MANAGEMENT 

Conservative Therapy. Most patients with cervical myelopathy present with mi
nor symptoms and demonstrate long periods of non-progressive disability. There
fore, these patients should initially be treated conservatively: rest with a soft cer-
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vical collar, physical therapy to promote range of motion, and judicious use of 
NSAIDs. However, only 30% to 50% of patients improve with conservative man
agement. A recent multicenter study comparing the efficacy of surgery versus con
servative management demonstrated broadly similar outcomes with regard to ac
tivities of daily living, symptom index, function, and patient satisfaction.77 

Surgery. Early surgical decompression is appropriate for patients with cervical 
myelopathy who present with moderate or severe disability, or in the presence 
of rapid neurologic deterioration.7s Anterior decompression with fusion, poste
rior decompression, laminectomy, or larninoplasty is appropriate to particular 
clinical situations.79 The best surgical prognosis is achieved by careful patient 
selection. Accurate diagnosis is essential, and patients with symptoms of rela
tively short duration have the best prognosis.71 If surgery is considered, it should 
be performed early in the course of the disease, before cord damage becomes ir
reversible. 

Surgical decompression is recommended for patients with severe or progres
sive symptoms; excellent or good outcomes can be expected for approximately 
70% of these patients.77 

Cervical Whiplash 

Cervical whiplash is a valid clinical syndrome, with symptoms consistent with 
anatomic sites of injury, and a potential for significant impairment. so Whiplash 
injuries afflict more than 1 million people in the U.S. each year,Sl with an an
nual incidence of approximately 4 per 1000 population. S2 Symptoms in cervical 
whiplash injuries are due to soft tissue trauma, particularly musculoligamentous 
sprains and strains to the cervical spine. After a rear-end impact in a motor ve
hicle accident, the patient is accelerated forward and the lower cervical vertebrae 
are hyperextended, especially at the C5-6 interspace. This is followed by flexion 
of the upper cervical vertebrae, which is limited by the chin striking the chest. 
Hyperextension commonly causes an injury to the anterior longitUdinal ligament 
of the cervical spine and other soft tissue injuries of the anterior neck including 
muscle tears, muscle hemorrhage, esophageal hemorrhage, or disc disruption. 
Muscles most commonly injured include the sternocleidomastoid, scalenus, and 
longus colli muscles. 

Neck pain and headache are the cardinal features of whiplash injury.s3 Injury 
to the upper cervical segments may cause pain referred to the neck or the head 
and presents as neck pain or headache. Injury to the lower cervical segments may 
cause pain referred to shoulder and or arm. Patients may also develop visual dis
turbances, possibly due to vertebral, basilar, or other vascular injury, or injury to 
the cervical sympathetic chain.S1 

After acute injury most patients recover rapidly: 80% are asymptomatic by 12 
months, 15% to 20% remain symptomatic after 12 months, and only 5% are se
verely affected. S3 However this last group of patients generates the greatest health 
care costs. 



360 WALTER L. CALM BACH 

CLINICAL PRESENTATION 

On history, patients describe a typical rear-end impact motor vehicle accident 
with hyperextension of the neck followed by hyperflexion. Pain in the neck may 
be immediate or may be delayed hours or even days after the accident. Pain is 
usually felt at the base of the neck and increases over time. Patients report pain 
and decreased range of motion in the neck, which is worsened by motion or ac
tivity, as well as paresthesias or weakness in the upper extremities, dysphagia, 
or hoarseness. 

Physical examination may be negative if the patient is seen within hours of 
the accident. Over time, however, patients develop tenderness in the cervical 
spine area, as well as decreased range of motion and muscle spasm. Neurologic 
examination of the upper extremity should include assessment of motor function 
and grip strength, sensation, deep tendon reflexes, and range of motion (espe
cially of the neck and shoulder). 

DIAGNOSIS 

Findings on plain radiographs are usually minimal. Five views of the cervical 
spine should be obtained: anteroposterior, lateral, right and left obliques, and the 
odontoid view. Straightening of the cervical spine or loss of the normal cervical 
lordosis may be due to positioning in radiology, muscle spasm, or derangement 
of the skeletal alignment of the cervical spine. Radiographs should also be ex
amined for soft tissue swelling anterior to the C3 vertebral body, which may in
dicate an occult fracture. Signs of preexisting degenerative changes such as os
teophytic changes, disc space narrowing, or narrowing of the cervical foramina 
are also common. Electromyography and nerve conduction velocity tests should 
be considered if paresthesias or radicular pain are present. Technetium bone scan 
is very sensitive in detecting occult injuries. However, whiplash injuries usually 
cause soft tissue injuries that are not demonstrable with most of these studies. 
For example, MRl of the brain and neck of patients within 2 days of whiplash 
injury shows no difference between subjects and controls.84 Therefore, CT or 
MRl should be reserved for patients with neurologic deficit, intense pain within 
minutes of injury, suspected spinal cord or disc damage, suspected fracture, or 
ligamentous injury.81,82 

MANAGEMENT 

Many patients recover within 6 months without any treatment. However, treat
ment may speed the recovery process and limit the amount of pain the patient 
experiences during recovery.82 

Rest. While rest in a soft cervical collar has been the traditional treatment for pa
tients with whiplash injury, recent studies indicate that prolonged rest (i.e., 2 weeks 
or more) and/or excessive use of the soft cervical collar may be detrimental and 
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actually slow the healing process.85 Initially, patients should be treated with a brief 
period of rest and protection of the cervical spine, usually with a soft cervical col
lar for 3 or 4 days. The collar holds the neck in slight flexion; therefore, the widest 
part of the cervical collar should be worn posteriorly. The cervical collar is espe
cially useful in alleviating pain if worn at night or when driving. If used during the 
day, it should be worn 1 or 2 hours and then removed for a similar period in or
der to preserve paracervical muscle conditioning. The soft cervical collar should 
not be used for more than a few days; early in the course of treatment, the patient 
should be encouraged to begin mobilization exercises for the neck.81 

Medications. NSAIDs are effective in treating the pain and muscle spasm 
caused by whiplash injuries. Muscle relaxants are a useful adjunct, especially 
when used nightly, and should be prescribed in a time-limited manner. Narcotics 
are usually not indicated in the treatment of whiplash injuries. 

Physical Therapy. A treatment protocol with proven success involves early ac
tive range of motion and strengthening exercises.86 Patients are instructed to per
form gentle rotational exercises 10 times an hour as soon as symptoms allow 
within 96 hours of injury. Patients who comply with early active treatment pro
tocols report significantly reduced pain and a significantly improved range of 
motion. 

Physical modalities alleviate symptoms of pain and muscle spasm. Early in 
the course of whiplash injuries, heat modalities for 20 to 25 minutes, every 3 to 
4 hours, are useful. However, excessive use of heat modalities can actually de
lay recovery. Later in the course of whiplash injury, usually 2 to 3 days after in
jury, cold therapy is indicated to decrease muscle spasm and pain. Range of mo
tion exercises followed by isometric strengthening exercises should be initiated 
early in the therapy of whiplash injuries, even immediately after injury. Patients 
should be given specific instructions regarding neck exercises and daily activi
ties. Patient education programs regarding exercises, daily activities, body me
chanics, and the use of heat and cold modalities, are also helpful. The patient 
should be encouraged to remain functional in spite of pain or other symptoms. 
Any increase in pain following exercise should not be seen as a worsening of 
the injury. Prolonged physiotherapy should be avoided, because it reinforces the 
sick role for the patient.81 

Multimodal treatments maximize success rates after cervical whiplash injury. 82 
The goals of therapy are to restore normal function and promote early return to 
work. Physical therapy is used to reduce inappropriate pain behaviors, strengthen 
neck musculature, and wean patients off use of a soft cervical collar. Occupa
tional therapy is used to facilitate the patient's return to normal functioning in 
the workplace. Neuropsychological counseling may be helpful for some patients. 

Intraarticular Corticosteroid Injection. Intraarticular injection of corticos
teroids is not effective therapy for pain in the cervical spine following whiplash 
injury.87 
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PROGNOSIS 

Most patients with whiplash injuries have negative diagnostic studies but im
prove, although slowly and irregularly. Patients benefit from a program of rest, 
immobilization, neck exercises, and return to function. At 2-year follow-up, ap
proximately 82% of patients with whiplash injury can expect to be symptom
free. Patients with persistent symptoms are older, have more signs of spondylo
sis on cervical radiographs, and probably sustained more severe initial injuries. 
Patients symptomatic at 2-year follow-up initially reported more pain, a greater 
variety of pain symptoms, had higher rates of pretraumatic headache, and had 
more rapid onset of postinjury symptoms. Symptomatic and asymptomatic pa
tients were similar with regard to gender, vocation, and psychological variables.88 

Some patients who sustain a whiplash injury never recover completely, proba
bly due to a combination of the severity of the injury, underlying cervical ab
normalities, and psychosocial factors.81 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Andrew Harris is a 27-year-old male married truck driver. 

PRESENTING PROBLEM 

"Back strain." 

PRESENT ILLNESS 

Mr. Harris describes a 4-day history of low back pain that began when he 
lifted a heavy box while unloading his truck. The pain occasionally radi
ates to the right leg and foot. He has difficulty walking and is unable to 
work despite 3 days of rest. 

PAST MEDICAL HISTORY 

He has had several episodes of back strain over the past 5 years, but none 
as severe as the current illness. 

SOCIAL HISTORY 

Mr. Harris has been employed by a national freight line for 8 years. He 
lives with his wife and their two young children. 

HABITS 

He uses no alcohol, tobacco, or recreational drugs. He drinks four cups of 
coffee daily. 

FAMILY HISTORY 

His father had surgery for prostate enlargement 2 years ago and is now liv
ing and well at age 61. His mother died at age 60 of a stroke. There is one 
32-year-old brother who has had lumbar disc surgery. 
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REVIEW OF SYSTEMS 

Mr. Harris has an occasional tension headache and some pain in his shoul
ders and knees during cold damp weather. 

• Discuss the possible reasons for Mr. Harris' visit today. 
• What additional historical information might be useful? Why? 
• What more would you like to know about the previous instances of back 

strain? 
• What further information about the patient's job might be useful? Ex

plain. 

Objective 

VITAL SIGNS 

Height, 5 ft 10 in; weight, 232 lb; blood pressure, 140/84; pulse, 74. 

EXAMINATION 

The patient is ambulatory but moves carefully owing to low back pain. He 
has difficulty climbing onto the examination table. There is mild tender
ness of the lumbosacral spine with adjacent right paraspinal muscle ten
derness. Straight leg raising is positive on the right but not on the left. Deep 
tendon reflexes are +2 and symmetrical. There is decreased perception of 
pinprick on the lateral right lower leg and foot. 

• What further information obtained from the physical examination might 
be helpful? Why? 

• What is the relationship of the patient's weight to his ideal weight and 
height? 

• What-if any-diagnostic maneuvers might help clarify the problem? 
• What-if any-diagnostic imaging would you obtain today? 

Assessment 

• Describe your diagnosis. What is the likely anatomical cause? 
• How will you explain your assessment to Mr. Harris? 
• What might be the meaning of this illness to the patient? How would 

you ask about this concern? 
• What is the potential economic impact of this illness on the family? How 

would you address this issue? 
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Plan 

• What would be your therapeutic recommendation? How would you ex
plain this to the patient? 

• What would you advise regarding Mr. Harris's weight? How might you 
persuade him to lose weight? 

• Is a sUbspecialist consultation appropriate at this time? IT so, how would 
you explain this to the patient? 

• What follow-up would you plan for Mr. Harris? 
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Epidemiology 

Arthritis affects an estimated 43 million persons in the United States.! Os
teoarthritis (OA) is the most common rheumatic disease, and the third most com
mon principal diagnosis recorded by family practitioners for office visits made 
by older patients.2,3 Hip and knee OA are a leading cause of activity limitation, 
disability, and dependence among the elderly.3,4 Population-based studies of OA 
demonstrate that the prevalence of radiographic OA is much higher than clini
cally defined or symptomatic OA, and there is a progressive increase in the preva
lence of OA with advancing age.3,5 The prevalence, pattern of joint involvement, 
and severity of OA has been observed to vary among populations by ethnicity 
and race, but some of the data are conflicting. 4,6 Europeans have higher preva
lence rates of radiographic hip OA (7-25%), compared to Hong Kong Chinese 
(1 %), and Caribbean and African black populations (1--4%).4 The National Health 
and Nutrition Examination Survey (NHANES I) study showed higher rates of 
knee OA for U.S. black women, but no racial differences in hip OA. In the John
son County Arthritis Study, African Americans and whites showed similar high 
rates of radiographic hip OA (29.9% versus 26.4%) and knee OA (37.4% ver
sus 39.1 %).7 

Pathophysiology 

Systemic factors (age, sex, race, genetics, bone density, estrogen replacement 
therapy, and nutritional factors) may predispose joints to local biomechanical fac
tors (obesity, muscle weakness, joint defonnity, injury) and the subsequent de
velopment of 0A.4,6 The degenerative changes seen in osteoarthritic cartilage are 
clearly distinct from those seen with normal aging.8 The pathologic changes in 
OA cartilage appear to be mediated by complex interactions between mechani
cal and biologic factors including excessive enzymatic degradation, decreased 
synthesis of cartilage matrix, increased levels of cytokines and other inflamma
tory molecules, and dysregulation of OA chondrocytes. The net result includes 

370 
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disorganization of the cartilage matrix and fibrillation.8,9 As the disease advances, 
disorganization gives way to fissures, erosion, ulceration, and eventually carti
lage is irreversibly destroyed. As the cartilage degenerates, joint stresses are in
creasingly transmitted to the underlying bone, initiating the bony remodeling 
process, which results in marginal osteophytes, subchondral sclerosis, and cysts. 

Clinical Presentation and Diagnosis 

Signs and Symptoms 

Osteoarthritis, classified as primary (idiopathic) or secondary, represents a "fi
nal common pathway" for a number of conditions of diverse etiologies.6 Primary 
OA is further classified as localized (e.g., hands, feet, knees, or other single sites) 
or generalized including three or more local areas. Secondary OA is classified 
as (1) posttraumatic, (2) congenital or developmental, (3) metabolic, (4) en
docrine, (5) other bone and joint diseases, (6) neuropathic, and (7) miscellaneous. 
Commonly affected joints include the interphalangeal, knee, hip, acromioclavic
ular, subtalar, first metatarsophalangeal, sacroiliac, temporomandibular, and car
pometacarpal joint of the thumb. Joints usually spared include the metacar
pophalangeal, wrist, elbow, and shoulder. Early during the symptomatic phase, 
OA pain is often described as a deep, aching discomfort. It occurs with motion, 
particularly with weight-bearing, and is relieved by rest. As the disease pro
gresses, pain can occur with minimal motion and at rest. OA pain is typically lo
calized to the joint, although pain associated with hip OA is often localized to 
the anterior inguinal region, and the medial or lateral thigh, but it may also ra
diate to the buttock, anterior thigh, or knee. OA pain of the spine may be asso
ciated with radicular symptoms including pain, paresthesias, and muscle weak
ness. Although joint stiffness can occur, it is usually of short duration «30 
minutes). 

Physical examination of an affected joint may show decreased range of mo
tion, joint deformity, bony hypertrophy, and occasionally an intraarticular ef
fusion. Crepitance and pain on passive and active movement and mild tender
ness may be found. Inflammatory changes including warmth and redness are 
usually absent. During late stages there may be demonstrable joint instability. 
Physical findings associated with hand OA include Heberden's nodes of the 
distal interphalangeal joints, representing cartilaginous and bony enlargement 
of the dorsolateral and dorsomedial aspects. Bouchard's nodes are similar find
ings at the proximal interphalangeal joints. Physical findings of knee OA can 
also include quadriceps muscle atrophy, mediolateral joint instability, limita
tion of joint motion, initially with extension, and varus angulation resulting 
from degenerative cartilage in the medial compartment of the knee. The pa
tient with OA of the hip often holds the hip adducted, flexed, and internally 
rotated, which may result in functional shortening of the leg and the charac
teristic limp (antalgic gait). 
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Radiographic Features and Laboratory Findings 

During early stages of OA plain radiographs may be normal. As the disease pro
gresses, joint space narrowing becomes evident as articular cartilage is lost. Mar
ginal osteophyte formation is seen as a result of bone proliferation. Subchondral 
bony sclerosis appears radiographically as increased bone density. Subchondral 
bone cysts develop and vary in size from several millimeters to several cen
timeters, appearing as translucent areas in periarticular bone. Bony deformity, 
joint subluxation, and loose bodies may be seen in advanced cases. Computed 
tomography, magnetic resonance imaging, and ultrasonography provide power
ful tools for the assessment of OA, although the diagnosis of OA rarely requires 
such expensive modalities. There are no specific laboratory tests for OA. Unlike 
with the inflammatory arthritides, with OA the erythrocyte sedimentation rate 
(ESR) and hemogram are normal and autoantibodies are not present. If there is 
joint effusion, the synovial fluid is noninflammatory, with fewer than 2000 white 
blood cells (WBCs), a predominance of mononuclear WBCs, and a good mucin 
clot. The diagnosis of OA is usually based on clinical and radiologic features, 
with the laboratory assessment being useful for excluding other arthritic condi
tions or secondary causes of OA. 

Management 

The goals of OA management are pain control, prevention of joint damage, max
imizing function and quality of life, and minimizing therapeutic toxicity. 10 An 
appropriate treatment plan for OA combines oral medications, exercise, and pa
tient education. Nonpharmacologic management strategies for OA include peri
ods of rest (1-2 hours) when symptoms are at their worst, avoidance of repeti
tive movements or static body positions that aggravate symptoms, heat (or cold) 
for the control of pain, weight loss if the patient is overweight, adaptive mobil
ity aids to diminish the mechanical load on joints, adaptive equipment to assist 
in activities of daily living (ADL), range of motion exercises, strengthening ex
ercises, and endurance exercises. 1 1,12 Immobilization should be avoided. The use 
of adaptive mobility aids (e.g., canes, walkers) is an important strategy, but care 
must be taken to ensure that the mobility aid is the correct device, properly used, 
appropriately sized, and in good repair. Medial knee taping to realign the patella 
in patients with patellofemoral OA, and the use of wedged insoles for patients 
with medial compartment OA and shock absorbing footwear may help reduce 
joint symptoms. IO,l3 

Pharmacologic approaches to the treatment of OA include acetaminophen, sal
icylates, nonselective nonsteroidal anti-inflammatory drugs (NSAIDs), cy
clooxygenase-2 (COX-2) specific inhibitors, topical analgesics, and intraarticu
lar steroids. 14,15 Acetaminophen is advocated for use as first-line therapy for relief 
of mild to moderate pain, but it should be used cautiously in patients with liver 
disease or chronic alcohol abuse. Salicylates and NSAIDs are commonly used 



1 8. OSTEOARTHRITIS 373 

as first-line medications for the relief of pain related to ~A. Compliance with 
salicylates can be a major problem given their short duration of action and the 
need for frequent dosing; thus NSAIDs are preferable to salicylates. There is no 
justification for choosing one nonselective NSAlD over another based on effi
cacy, but it is clear that a patient who does not respond to an NSAID from one 
class may well respond to an NSAID from another. The choice of a nonselec
tive NSAID versus a COX-2 specific inhibitor should be made after assessment 
of risk for GI toxicity (e.g., age 65 or older, history of peptic ulcer disease, pre
vious GI bleeding, use of oral corticosteroids or anticoagulants). For patients at 
increased risk for upper GI bleeding, the use of a nonselective NSAID and gas
troprotective therapy or a COX-2 specific inhibitor is indicated. NSAIDs should 
be avoided or used with extreme caution in patients at risk for renal toxicity [e.g., 
intrinsic renal disease, age 65 or over, hypertension, congestive heart failure, 
and concomitant use of diuretics or angiotensin-converting enzyme (ACE) 
inhibitors]. 10 

Topical capsaicin may improve hand or knee OA symptoms when added to 
the usual treatment; however, its use may be limited by cost and the delayed on
set of effect requiring multiple applications daily and sustained use for up to 4 
weeks. Intraarticular steroids are generally reserved for the occasional instance 
when there is a single painful joint or a large effusion in a single joint, and the 

TABLE 18.1 Pharmacologic Treatment of Osteoarthritis 

Drug 

Acetaminophen 
Aspirin, enteric coated 
Extended release aspirin 
Salicylsalicylic acid 
Choline magnesium trisalicylate 
Celecoxib (Celebrex) 
Diclofenac (Voltaren) 
Diflunisal (Dolobid) 
Etodolac (Lodine) 
Fenoprofen (Nalfon) 
Flurbiprofen (Ansaid) 
Ibuprofen (Motrin) 
Indomethacin (lndocin) 
Ketoprofen (Orudis) 
Meclofenamate sodium 
Meloxicam (Mobic) 
Nabumetone (Relafen) 
Naproxen (Naprosyn) 
Naproxen sodium (Anaprox) 
Oxaprozin (Daypro) 
Piroxicam (Feldene) 
Rofecoxib (Vioxx) 
Sulindac (Clinoril) 
Tolmetin (Tolectin) 

Dosage range/frequency 

750--1000 mg qid 
975 mg qid 
800 mg qid 
3-4 glday 2 or 3 doses 
3 glday in 1, 2, or 3 doses 
1 00--200 mg bid 
150--200 mglday in 2 or 3 doses 
500--1000 mglday in 2 doses 
300 mg bid-tid 
300--600 mg tid-qid 
200--300 mglday in 2, 3, or 4 doses 
1200-3200 mglday in 3 or 4 doses 
25-50 mg tid-qid 
50 mg qid or 75 mg tid 
200-400 mg in 3 or 4 doses 
7.5-15 mglday 
1000 mg once/day to 2000 mglday 
250--500 mg bid-tid 
275-550 mg bid 
600 mg once/day to 1800 mglday 
20 mg once/day 
25-50 mg once/day 
150--200 mg bid 
600--1800 mglday in 3 or 4 doses 

$ = 18-35; $$ = 36-55; $$$ = 56-80; $$$$ = 81-145. 

Relative cost! 
30days 

$ 
$ 
$ 
$ 
$$ 
$$$$ 
$$ 
$$ 
$$ 
$$ 
$$ 
$ 
$ 
$$ 
$$$ 
$$$ 
$$$ 
$ 
$ 
$$ 
$$ 
$$$ 
$ 
$$ 
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pain is unresponsive to other modalities. For patients who do not respond to 
NSAIDs or acetaminophen, tramadol can be considered, but seizures have been 
reported as a rare side effect. Narcotics should be avoided if at all possible, but 
they may be considered in patients unresponsive to or unable to tolerate other 
medications. Glucosamine sulfate, chondrotin sulfate, or acupuncture may be ef
fective in reducing pain symptoms from OA, and glucosamine may prevent pro
gression of knee OA.l°,16 Osteotomy, arthroscopy, arthrodesis, and total joint re
placement are the primary surgical approaches for OA. Candidates for 
arthroplasty are individuals with severe pain, impaired joint function, or those 
who have experienced declines in functional status that do not improve with non
pharmacologic and pharmacologic measures. 

The costs of OA can be substantial (Table 18.1). The direct costs for drug ther
apy (which can easily exceed $60 per month)l7 are added to lost income related 
to time spent on physician and physical therapy visits, disability-related work ab
sences, and absences related to surgery. The pain and functional disability asso
ciated with OA can contribute to social isolation and depression. Potentially mod
ifiable risk factors include obesity, mechanical stress/repetitive joint usage, and 
joint trauma.4 Weight reduction, avoidance of traumatic injury, prompt treatment 
of injury, and work-site programs designed to minimize work-related mechani
cal joint stress may be effective interventions for preventing OA. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Harold Nelson is a 76-year-old diabetic male retired welder. 

PRESENTING PROBLEM 

"My knees and hands hurt." 

PRESENT ILLNESS 

Mr. Nelson has a 20-year history of "arthritis" involving multiple joints, 
especially the hands and knees. The symptoms seem worse for the past 6 
to 8 weeks, especially since the weather turned cold and snowy. He cur
rently takes six to eight aspirin a day but is afraid to use other medication 
because of his diabetes, especially since he had an episode of incontinence 
after taking an over-the-counter cold remedy in the past. 

PAST MEDICAL HISTORY, SOCIAL HISTORY, HABITS, AND FAMILY 

HISTORY 

These are all unchanged since his previous visit 7 months ago (see Chap
ter 5). 

REVIEW OF SYSTEMS 

Mild constipation present for the past 4 to 6 weeks. 

• What additional historical data might be useful? Why? 
• What might be causing the increasing joint pain, and how would you in

quire about these possibilities? 
• What more would you like to know about his constipation? Why might 

this be significant? 
• What might Mr. Nelson be doing differently because of his joint pain? 

How would you address this issue? 
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Objective 

VITAL SIGNS 

Height 5 ft 7 in; weight, 166 lb (This is a 1O-lb weight gain in the past 7 
months); blood pressure, 152/82; pulse, 72; temperature, 37.2°C. 

EXAMINATION 

There are Heberden's nodes of the distal joints of the fingers. There is a 
knobby deformity of multiple joints of the hands, wrists, and knees. The 
involved joints are not hot, but grip strength is decreased and the knees 
lack about 10 degrees of flexion and extension. The low back is not ten
der, and no muscle spasm is present. He lacks about 20 degrees of flexion 
at the waist. 

LABORATORY 

A blood glucose test performed in the office reveals a level of 110 mgldl. 

• What-if any-additional information might be derived from the phys-
ical examination? Why? 

• What other areas of the body should be examined? Why? 
• What-if any-laboratory determinations should be ordered today? 
• What-if any-diagnostic imaging should be obtained? 

Assessment 

• What is your diagnostic assessment? How would you describe this to the 
patient? 

• What might be the significance of the weight gain over the past 7 months? 
• What might be the meaning of the joint pain to the patient? How would 

you ask about this? 
• What would be your thoughts if the patient developed warm swollen ten

der joints? What would you do differently? 

Plan 

• What would be your therapeutic recommendation today? How would you 
explain this to Mr. Nelson? 

• How would you approach the patient's concern about medication use? 
• What life-style and activity recommendations would you make today? 
• What continuing care would you advise? 
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Acne Vulgaris 

Acne is the most common dennatologic condition presenting to the family physi
cian'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 emotional and psychological, as well as physical, scarring. As ado
lescents pass through puberty, and develop their self-image, the physical ap
pearance of the skin can be critically important. Despite many effective treat
ments for this disorder, patients (and their parents) often view acne as a nonnal 
part of development and do not seek treatment. The importance of early treat
ment 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 disrupting selected aspects 
of development. Acne begins with abnonnalities in the pilosebaceous unit. There 
are four key elements involved in acne development: (1) keratinization abnor
malities, (2) increased sebum production, (3) bacterial proliferation, and (4) in
flammation. Each may playa greater or lesser role and manifests as a different 
type or presentation of acne. Initially, there is an abnonnality of keratinization 
and increased sebum. Cohesive hyperkeratosis of the cells lining the piloseba
ceous unit combines with increased sebum to block the follicular canal with 
"sticky" cells and thus a microcomedo develops. This blocked canal1eads to fur
ther buildup of sebum behind the plug. This sebum production can be increased 
by androgens and other factors as well. The plugged pilosebaceous 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 nonnal bacterial flora of the skin, especially Proprionybacterium acnes, pro
liferates 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 de
velopment of papular or pustular acne. This process can be marked and accom
panied by hypertrophy of the entire pilosebaceous unit, leading to the fonnation 
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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 comedones, papules, 
pustules, nodules, or cysts primarily on the face, back, shoulders, or chest, par
ticularly in an adolescent patient. The presence of comedones is considered a ne
cessity for the proper diagnosis 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 pa
tient'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 le
sion 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 
comedonal 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 dispel some of 
the misperceptions that many patients (and parents) have about acne. This con
dition is not due to poor hygiene, nor are blackheads a result of "dirty pores." 
Aggressive and frequent scrubbing of the skin may actually aggravate the con
dition. Mild soaps should be used regularly, and the face should be washed gen
tly 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 agents. Neverthe
less, 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 controlled when 
medicines are used regularly, but that the initial therapy 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 re
sponse 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, including the pre
dominant lesion and skin type, the distribution of lesions, individual patient pref
erences, and some trial and error. Benzoyl peroxide has both antibacterial and 
mild comedolytic activity and serves as the foundation of most acne therapy. This 
agent is available as cleansing liquids and bars and as gels or creams, with 
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strengths ranging from 2.5% to 10%. The increase in strength increases the dry
ing (and often the irritation) of the skin. It does not provide additional antibac
terial activity. This agent can be used once or twice daily as basic therapy in 
most patients, although 1% to 2% of patients may have a contact allergy to it.2 

Because all acne starts with some degree of keratinization abnormality and mi
crocomedone formation, it is prudent to start with a comedolytic agent. Currently, 
the most effective agents are the topical 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 irrita
tion are common at first. If they are severe, the frequency can be decreased to 
three times per week or less, and then slowly increased to every night. The 
strength of the preparation can also be gradually increased as needed and as tol
erated over several weeks to months. Patients should be warned about some de
gree of photosensitivity with tretinoin and should use sun blocks as needed. 
Tazarotene is in pregnancy 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 inacti
vating each other, rendering treatment ineffective. 

Antibiotics are recommended for papular or pustular (papulopustular) acne. 
They act by decreasing the proliferation of P. acnes and by inactivating the neu
trophil chemotactic factors released during the inflammatory process. Topical 
agents include erythromycin (Arr/S 2%, Erycette solution), clindamycin (Cleocin 
T), tetracycline (Topicycline), 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 benzoyl peroxide. With 
both topical and oral antibiotics, some degree of trial and error is necessary. Some 
patients respond well to clindamycin, whereas another patient may respond only 
to erythromycin. 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 hypopigmentation. Additionally, ben
zoyl peroxide is available as a combination gel with erythromycin (Benzamycin) 
or with clindamycin (BenzaClin) and can be convenient and effective, but some
what expensive. 

Oral antibiotics are indicated for patients with severe or widespread papulo
pustular 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 I g/day in divided doses. Tetracycline patients 
are warned of the photosensitivity 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 medica
tions are doxycycline (50-100 mg twice a day), minocycline (50-100 mg twice 
a day), and occasionally trimethoprim-sulfamethoxazole (Bactrim DS or Septra 
DS I tablet once daily) for the refractory cases. As the acne improves, the dose 
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of the oral medications 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 benefits in many 
young women with acne. The non-androgenic progestins, 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 adequately, 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 a 16- to 20-
week course at 0.5 to 2.0 mg/kglday. Although this medicine 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, in
cluding xerosis, cheilitis, epistaxis, myalgias, arthralgias, elevated liver enzymes, 
and others. Liver function tests, triglyceride levels, and complete blood counts 
should be frequently monitored. The highly teratogenic potential must be made 
clear to all female patients, and this medication must be used with extreme cau
tion in all women with childbearing potential. Patient selection guidelines for 
women include (negative) serum pregnancy tests before starting, maintenance of 
two highly effective 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 condition with an 
estimated incidence of 10% in the United States. It usually arises during child
hood, 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 fea
tures. It has been described as "the itch that rashes." Although AD can be found 
as an isolated illness in some individuals, it is often a manifestation of the mul
tisystemic process of atopy, which includes asthma, allergic rhinitis, and atopic 
dermatitis (see Chapter 13). 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 immune system 
and allergies in AD, there is some type of abnormality in the cell-mediated im
mune system (a T-cell defect) in these patients. They have an increased suscep
tibility to cutaneous viral (and fungal) infections, especially herpes simplex, mol
luscum contagiosum, and papillomavirus.lO,ll However, even though about 80% 
of patients with AD have an elevated immunoglobulin E (lgE) level, there is not 
enough evidence to conclude what specific role allergies play in the develop
ment of this disease.12,13 Thus even though many people are under the misper-
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ception 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 abnor
mal skin to environmental stressors. 

The eruption is eczematous and usually symmetric. It is erythematous, may 
have papules and plaques, and often has secondary changes of excoriations and 
lichenification. The persistent excoriations can lead to secondary bacterial in
fection, 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. 19.1). Patients with 
AD may also have numerous other features including generalized xerosis, cheili
tis, hand dermatitis, palmar hyperiinearity, and sensitivity to wool and lipid sol
vents (e.g., lanolin).9,lO 

Treatment of atopic dermatitis begins with attempts at moisturizing 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 substitute (e.g., Cetaphil) . Immedi
ately 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. 

FIGURE 19.1. Atopic dermatitis in the popliteal fossae. 
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Controlling the intense pruritus is important. Keeping the nails trimmed short, 
and the use of mittens at night can decrease the excoriations in children. Topi
cal steroids can control the inflammatory process. Generally the lowest possible 
potency should be used, but often high-potency creams may be needed on licheni
fied areas. In infants 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 underlying pathogenesis and the pruritus 
of AD are not primarily histamine mediated, many authors recommend the use 
of antihistamines that can be adjusted and titrated to balance the antipruritic ef
fect with any potential sedating effects.9- 11 The more traditionally sedating an
tihistamines such as diphenhydramine (Benadryl) or hydroxyzine (Atarax, Vis
tacil) can be used at night and loratadine (Claritin) or cetirizine (Zyrtec) can be 
used during the day. Doxepin hydrochloride 5% cream (Zonalon) has both HI 
and H2 blocking effects and may help to control pruritus without the problems 
of long-term topical steroid 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 cyc1osporine and has been shown 
to be safe and effective for both long- and short-term use in AD.I4 

If the AD suddenly becomes much worse, development of a secondary infec
tion or a possible contact dermatitis must be considered. If there is secondary in
fection, antibiotics directed at Staphylococcus aureus are used. Dic1oxacillin, 
erythromycin, cephalexin, and topical mupirocin (Bactroban) are good choices. 
For patients prone to recurrent impetigo, it is reasonable to have a usual supply 
of mupirocin at home for any outbreaks. If these measures fail to provide ade
quate control, it is reasonable to pursue possible specific provocative factors such 
as foods, contact allergens or irritants, dust mites, molds, or possible psycho
logical stressors.9 

This condition can produce a great deal of anxiety and frustration in both pa
tients 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 emotional stress. This supportive counseling for the patient and 
the family can be crucial. Furthermore, although affected children may appear 
"fragile," they are not, and they may desperately need some affectionate han
dling to help ease their own anxieties about their condition. I5 

Miliaria 

Miliaria (heat rash) is a common condition resulting from the blockage of ec
crine sweat glands. There is an inflammatory response to the sweat that leaks 
through the ruptured duct into the skin, and papular or vesicular lesions result. 
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It usually occurs after repeated exposure to a hot and humid environment. Mil
iaria 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 collects below the stratum 
corneum. A thin-walled vesicle then develops, 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 suscepti
ble 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 pus
tulosa. There is usually more of a mild stinging or "prickly" sensation than real 
pruritus. 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 % triamcinolone 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 pa
tients between the ages of 10 and 35. The cause is unknown, but a viral etiology 
is suspected as some patients have a prodrome of a viral-like illness with malaise, 
low-grade fever, cough, and arthralgias; there is an increased incidence in the 
fall, winter, and springP 

This disorder typically starts with a single, 2- to lO-cm, oval, papulosquamous, 
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. 19.2). The plaques of
ten have a fine, tissue-like "collarette" scale at the edges. 

The differential diagnosis includes tinea corporis, as the initial herald patch 
can be confused with ringworm. The diffuse eruption of PR may resemble sec
ondary syphilis but can often be distinguished by the sparing of the palms and 
soles in PRo It may also give the appearance of psoriasis (especially guttate pso
riasis) but has much finer plaques that are not clustered on the extensor areas. 
Finally, the eruption may be confused with tinea versicolor. Skin scrapings for 
a potassium chloride (KOH) preparation should be strongly considered in any 
patient with apparent PR, as well as serologic testing for syphilis in any sexu
ally 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 lesions will fade within about 6 weeks, but may 
last up to 10 weeks. They should be warned, however, that postinflammatory 
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FIGURE 19.2. Pityriasis rosea. (Note herald patch on arm.) 

hypo- or hyperpigmentation (especially in those with more darkly pigmented 
skin) is possible. 17 

Psoriasis 

Psoriasis is a chronic, recurrent disorder characterized by an inflammatory, scal
ing, hyperproliferative papulosquamous eruption. Lesions are well-defined 
plaques with a thick, adherent, silvery white scale. If the scale is removed, pin
point bleeding can be seen (Auspitz'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 
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Lesions most commonly occur on the extensor surfaces of the knees and el
bows 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 psoriatic arthritis, which can be severe, even crippling.2o 

Although psoriasis is usually not physically disabling and longevity is not af
fected, the patient's physical appearance can be profoundly affected and may 
cause significant psychological stress as the patient withdraws from social ac
tivities. Attention to the psychosocial implications of this chronic disease is cru
cial for every family physician. 

The classic presentation, chronic plaque psoriasis or psoriasis vulgaris, demon
strates erythematous plaques and silvery adherent scales on elbows, knees (Fig. 
19.3), scalp, or buttocks. It is usually easy to diagnose when in the classic form, 
but there are numerous morphologic variants. Discoid, guttate, erythroderrnic, 
pustular, flexural (intertriginous), light-induced, and palmar-plantar psoriasis are 
among the many clinical presentations of this condition. The plaques may be con
fused with seborrheic or atopic dermatitis, and the guttate variant may resemble 
pityriasis rosea or secondary syphilis. If the diagnosis is unclear, referral to a der
matologist 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, particularly upper respiratory 
infections, and stress. Several drugs, particularly lithium, beta-blockers, an
giotensin-converting enzyme (ACE) inhibitors, and antimalarial agents are well 
known to trigger an outbreak or exacerbate existing psoriasis in some patients. l8, l9 

FIGURE 19.3. Typical psoriatic plaque. 
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The non-steroidal antiinflammatory drugs (NSAIDs) used for psoriatic arthritis 
may worsen the skin manifestations. Systemic corticosteroids can initially clear 
the psoriasis, but a "rebound phenomenon," or worsening of the lesions, even af
ter slowly tapering the dose is common. 

Management 

Patients must understand that there is no cure for psoriasis. All treatments are 
suppressive (i.e., designed to control the manifestations, improve the cosmetic 
appearance for the patient, and, it is hoped, induce a remission). Therapy should 
start with liberal use of emollients and mild soaps. Moderate exposure to sun
light, while avoiding sunburn, can also improve the condition. After this start, 
treatment modalities 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 decision to use systemic therapy is based on 
the severity of the disease, the resistance to topical treatments, the availability of 
other agents, and a complex of social and psychological factors. 18-22 This deci
sion 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 psoriasis, 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 oint
ments are used under occlusion, but this practice can also lead to enough sys
temic 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 proliferation. It is available as a cream, oint
ment, or scalp solution and is applied as a thin layer twice a day with most im
provement noted within I 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 epidermal prolifer
ation and inflammation in psoriasis (and is also FDA approved for acne vulgaris). 
Tazarotene alone has shown only modest benefit and can often cause irritation. 
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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 ap
plied each morning. This drug must be avoided in pregnant women due to po
tential teratogenic effects.21 

Chronic plaques can often be managed by using the antimitotic agents of an
thralin 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 showered off. Care must be taken to avoid the 
face, genitalia, and flexural areas. The duration and strength of the preparation 
is gradually increased 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 
refmed 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 until 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 UV A light therapy with oral psoralens 
(PUV A) therapy. The psoralen acts as a photosensitizer, and the UV A is ad
ministered in carefully measured amounts via a specially designed unit. Pho
totherapy and photochemotherapy can be expensive and carcinogenic. Thus they 
are administered only by an experienced dermatologist. Other systemic agents 
include the retinoid acitretin (Soriatane), methotrexate, 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 residual 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 physical and psy
chosocial manifestations of this disease. The patient should be allowed to par
ticipate 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 emo
tional support the family physician provides can help prevent the emotional scars 
that psoriasis 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 research and education in this 
field. It provides newsletters and other educational material for patients and their 
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families. A written prescription with the address and Web site can be one of the 
most effective long-term "treatments" for these patients. 

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 Toxico
dendron (formerly Rhus) containing the plants poison ivy, poison oak, and poi
son sumac. These three plants cause more allergic contact dermatitis than all 
other contact materials combined. 1O The oleoresin urishiol, which serves as the 
allergen (and rarely as a primary irritant), is located within all parts of the plantP 

The clinical presentation varies with the amount of the allergen and the pa
tient'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 sensitive or completely tolerant.24 The eruption is ery
thematous 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 spread
ing 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 an
imal hair, clothing, and other objects and can then cling to the patient's skin af
ter this indirect contact. Thus the patient may not be aware of any direct expo
sure. The thick, calloused skin on the hands often prevents eruption on the palms 
while the resin is transferred to another part of the body, where an eruption does 
occur. Outbreaks typically occur within 8 to 48 hours of the exposure. Alterna
tively, the initial exposure may sensitize the patient 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 thorough skin 
cleansing with soap and water as soon after exposure as possible. Rubbing (iso
propyl) alcohol can be even more effective in dispersing the oily resin. Any cloth
ing that may have come in contact 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 suffi
cient. The blisters can be relieved by frequent use of cool compresses with wa
ter or with Burow's solution (one packet or tablet of Domeboro in 1 pint of wa
ter). Oral antihistamines (e.g., diphenhydramine 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 ta
pering dose of prednisone (starting at 0.5-1.0 mg/kg/day) can be used over 5 to 



390 DANIEL J. VAN DURME 

7 days if the outbreak started a week or more after exposure. A longer, tapering 
course should be used (10--14 days) if treating an outbreak that started within 1 
to 2 days of exposure. This regimen 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 cloth
ing (that is then carefully removed to avoid rubbing the resin on the skin) as a 
barrier. The FDA has approved the first medication 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. Desensiti
zation attempts have not been successful and are not recommended. 

Seborrheic Dermatitis 

Seborrheic dermatitis, a chronic, recurrent scaling eruption, is common (inci
dence 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, persistent eruption25 (see 
Chapter 21). 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 yellow
ish, thick and greasy, or sometimes white, dry, and flaky. Thick, more chronic 
lesions occasionally crust and then fissure and weep. Secondary bacterial infec
tion leading to impetigo is not uncommon. The differential diagnosis includes 
atopic dermatitis, candidiasis, or a dermatophytosis. When the scalp is involved, 
the plaques are often confused with psoriasis, and the two conditions may over
lap, referred to as seboriasis or sebopsoriasis. When the trunk is involved, the le
sions may appear similar to those of pityriasis rosea. 

Periodic use of shampoos containing selenium sulftde (Selsun, Selsun Blue), 
pyrithione zinc (Sebulon, Head and Shoulders), salicylic acid and sulfur combi
nations (Sebulex), or coal tar (Denorex, Neutrogena T-Gel) can be effective, not 
just on the scalp, but also on the trunk. The antifungal agent ketoconazole (Ni
zoral) is also available as a shampoo and can be highly effective. These sham
poos 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% hydrocortisone or 0.01 % fluocinolone (also available as a sham-
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poo) 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 (Larnisil) 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 severe 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 antiinflammatory 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 (4weeks).26 The same precau
tions, especially regarding pregnancy, that are described above must be observed. 

Rosacea (Acne Rosacea) 

A chronic facial dermatosis, acne rosacea typically appears in patients between 
the ages of 30 and 60. It is characterized by acneiform lesions such as papules, 
pustules, and occasionally nodules (Fig. 19.4). It is more common in those of 

FIGURE 19.4. Acne rosacea . 
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Celtic, Scandinavian, or Northern European descent-those with fair skin who 
tend to flush easily. In addition to the facial flushing, generalized erythema, and 
telangiectasias, they may have moderate to severe sebaceous gland hyperplasia. 
Ocular manifestations such as conjunctivitis, blepharitis, and episcleritis can be 
found in more than half of the patients. Severe involvement of the nose can lead 
to soft tissue hypertrophy and rhinophyma. Otherwise, most lesions are on the 
forehead, cheeks, and nose. The pathogenesis is unknown, but increasing evi
dence 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 liq
uids, and spicy foods, and these should be avoided.28 

Treatment with oral erythromycin or tetracycline 1 g/day in divided doses or 
with minocycline or doxycycline at 50 to 100 mg twice a day can help alleviate 
both the facial and ocular manifestations of the disease. Response is variable, 
with some patients showing 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 effective 
amount. Topical agents include clindamycin and erythromycin, 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 mod
erate 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 metron
idazole (Flagyl) may be used with caution in resistant cases. Topical tretinoin 
(Retin-A) and oral isotretinoin (Accutane) have shown promising results in pa
tients with severe, refractory rosacea.29--31 

Dyshidrotic Eczema (Pompholyx) 

Dyshidrotic eczema, a recurrent eczematous dermatosis of the fingers, palms, and 
soles, is more common in the young population (under age 40) and typically pres
ents with pruritic, often tiny, deep-seated vesicles. The etiology is unknown, but 
despite the name and the fact that many patients may have associated hyper
hidrosis, it is not a disorder of sweat retention. Many of these patients have a 
history of atopic dermatitis, and it is considered a type ofhandlfoot eczema. Emo
tional stress plays a role in some cases, as does ingestion of certain allergens 
(e.g., nickel and chromate).l0 

The onset is typically abrupt and lasts a few weeks, but the disorder can be
come chronic and lead to fissuring and lichenification. Secondary bacterial in
fection 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 
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in a cluster distribution (Fig. 19.5). The nails can also show involvement with 
dystrophic 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 com
presses 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 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; 

FIGURE 19.5. Dyshidrotic eczema (or pompholyx) . 
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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 syndrome, toxic epidermal necrolysis, hypersensitivity syndrome, and 
serum sickness.31,32 

Definitively assigning a diagnosis of a particular eruption to a single 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 tak
ing it for several days (sometimes weeks). Only when the eruption follows the 
administration a particular agent, resolves with removal of the agent, recurs with 
readministration, and other causes have been excluded can one say that the erup
tion is definitely due to a specific drug. Caution must be used prior to any rechal
lenge with an agent, and so readministration is often not recommended. Subse
quently, many patients mistakenly believe they have dermatologic reactions or 
allergies to certain medications when their rash may have had nothing to do with 
their medication. 

Table 19.1 lists several of the typical drug reactions to some of the more com
mon drugs in clinical practice.10,15,24,32-34 Treatment consists of stopping the of
fending (or suspected) medication. Topical low- to mid-potency steroids and oral 
antihistamines can relieve the pruritus that accompanies many eruptions. 

TABLE 19.1. Common Reactions to Common Drugs 

Anaphylaxis 
Aspirin 
Sulfonamides 
NSAIDs 
Serum (animal derived) 
Penicillins 

Fixed drug eruptions 
Antibiotics-penicillins, 

sulfonamides, 
tetracycl ines 

Phenolphthalein 
Barbiturates 
Dextromethorphan 
NSAIDs 
Allopurinol 

Lupus-like eruptions 
Hydralazine 
Methyldopa 
Hydrochlorothiazide 
Procainamide 
Isoniazid 
Quinidine 

Macu lopapu lar 
(morbi II iform) 

Barbiturates 
Isoniazid 
Phenothiazines 
Sulfonamides and 

sulfonylureas 
Lithium 
NSAIDs 
Phenytoin 
Thiazides 
Gentamicin 
Penicillin compounds 
Quinidine 

Photosensitivity 
Carbamazepine 
Methotrexate 
Coal tar compounds 
Oral contraceptives 
Furosemide 
NSAIDs 
Quinidine 
Tetracyclines 
Griseofulvin 
Phenothiazines 
Sulfonamides and 

sulfonylureas 
Thiazides 

NSAID = nonsteroidal antiinflammatory drug. 

Serum sickness 
Aspirin 
Penicillin 
Sulfonamide 

Urticaria 
Antibiotics 
Opiates 
Blood products 
Rad iocontrast agents 
NSAIDs 

Vesicular eruption 
Barbitu rates 
Clonidine 
Naproxen 
Sulfonamides 
Captopril 
Furosemide 
Penicillin 
Cephalosporins 
Nalidixic acid 
Piroxicam 
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Contact Dermatitis 

Contact dennatitis is the clinical response of the skin to an external stimulant. It 
is an extremely common condition. Chemically caused dennatitis is responsible 
for an estimated 30% of all occupational illness.35 The condition is such a prob
lem with a wide variety of mechanisms of pathogenesis and potential products 
involved that an international journal, Contact Dermatitis, is devoted specifically 
to this topic. By suspecting virtually everything and anything and taking a thor
ough 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 dennatitis, 
the two most common types are irritant contact dennatitis and allergic contact 
dennatitis. Morphologically and histologically, they can appear identical, and the 
difference to the clinician is more conceptual. 36 Irritant contact dennatitis ac
counts for the majority of cases of contact dennatitis, 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 induce an inflamma
tory response if the agent is caustic enough or if there is a marked degree of 
exposure. Often the response is the result of prolonged exposure with repeated 
minor damage to the skin, such as in those who must wash their hands fre
quently. Common offending agents include soaps, industrial solvents, and topi
cal medications (e.g., benzoyl peroxide, tretinoin, lindane, benzyl benzoate, 
anthralin).37.38 

The second most common type is allergic contact dennatitis. It is a delayed 
hypersensitivity reaction that occurs after the body is sensitized to the offending 
agent. The reaction is thus often delayed somewhat from the time of exposure. 
The response varies depending on the individual's sensitivity, the amount and 
concentration of the allergen, and the degree of penetration. Poison ivy dennati
tis is perhaps the most common fonn of allergic contact dennatitis (discussed 
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 allergic contact dennatitis in some patients.39 

Physical findings may be identical or may vary somewhat with different fonns 
of contact dennatitis. The irritant type often causes an erythematous scaling erup
tion with a typically indistinct margin (Fig. 19.6), whereas the allergic type may 
cause more erythema, edema, vesicular fonnation, and weeping. The offending 
agent is often 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 com
presses can provide relief from the pruritus, particularly if there is any weeping. 
Oral antihistamines may be needed along with topical steroids. Ointment com
pounds are recommended, as they are less irritating and sensitizing than most 
creams or lotions. The patient should avoid any topical preparations with ben
zocaine or other -caines, as they may aggravate the condition. In severe cases a 
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FIGURE 19.6. Contact dermatitis, irritant type. 

tapering course of oral steroids over 1 to 2 weeks is necessary. Subacute and 
chronic cases may also be colonized with Staphylococcus aureus, and art oral an
tibiotic (e.g., dic1oxacillin, erythromycin, or cephalexin) may speed resolution. 

A voidance of the irritant or allergen is sometimes difficult for patients. 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 con
tact 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 population, is 
characterized by transient wheals or hives.4o It is typically a type I immunologic 
reaction (mediated by IgE) but may be from physical or environmental exposure 
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(pressure- or cold-induced). Urticaria can be acute (lasting less than 6 weeks) or 
chronic. Perhaps the most frustrating issue for the patient and physician faced 
with urticaria is that the underlying cause is often difficult to ascertain. In only 
about 20% of cases of chronic urticaria can the specific etiology be deter
mined.41,42 

A generalized eruption of pruritic wheals with erythema and localized edema 
and lesions lasting less than 24 hours establishes the 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 lead
ing to cardiac problems and even death. 

One should search carefully to find the underlying etiology by doing a thor
ough 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), endocrine disorders (hyper- or hypothyroidism), neoplas
tic 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 psychological stress. 1O,15,40,41,43 The amount of 
laboratory work and other testing recommended can be highly variable and de
pends in part on the clinical utility of fmding the underlying trigger(s). In gen
eral, an extensive workup is not advised during the first 6 weeks. Once the con
dition 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 precipitant and 
the use of medications as needed for comfort. The HI-blockers such as cetirizine 
(Zyrtec), loratadine (Claritin), diphenhydramine, or hydroxyzine can be used 
alone or in combination with an Hz-blocker such as cimetidine (Tagamet). Dox
epin, a tricyclic antidepressant, 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 maintenance emotional sup
port, as the condition can make normal activities difficult. Patients must be re
assured, and medications may be needed on a long-term daily basis. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Ruth Nelson McCarthy is a 51-year-old married female restaurant operator. 

PRESENTING PROBLEM 

"Rash on hands." 

PRESENT ILLNESS 

For 8 to 10 months, the patient has noticed a rash on her hands. It occurs 
especially between the fingers and, when present, is red, irritated, and scal
ing. The itching of the rash prompts scratching, especially during her sleep 
at night. 

PAST MEDICAL HISTORY 

She has been taking estrogen replacement therapy since her previous visit 
8 months ago (see Chapter 2). 

FAMILY HISTORY, SOCIAL HISTORY, AND HABITS 

All are unchanged since her previous visit. 

• What additional information would you like regarding the history of pres
ent illness? Explain. 

• What more would you like to know about her work? 
• What might the patient be doing to treat her rash? Why might this be im

portant? 
• What are possible reasons for the patient's visit today? How would you 

address this issue? 
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Objective 

VITAL SIGNS 

Blood pressure, 136/88; pulse, 72; respirations, 18; temperature, 37°C. 

EXAMINATION 

There is dermatitis of both hands, worse on the right. The rash especially 
involves the fingers and the interdigital folds. The skin is cracked and bleed
ing in places, and there is evidence of excoriation. 

• What additional data about the examination of the hands might be use-
ful? 

• Are there additional areas of the body that you might examine? Why? 
• What-if any-laboratory tests might be useful? Why? 
• What physical findings might suggest that the problem is other than a 

localized dermatitis? Explain. 

Assessment 

• What is the probable diagnosis and its cause? How will you explain this 
to the patient? 

• How might this relate to activities in her life? 
• What are some implications of the diagnosis for Mrs. McCarthy and her 

family? 
• If a similar rash were also present on other areas of the body, what di

agnostic possibilities would you consider? 

Plan 

• What specific therapy would you recommend? How would you explain 
this to Mrs. McCarthy? 

• How might this problem be prevented in the future? What changes in her 
work would you advise? 

• If the rash became infected, with purulent drainage and crusting, what 
might you do differently? 

• What continuing care would you recommend? 
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Diabetes mellitus (DM) affects 12 million to 15 million individuals in the 
United States, incurring an immense cost in terms of morbidity and premature 
death. The most prevalent form, type 2 DM, previously 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 
laboratory markers of long-term glycemic control. Additionally, published na
tional and international standards of care have been disseminated directly to 
patients and physicians, heightening the importance of adequate care and 
glycemic control to minimize devastating long-term complications. 1•2 Table 
20.1 describes diagnostic criteria for diabetes mellitus, impaired glucose toler
ance, and gestational 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. Declining islet cell secretory 
function is more gradual, however, and can evolve over a lO-year period. 
Understanding the autoimmune nature of islet destruction has led to experi
mental protocols attempting to interrupt this process. Occasionally, there is 
diagnostic confusion owing to a lack of a family history, the absence of 
significant ketosis, and the absence of significant obesity and other diag
nostic hallmarks. The measurement of C-peptide levels, islet cell antibodies, 
and glutamic acid decarboxylase (GAD) antibodies provides useful diagnos
tic clarification.3 C-peptide is the fragment produced when proinsulin, pro
duced by the islets of Langerhans, is cleaved to produce insulin. For every 
molecule of insulin produced, a molecule of C-peptide has to exist; therefore, 
C-peptide is a marker of endogenous 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 
endogenous and exogenous insulin. Careful clinical follow-up can clarify 
evolving absolute insulin deficiency even in the absence of these laboratory 
markers. 
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TABLE 20.1. Diagnostic Criteria for Diabetes Mellitus, Impaired Glucose 
Tolerance, and Gestational Diabetes 

Nonpregnant adults 
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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 2:126 mgldL. 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 2:200 mgldL. Casual is defined as any 
time of day without regard to time interval since the last meal. 

2-hour postprandial plasma glucose 2:200 mgldL 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 decompensa
tion, 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 2:140 
mgldL and :5199 mgldL during an oral glucose tolerance test. The test should be per
formed 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 mgldL 
1 Hour: 190 mgldL 
2 Hour: 165 mgldL 
3 Hour: 145 mgldL 

Source: Clinical practice recommendations: 2001.1 

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, pa
tients can have markers of islet destruction in the form of islet cell antibodies for 
up to 10 years prior to the development 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 immunosuppressive 
agents have been tried with some encouraging results, but toxicity remains a con
cern. Insulin has been given to experimental animals that have autoimmune islet 
destruction without overt DM in an attempt to suppress the autoimmune process. 
A pilot study of 12 patients demonstrated exciting promise for clinical applica
bility of this approach in humans.5 However a nationwide clinical trial of pro
phylactic insulin in individuals at high risk to develop type 1 DM disappoint
ingly showed no effect on the rate of progression 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 
immunosuppression therapy, have normal ambient glucose levels. However, on 
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intravenous glucose tolerance testing, they have impaired glucose tolerance. The 
key to islet cell transplantation is developing safe immunosuppressives or mod
ifying 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 importance of caloric intake and 
energy expenditure has been clearly established.7 Although type 2 DM is a syn
drome 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 relatives 
of individuals with type 2 DM is defective skeletal muscle glucose uptake with 
later increased insulin resistance at the level of the liver and resultant uncon
trolled hepatic glucose output. The ensuing hyperglycemia can have a toxic ef
fect called glucotoxicity on the islets, resulting in secondary secretory defects 
with declining insulin secretion and self-perpetuating hyperglycemia. Hyper
glycemia may also dowmegulate glucose transporters. To become hyperglycemic, 
insulin secretion must be insufficient to overcome the insulin resistance; 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 re
sistance 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 pul
satility of insulin secretion.9- I2 Additionally, both men and women tend to have 
abdominal obesity, which is associated with hyperinsulinemia and insulin resist
ance.13 Type 2 DM is a syndrome not only of disordered glucose metabolism but 
also of lipid metabolism; many patients have a concurrent dyslipidemia mani
festing elevations in serum triglycerides, 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 hyperinsu
linemia and insulin resistance with essential hypertension have been docu
mentedI4 along with the marked tendency for patients with essential hyperten
sion to develop DM and the converse-patients with type 2 DM developing 
essential hypertension. A central unifying hypothesis focuses on hyperinsuline
mia and insulin resistance being primary metabolic aberrations that result not 
only in hyperglycemia but also hypertension and dyslipidemia. Thus our current 
understanding of type 2 DM and the cardiodysmetabolic syndrome, formerly 
known as syndrome XI5 (hyperinsulinemia, dyslipidemia, hypertension, and hy
perglycemia) 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 glycemic control 
has been debated for decades. Many studies suggested an association between 
poor long-term glycemic control and retinopathy, neuropathy, and nephropathy. 
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Unfortunately, many of these studies were not randomized, and the role of ge
netic factors was unclear. However, positive trends with glycemic control had 
been described. Small human studies and several animal studies link sustained 
metabolic control to the prevention of complications. One study showed, how
ever, that early poor control despite later good control results in diabetic com
plications. 16 The Diabetes Control and Complications Trial (DCCT) in individ
uals with type I DM proved the profound impact of intensive therapy on reducing 
the risk of microvascular complications. 17 Decades of questions about the glu
cose hypothesis are therefore finally answered, with the obvious recommenda
tion that most individuals with type 1 DM be treated with intensive therapy. A 
potential negative aspect of attempts to achieve optimum glycemic control by in
tensive insulin therapy is the potential for severe hypoglycemia. An educated and 
motivated patient working with a multidisciplinary health care team can signif
icantly reduce the risk of this. Glycemic goals may need to be modified in the 
individual with poor hypoglycemia awareness. The United Kingdom Prospective 
Diabetes Study (UKPDS), a 20-year prospective study in type 2 DM, demon
strated that both intensive glycemic control and intensive blood pressure control 
reduced the risk of microvascular and macrovascular complications of DM.I8--20 
Excellent metabolic control, as defined by normal hemoglobin Ale (HbAle) 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 glyco
suria, urine glucose monitoring is now outmoded. Home blood glucose moni
toring (HBGM) provides positive feedback of daily glycemic control to patients 
and physicians. Patients engaged in intensive insulin therapy can monitor them
selves four to ten times per day and make adjustments in their regimen to opti
mize blood glucose control. The precision and accuracy of the home units has 
improved considerably, as has the simplicity and duration of the test. Some sys
tems enable users to obtain the blood sample from the forearm. Each system has 
its inherent weaknesses and limitations in such areas as blood volume, timing, 
hematocrit, temperature, and humidity. It is important that patients adhere strictly 
to the manufacturers' guidelines because attention to proper calibrations, strip 
handling, and ongoing maintenance are critical. Minimally invasive HBGM is 
the wave of the future, with the Glucowatch Biographer being the first to reach 
market. The HbAle, the marker of long-term glycemic control, measures the de
gree of glycosylation of the Ale subfraction of hemoglobin and reflects the av
erage blood glucose over the preceding 60 to 90 days. It also allows for identi
fication of possible falsification of or errors in HBGM results. It is a useful 
motivating tool for patients; it often becomes a perceived challenge to reduce the 
result within the constraints of hypoglycemia. The National Glycosylated He-
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moglobin Standardization Program is responsible for standardizing and correlat
ing various assays to the DCCT methodology.21 

Hemoglobinopathies can skew HbAle results, and can be detected via inspec
tion of the chromatograms in the laboratory. The American Diabetes Associa
tion recommends that the HbAle be performed at least two to four times per year 
in all patients. Given that the DCCT demonstrated a linear relation between the 
HbAle (all the way into the normal, non-diabetic range) and microvascular com
plication risk, the ideal is therefore normalization of the HbAalc within the con
straints of hypoglycemia. In addition to markers of glycemic control, it is criti
cal to monitor other clinical parameters. Annual lipid profiles are an integral part 
of overall DM care in view of the high prevalence 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 dyslipi
demia, or have renal insufficiency. Markers of nephropathy are also important 
to measure. The earliest marker, microalbuminuria, is not only a forerunner of 
overt clinical nephropathy but also a marker for greatly increased cardiovascu
lar risk in both type 1 and type 2 patients.22,23 Microalbuminuria can be conve
niently measured in spot urine specimens 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 meta
bolic control and ultimately has an impact on long-term complications. The in
teractions of patients with registered nurses and dietitians (preferably certified 
diabetes educators) are critical. The presence of family members and significant 
others during the educational sessions is vital to a successful outcome. Educa
tion must encompass a comprehensive understanding of the pathophysiology of 
DM and its complications and the importance of attaining and sustaining meta
bolic control. Accurate HBGM is critical; after initial instruction, periodic re
assessment 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 computer program. However, the traditional written glucose 
log actually provides more information when an educated, motivated patient 
records glucose results, times of day, medication administered, and notes re
garding activity and other variables. Education must also focus on dietary prin
ciples. 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 protein. 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 
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Men 
106 pounds for 5 feet 
6 pounds for every additional inch 
Example: Man 5'8" = 154 pounds IBW 
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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 X 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 hyperinsulinemic, diet pre
scriptions 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 individuals. For the type 2 DM patient, caloric restriction 
is of major importance. In contrast, diet for the type 1 DM patient should involve 
careful consistency of carbohydrate intake. Achieving this degree of dietary ed
ucation generally requires several sessions with a dietitian/nutrition specialist. 
Dietary principles are an ongoing exercise, and eradication of myths and mis
conceptions 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 con
cept and the fact that most carbohydrates are ultimately digested into glucose. In 
addition to maintaining carbohydrate consistency, patients must learn carbohy
drate augmentation for physical activity in the absence of insulin reduction. Pa
tients also need instruction on carbohydrate strategies for dealing with intercur
rent illness when the usual complex carbohydrate 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 
constraints and reimbursement problems. 

Insulin-treated patients must be aware of the many facets of insulin therapy. 
Accurate drawing-up and mixing of insulin is an assumption that is often not 
founded in reality. Site selection, consistency, 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 ab
domen optimizes postmeal control (assuming the use of lispro, insulin aspart, or 
regular insulin). In contrast, the buttocks, as the slowest absorption site, is not a 
good choice for premeal injections. However, the lower buttocks is an ideal site 
for bedtime injections of intermediate-acting insulin [neutral protamine Hage
dorn (NPH)llente] to minimize nocturnal hypoglycemia. Haphazard site selec
tion and rotation can lead to erratic glycemic control. Because of the variability 
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 injections in the lower buttocks). Broad rota-
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tion within the sites is important to eliminate locallipohypertrophy.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 postinjection, signifi
cantly improve postprandial glycemic control. This facilitates insulin injection 
timing as it is injected 0 to 10 minutes premeal. In contrast, regular insulin re
quires 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 hy
perglycemia, altered physical activity, illness management, travel, and alcohol 
consumption. 

Patients need education on the pathophysiology, prevention, and treatment of 
microvascular complications. Education on macrovascular risk factors and their 
modification for prevention of cardiovascular, cerebrovascular, and peripheral 
vascular disease is also critical. Patients can have a considerable impact on de
creasing 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 

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 com
plications of DM are diabetes specific-the triad of retinopathy, neuropathy, and 
nephropathy. Macrovascular disease--atherosclerosis-a common complication 
in patients with DM, is not specific to DM but is greatly accelerated by its pres
ence. A major misconception among patients and even physicians is that the com
plications 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 macro
vascular disease and also suffer significant morbidity from microvascular com
plications. 

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 character
ized by a collection of intraretinal fluid in the macula, with or without lipid ex
udates (hard exudates). In nonproliferative retinopathy, ophthalmoscopic find
ings may include microaneursyms, intraretinal hemorrhages, and macular edema. 
In more advanced nonproliferative retinopathy, cotton wool spots reflecting reti
nal ischemia can be noted. In proliferative retinopathy, worsening retinal ischemia 
results in neovascularization, preretinal or vitreous hemorrhage and fibrous tis
sue proliferation. Macular edema can also occur in proliferative retinopathy. Early 
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diagnosis and treatment with laser therapy has been shown to be vision sparing 
in patients with macular edema and/or proliferative retinopathy. Several studies 
clearly document the importance of annual examinations by an ophthalmologist 
for all patients. 30 Good visual acuity does not exclude significant retinal pathol
ogy; 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 20.2. 

Nephropathy/Hypertension 

Diabetic nephropathy may first manifest as micro albuminuria, detected on a spot 
urine determination or by the timed overnight albumin excretion rate. The pres
ence of microalbuminuria should alert the patient and physician to the need for 
stringent glycemic control; such control has been shown to decrease the pro
gression from micro albuminuria to clinical proteinuria and attendant evolution 
of hypertension. Hypertension increases the rate of deterioration of renal func
tion in patients with DM, and aggressive treatment is mandatory. The Captopril 
Diabetic Nephropathy Study demonstrated that treatment with the angiotensin
converting enzyme inhibitor (ACEI) captopril was associated with a 50% re
duction in the risk of the combined end points of death, dialysis, and transplan
tation in macroproteinuric (>500 mg124 hr) type I DM patients. Overall, the risk 
of doubling the serum creatinine was reduced by 48% in captopril-treated pa
tients. The beneficial effects were seen in both normotensive and hypertensive 

TABLE 20.2. Classification of Diabetic Neuropathy 

Type 

Sensory peripheral polyneuropathy 

Autonomic 

Mononeuropathy 

Amyotrophy 

Radiculopathy 

Signs and symptoms 

Pain and dysesthesia 
Glove and stocking sensory loss 
Loss of reflexes 
Muscle weakness/wasti ng 

Orthostatic hypotension 
Gastroparesis, diarrhea, atonic bladder, 

impotence, anhidrosis, gustatory sweating, 
cardiac denervation on ECG 

Cranial nerve palsy 
Carpal tunnel syndrome 
Ulnar nerve palsy 

Acute anterior thigh pain 
Weakness of hip flexion 
Muscle wasting 

Pain and sensory loss in a dermatomal distribution 
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patients such that captopril at a dose of 25 mg po tid is approved for use in nor
motensive proteinuric (>500 mg/24 hr) type 1 OM patients.31 In light of this and 
other studies in both type 1 and type 2 OM patients, the use of ACEI for pre
vention of progression of micro albuminuria and macroalbuminuria is recom
mended, unless there is a contraindication. For antihypertensive therapy ACEI is 
the antihypertensive of choice, unless contraindicated, given the data not only in 
nephropathy but also in retinopathy. The recent Heart Outcomes Prevention Eval
uation (HOPE) study demonstrated a reduced risk of microvascular and 
macrovascular events in individuals with OM treated with the ACEI ramipri1.32,33 

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, angiotensin receptor blockers and calcium 
channel blockers are good alternatives in light of data that show decreasing pro
teinuria with many of these agents over and above that achievable with conven
tional antihypertensive therapy. Additi9nally, beta-blockers have a favorable 
metabolic and side-effect profile. A voidance of excessive dietary protein intake 
is also important, as excessive dietary protein may be involved in renal hyper
trophy and glomerular hyperfiltration. Strict glycemic control even over a 3-week 
period can decrease renal size (as seen on ultrasonography) and decrease the hy
perfiltration associated with amino acid infusions to levels comparable to those 
of normal, non-OM 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 in
hibitors of glycosylation and cross-linking are under clinical development. 

Patients with OM in general are salt-sensitive, having diminished ability to ex
crete a sodium load with an attendant rise in blood pressure; therefore, avoid
ance of excessive dietary sodium intake is important. Hyperinsulinemia and in
sulin resistance are also important in the genesis of hypertension, with 
insulin-resistant patients having higher circu-lating insulin levels to maintain nor
mal glucose levels. Associated with this insulin resistance and hyperinsulinemia 
is the occurrence of elevated blood pressures even in nondiabetic individuals. In
sulin is antinatriuretic and stimulates the sympathetic nervous system; both mech
anisms may be important in the genesis of hypertension. Hypertension exacer
bates retinopathy, nephropathy, and macrovascular disease and must be diagnosed 
early and managed aggressively. When lifestyle modifications fail to control 
blood pressure, the pharmacologic agent chosen should be not only efficacious 
but kind to the metabolic milieu. Diuretics are very useful in edematous 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 pa
tients outweigh the theoretical problems of masking of hypoglycemia, delay in 
recovery of hypoglycemia, and the worsening of insulin resistance. ACEls in
hibitors 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, however, they are generally not used 
as monotherapy given the data suggesting increased risk of congestive heart fail-
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ure.35 Monotherapy 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 (see Chapter 8). 

Macrovascular Disease 

Macrovascular disease is the major cause of premature death and considerable 
morbidity in individuals with DM, especially those with type 2 DM. Conven
tional risk factors for macrovascular disease warrant special attention in DM; 
they include smoking, lack of physical activity, dietary fat intake, obesity, hy
pertension, and hyperlipidemia. Correction and control of hyperlipidemia through 
improved metabolic control and the use of diet or pharmacotherapy are manda
tory for the DM patient. The National Cholesterol Education Program guide
lines36 are of special importance to the diabetic, as are the American Diabetes 
Association guidelines l for the treatment of hypertriglyceridemia, with pharma
cotherapy now being indicated for patients with persistent elevation in triglyc
erides above 200 mg/dL. LDL cholesterol lowering has been demonstrated to 
confer greater coronary event risk reduction and mortality reduction in diabetic 
patients than in nondiabetic patients. DM is one of the few diseases in which 
women have greater morbidity and mortality than men, especially in terms of 
macro vascular disease, with black women bearing the greatest load. 

Foot Problems 

Foot problems in the diabetic are a major cause of hospitalization and amputa
tions. They generally constitute a combination of sepsis, ischemia, and neuropa
thy. The presence of significant neuropathy facilitates 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 symptoms. 
Therefore, PVD may be difficult to diagnose on the usual clinical grounds alone. 
Not only may neuropathy mask clinical symptoms, 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 cutaneous hyperemia related to autosympathectomy. Noninvasive vascu
lar testing along with clinical evaluation is helpful for the diagnosis and man
agement of PVD. Calcific medial arterial disease is common and can cause er
roneously high blood pressure recordings in the extremities, confusing the 
assessment of the severity of PVD. Severe ischemia with symptoms and non
healing wounds generally requires surgical intervention. Milder symptoms and 
disease may respond 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 healing and prevention of 
repetitive trauma.29,37 Early PVD can readily be detected by ankle-brachial in-
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dices 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, con
ferring a 3.8-fold increased risk of cardiovascular death. 

Achieving Glycemic Control 

A recent consensus conference of the American College of Endocrinology issued 
revised goals for glycemic control focusing on an HbAle <6.5% and a fasting 
blood glucose <110 mg/dL. These new goals are in line with the International 
Diabetes Federation standards, which in tum are in accord with the clinical tri
als data. 

Type 1 OM 

Optimal management of type I DM requires an educated, motivated patient and 
a physiologic insulin regimen. The major challenge is physiologic insulin re
placement matched to dietary carbohydrate with appropriate compensation for 
variables such as exercise. Physiologic insulin replacement involves intensive in
sulin therapy with multiple injections (three or more per day) or the use of con
tinuous subcutaneous insulin infusion (CSII) pumps. Several regimens have been 
utilized to achieve glycemic control (Table 20.3). The conventional split-mix reg
imen combining lispro/regular and an intermediate-acting insulin in the morning 
before breakfast and in the evening before supper is antiquated. Its major limi
tation is nocturnal hypoglycemia from the pre-supper intermediate-acting insulin 
when stringent control 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 re
ducing the risk of complications. 

Taking the split-mix regimen and then dividing the evening insulin dose-de
livering lispro/regular insulin before supper and the intermediate-acting insulin 

TABLE 20.3. Commonly Used Physiologic Insulin Programs 

Bed 
Insulin program Breakfast Lunch Dinner (10 p.M.-1 A.M.) 

Basal-bolus humalog/regular H/R+ U H/R H/R + U 
and bid ultralente 

Basal-bolus humalog and H/R H/R 
insulin glargine 

Tid: Humalog and NPH/lente H/R + N/L 
Qid: Humalog/regular, ultralente H/R + U H/R 

and NPH/lente 
Qid: regular and NPH/lente R R 

aDo not mix insulin glargine with any other insulin in a syringe. 
bGive injection in lower buttocks. 

H/R 

H/R 
H/R 

R 

H = humalog; G = glargine; L = lente; N = NPH; R = regular; U = ultralente. 

0 

Ga 

N/Lb 
N/Lb 

N/Lb 
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at bedtime---can afford a significant reduction in the risk of nighttime hypo
glycemia.38 Most patients require 0.5 to 0.8 units/kg body weight to achieve ac
ceptable glycemic control. There are numerous options for dosing insulin in an 
intensive therapy 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 
carbohydrate distribution. See Table 20.3 for other options. 

Additionally, patients need algorithms to adjust their insulin for hyperglycemia, 
varying physical activity, and intercurrent illnesses. These individualized algo
rithms are based on the unit/kg insulin dose. Many episodes of severe hypo
glycemia occur in the context of unplanned physical activity and dietary errors; 
likewise, many episodes of ketoacidosis occur during episodes of minor inter
current 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 carbohy
drate prior to every 20-30 minutes of activity). During illness it is important that 
patients appreciate the fact that illness is a situation of insulin resistance and that 
all of the routine insulin 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 regimen is indi
vidualized and that therapeutic options for insulin administration are discussed 
with each patient. In this way, patients' lifestyles can be accommodated and ap
propriate insulin regimens tailored.28 For example, using a basal-bolus regimen 
with ultralente or insulin glargine, it is possible to delay the lunchtime injection 
pending the patient's time constraints; furthermore, the insulin dose can be ad
justed 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 dysfunc
tion.39 In some individuals, a lunchtime injection is not feasible. A schoolchild 
or a person engaged in construction work might find it difficult to accommodate 
a pre1unch insulin injection and might be better off with a morning intermedi
ate-acting insulin to cover the lunchtime carbohydrate intake, with lispro/regu
lar insulin being taken to cover the breakfast carbohydrate intake as a combined 
prebreakfast dose. 

Severe hypoglycemia in the well-educated, adherent, motivated patient on a 
physiologic insulin regimen is uncommon. Most severe hypoglycemic episodes 
are explained on the basis of diet or exercise 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 2004 for management strate
gies. 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 
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TABLE 20.4. Hypoglycemia Management Strategies 

Causes 

Insulin/OHA overdose 
Carbohydrate omission 

Missedllate meal 
Missed/late snack 

Uncompensated 
activity/exercise 

Signs and symptoms 

Sympathomimetic 
Coldness 
Clamminess 
Shaking 
Diaphoresis 
Headaches 

Neuroglycopenic 
Confusion 
Disorientation 
Loss of consciousness 

Treatment 

Conscious-15 g 
Simple carbohydrate 

Juice 4 oz 
Regular soda 6 oz 
3 B-D glucose tablets 
7 Lifesavers 

Unconscious 
Glucagon sca 
D50 50 cc IV 

"We do not recommend the use of gel products (e.g., Monojel) for treatment of unconscious 
hypoglycemia, as aspiration is a potential hazard. 
OHA = oral hypoglycemic agent. 

for illness and physical activity, failure to attain the desired degree of glycemic 
control is largely related to psychosocial variables or, occasionally, altered and 
unpredictable insulin kinetics. 

Type 2 OM 

In most instances, type 2 OM is a syndrome of insulin resistance coupled with 
variable secretory defects, both of which can be compounded by glucotoxicity. 
As insulin resistance is related to genetic factors, obesity, and sedentary lifestyle, 
the mainstay of treatment for the type 2 OM patient is correction of insulin re
sistance through diet and exercise and reversal of glucotoxicity acutely through 
reestablishment 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. Addition
ally, many patients perceive pharmacotherapy to be equivalent to a diet and ex
ercise regimen alone, assuming the desired degree of glycemic control is 
achieved. Chronic nonadherence to a diet regimen with resultant failure of weight 
loss or progressive obesity frequently leads to mislabeling the patient as a "brit
tle diabetic." It is important to avoid premature and unnecessary insulin therapy 
in these individuals and to stress to them the importance of diet and exercise as 
the most physiologic approach to controlling their metabolic disorder. 

Pharmacotherapy for Type 2 OM 

Pharmacotherapy for type 2 OM can be directed at (1) decreasing insulin resist
ance and increasing insulin sensitization (metformin hydrochloride and the tbia
zolidinediones), (2) interference with the digestion and absorption of dietary 
carbohydrate (a-glucosidase inhibitors), (3) augmentation of insulin secretion 
and action (sulfonylureas, repaglinide, and nateglinide), and (4) insulin therapy 
(Table 20.5). 
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DECREASING INSULIN RESISTANCE/INCREASING INSULIN SENSITIVITY 

Metfonnin hydrochloride and the thiazolidinediones work via different mecha
nisms. Metfonnin mainly inhibits the uncontrolled hepatic glucose production, 
while the thiazolidinediones mainly enhance skeletal muscle glucose uptake
the earliest defect in evolving type 2 DM. 

Metfonnin (Glucophage), a true insulin sensitizer, decreases hepatic glucose pro
duction and enhances peripheral glucose utilization. It is an antihyperglycemic agent 
and does not stimulate insulin secretion; hence, when used as monotherapy it can
not induce hypoglycemia. Ideal candidates for treatment are overweight or obese 
type 2 DM patients. The potentially fatal side effect of lactic acidosis generally oc
curs only when metformin is used in contraindicated patients: those with renal in
sufficiency, liver disease, alcohol excess, or underlying hypoxic states (congestive 
heart failure, chronic obstructive pulmonary disease, significant asthma, acute my
ocardial infarction). Metformin should be discontinued the morning of (1) elective 
surgery that may require general anesthesia and (2) elective procedures using con
trast materials (e.g., intravenous pyelogram, cardiac 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 control. In the UKPDS, 
despite similar levels of glycemic control, the subset of obese type 2 DM patients 
treated with metformin had a statistically significantly lower cardiovascular event 
and death rate than the other groups.41 Thus, metformin must be modulating other 
aspects of the cardiodysmetabolic syndrome. 

Thiazolidinediones [pioglitazone (ACTOS) and rosiglitazone (Avandia)] are 
antihyperglycemic insulin-sensitizing agents that bind to the peroxisome prolif
erator-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 cardiodysmetabolic syndrome. These agents may also assist 
in preservation of f3-cell function via reduction in lipid deposition within the islets 
of Langerhans-a concept called lipotoxicity, a finding documented in animals. 
These agents can be safely used in patients with renal insufficiency without the 
need for dosage adjustment. A contraindication to their use is liver disease or el
evations in hepatic transaminases. Edema is the commonest clinical adverse ef
fect. Although 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. 

a-GLUCOSIDASE INHIBITION 

a-Glucosidase inhibition by acarbose (Precose ) and miglitol (Glyset) has a pri
mary mode of action of decreasing postprandial blood glucoses via direct inter-
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ference with the digestion and absorption of dietary carbohydrate. These agents 
are most commonly used as adjunctive therapy rather than monotherapy. Both 
of these agents need to be dosed with the first bite of the meal. Increased intes
tinal 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 hypoglycemia, the chlorpropamide flush 
(an Antabuse-like reaction), protein binding interference with certain medica
tions, and syndrome of inappropriate diuretic hormone (SIADH) secretion. The 
second- and third-generation sulfonylureas are preferred owing to their increased 
milligram potency, shorter duration of action, and better side-effect profile. 

Prior concerns about possible cardiotoxicity of sulfonylureas related to the Uni
versity Group Diabetes Program (UGDP) Study have generally disappeared, 
given the emergence of data to support the safety of these agents from the car
diovascular prospective in the UKPDS. Glimepiride, a third-generation sulfony
lurea, has theoretical benefits in terms of reduced risk of hypoglycemia, poten
tially lower risk of adverse cardiovascular effects, and perhaps reduced potential 
for secondary failure. 

The insulin secretagogue in the meglitinide class, repaglinide (Prandin), is 
dosed prior to meals, producing an abrupt spurt of insulin secretion, designed 
to assist in the control of postprandial glucose levels. There is a potential, 
although unproven, for a reduction in weight gain so frequently seen with 
sulfonylureas. Theoretical potential to reduce secondary failure rates is also a 
purported benefit. 

Nateglinide (Starlix), a phenylalanine derivative, is an insulin secretagogue, 
the effects of which are glucose-dependent. N ateglinide dosed prior to meals pro
duces an abrupt spurt of insulin. However, in contrast to repaglinide, nateglinide 
restores early insulin secretion that is lost as J3-cell function is declining prior to 
the development of type 2 DM. Early insulin secretion is important, shutting off 
hepatic 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 fasting glucoses; however, as post
prandial glucoses are significantly improved, the HbA le may be maintained or 
lowered. This is due to the fact that postprandial glucose contributes more to the 
HbAle than fasting or preprandial glucoses do. 

INSULIN THERAPY 

To achieve the American Diabetes Association (ADA) goal HbAlc, the vast ma
jority of type 2 DM patients will require combination therapy. The concept of 
initiating pharmacotherapy with an insulin-sensitizing agent appears physiolog
ically logical and, it is hoped, will assist in delaying or preventing sulfonylurea 
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failure, frequently seen after 5 to 6 years of sulfonylurea monotherapy. Addi
tionally, 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 clin
ical 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 develop cardiovascular disease who were 
treated with ramipril 10 mg 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 modification 
study demonstrated a 58% risk reduction in developing type 2 DM in patients 
with impaired glucose tolerance who were randomized 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 ill
nesses. Clearly, short-term insulin therapy can reestablish glycemic control 
acutely in many individuals. However, reevaluation of endogenous insulin pro
duction 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 initiation of insulin 
therapy in a type 2 DM patient remains controversial 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 worsen
ing glycemic control owing to worsening insulin resistance, thereby increasing 
requirements for exogenous insulin. Thus frequently insulin therapy in an obese 
C-peptide-positive patient fails to achieve its primary goal of sustained improved 
glycemic control. Additionally, perpetuation of the obese state, or indeed wors
ening thereof, in conjunction 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 there
fore 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 simi
lar to those used in the type I setting. Trends have focused on the use of bed
time insulin therapy in these individuals on the grounds that it can maximally af
fect the dawn hepatic glucose output/disposal and peak insulin resistance, thereby 
achieving the best possible fasting blood glucose and minimizing glucotoxicity. 
Minimizing glucotoxicity facilitates daytime islet secretory function and mini
mizes the need for daytime insulin therapy.44 Combination therapy 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 reduction in insulin requirements. It is the exceptional pa-
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tient who is able to discontinue insulin therapy. One such regimen has been the 
use of a bedtime dose of intermediate-acting insulin at a dose of 0.2 unitslkg of 
body weight coupled with daytime oral agents. An alternative to the bedtime in
termediate-acting insulin is the use of insulin glargine starting at a dose of 10 
units and titrating accordingly. Although hypoglycemia is relatively uncommon 
in type 2 DM patients owing to their fundamental insulin resistance, it can oc
cur 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 20.1). Early, aggressive 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 glucose 
<90 mg/dL and 1 hour postprandial glucose <120 mg/dL), insulin therapy is 
initiated. Given the data linking postprandial blood glucose levels to macroso
mia, it is important that postprandial glucose 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 premeallispro insulin. To cover basal 
requirements we use a small dose of prebreakfast ultralente insulin and an 
overnight intermediate-acting insulin. As an alternative, premeal 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 devel
oping overt type 2 DM, which may occur in as many as 70% of these individu
alS.47 Additionally, the hazards of persistent obesity, associated insulin resist
ance, dyslipidemia, hypertension, and potential for premature cardiovascular 
death must be addressed.48 

Individuals with type 1 DM who are contemplating pregnancy should be in op
timal glycemic control prior to conception to decrease the risk of congenital mal
formations and the incidence of maternal-fetal complications. The achievement of 
two consecutive HbAle levels in the nondiabetic range is recommended before con
ception. Alternatively, CSII may be used to readily achieve these goals. Careful 
follow-up by a skilled management team is essential to an optimum outcome.46 In
sulin glargine has a category C rating for pregnancy and should not be used. 

Contraception and OM 

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 



422 CHARLES KENT SMITH, JOHN P. SHEEHAN, AND MARGARET M. ULCHAKER 

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 
DCs can be safely used. Even for a woman in poor glycemic control, DCs are 
still the most effective form of contraception. 

Diabetic Ketoacidosis 

Diabetic ketoacidosis (DKA) is the ultimate expression of absolute insulin defi
ciency resulting in uncontrolled lipolysis, free fatty acid delivery to the liver, and 
ultimately accelerated ketone body production. Insulin deficiency at the level of 
the liver results in uncontrolled hepatic glucose output via gluconeogenesis and 
glycogenolysis. With insulin-mediated skeletal muscle glucose uptake being in
hibited, hyperglycemia rapidly ensues. The attendant osmotic diuresis due to hy
perglycemia results in progressive dehydration and a decreasing glomerular fil
tration rate. Dehydration may be compounded by gastrointestinal fluid losses 
(e.g., emesis from ketones or a primary gastrointestinal illness with concurrent 
diarrhea). Insensible fluid losses from febrile illness may further compound the 
dehydration. 

Diagnosis of DKA is fairly characteristic in the newly presenting or estab
lished type 1 DM patient. The history of polydipsia, polyuria, weight loss, and 
Kussmaul's respirations are virtually pathognomonic. Physical examination is di
rected at assessing the level of hydration (e.g., orthostasis) and the underlying 
precipitating illness. Measurement of urine ketone, urine glucose, and blood glu
cose levels can rapidly confirm the clinical suspicion, with arterial pH, serum bi
carbonate, and ketones validating the diagnosis. A thorough search for an un
derlying precipitating illness remains axiomatic (e.g., urosepsis, respiratory tract 
infection, or silent myocardial infarction). Treatment is directed at correcting (1) 
dehydrationlhypotension; (2) ketonemia/acidosis; (3) uncontrolled hepatic glu
cose outputlhyperglycemia; and (4) insulin resistance of the DKAlunderlying ill
ness. Of course specific treatment is directed to any defined underlying 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% NaCI, with 1 to 2 
LIhr 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 in
dividual with cardiac compromise. Potassium replacement at a concentration of 
10 to 40 mEq/L is critical to replace the usual deficits of more than 5 mEqlk:g 
once the patient's initial serum potassium level is known and urine output is doc
umented. Giving 50% of the potassium as KCI and 50% as KPD4 appears theo
retically sound, but routine phosphate replacement has not been shown to alter 
the clinical outcome. Bicarbonate 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 infusion 50 to 100 
mEq over 1 to 2 hours with the therapeutic end point being a pH higher than 7.1 
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rather than normalization of the pH. Overzealous use of bicarbonate can result 
in severe hypokalemia with attendant cardiac arrhythmogenicity, paradoxical cen
tral nervous system acidosis, and possible lactic acidosis due to tissue hypoxia. 
Intravenous insulin therapy is initiated at a dose of 0.1 Ulkglhr with rapid titra
tion every 1 to 2 hours should a 75 to 100 mg/dLIhr decrease in glucose not be 
achieved. Insulin therapy at this relatively high dose is needed to combat the in
sulin resistance of the hormonal milieu of DKA (i.e., high levels of glucagon, 
cortisol, growth hormone, and catecholamines). Given that hepatic glucose out
put 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 infusion is continued until the 
patient is ketone-free, clinically well, and able to resume oral feeding. It is of 
paramount importance that subcutaneous 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 
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 roentgenogram, electro

cardiogram, and appropriate cultures on admission 
10. Abnormal chemistries other than potassium repeated every 4 hours until nor

ma1.49,50 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Harold Nelson is a 76-year-old married man. 

PRESENTING PROBLEM 

"Blood sugar going up and down." 

PRESENT ILLNESS 

Mr. Nelson has been diabetic for 24 years. He was initially diet-controlled 
but has taken glyburide, 5 mg daily, in the morning for the past 3 years. 
For about 2 months, he has noted wide swings in his blood sugar levels 
from 60 to more than 300 mgldl on home blood glucose monitoring. He 
has had no shakiness or sweating at times of low blood sugar, although 
sometimes he feels inappropriately weak and sleeps more than usual. His 
appetite is fair, and he has lost some weight in the past few weeks. 

PAST MEDICAL HISTORY, SOCIAL HISTORY, AND FAMILY HISTORY 

All are unchanged since his previous visits 2 and 9 months ago (see Chap
ters 5 and 18). 

HABITS 

Unchanged except that he reports drinking alcoholic beverages "a little 
more than usual." 

REVIEW OF SYSTEMS 

Occasional constipation. Sometimes he has lower leg pain after walking. 

• What additional medical history might be important? Why? 
• What might you ask to clarify his alcohol use? 
• What might you ask to further evaluate the leg pain? 
• Have you listened carefully to what Mr. Nelson is trying to tell you? 
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Objective 

VITAL SIGNS 

Height, 5 ft 7 in; weight, 160 lb (a decrease of 6 lb in 2 months); blood 
pressure, 162/84; pulse, 74; respirations, 20; temperature, 37.0°C. 

EXAMINATION 

The patient is ambulatory and alert. The eyes, ears, nose, and throat-in
cluding a funduscopic examination-are normal. The chest is clear to per
cussion and auscultation. The heart has a regular sinus rhythm, and no mur
murs are present. On the abdominal examination, there is no mass or 
tenderness, and the liver is palpable about 1 cm below the right costal mar
gin. There are Heberden's nodes of both hands and osteoarthritic swelling 
of other joints, especially the knees. The deep tendon reflexes are normal, 
and there is no decreased perception of pinprick in the lower extremities. 

LABORATORY 

An office determination reveals a blood sugar of 270 mgldl approximately 
2 hours after breakfast. 

• What more data would you obtain from the physical examination, and 
why? 

• What might you do to help clarify the patient's lower leg pain? 
• What-if any-laboratory tests would you order today? Explain. 
• What-if any-diagnostic imaging would you order today? Why? 

Assessment 

• What are possible causes of Mr. Nelson's problems with blood sugar 
control? How would you explain this to the patient? 

• Could the presenting complaint be related to problems in the family? 
How might you assess this possibility? 

• What are possible causes of the weight loss? Of the leg pain? 
• What might be the meaning of these problems to the patient? How might 

you address this issue? 
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Plan 

• Describe your therapeutic recommendations for the patient. How would 
you explain this to Mr. Nelson? 

• Describe your advice regarding diet, alcohol use, and exercise. 
• How might you involve other family members in dealing with the prob

lem? 
• What continuing care would you advise? 
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Human Immunodeficiency 
Virus Infection and Acquired 
Immunodeficiency Syndrome 
STEVEN P. BROMER AND RONALD H. GOLDSCHMIDT 

Care for patients with human immunodeficiency virus (HIV) infection requires 
excellence in all aspects of family practice. The family physician's roles include 
providing patient education to prevent uninfected persons from becoming in
fected, identifying and counseling infected persons, delivering comprehensive 
medical care, initiating and monitoring antiretroviral (ARV) therapy, providing 
prophylaxis against opportunistic infections, managing the acquired immunode
ficiency syndrome (AIDS), and providing support and care for the family. New 
manifestations of HIV disease, diagnostic protocols, and drug recommendations 
for HIV disease change on a regular basis, so familiarity with sources of updated 
information and guidelines on HIV care is essential! (Table 21.1). 

The striking benefits of combination antiretroviral ther-apy, sometimes called 
highly active antiretroviral therapy (HAART), have changed the implications of 
HIV disease dramatically.2 The demonstrated effectiveness of ARV therapy in 
reducing opportunistic infections and decreasing mortality has made the hope of 
a normal life span with a high quality of life a real possibility for HIV -positive 
persons. 

Despite substantial progress in the medical management of HIV infection, the 
AIDS epidemic continues to exact a tremendous toll on families, communities, 
and society. The World Health Organization estimates that there are more than 
40 million people infected with HIV worldwide and more than 3 million deaths 
annually. In North America as many as 45,000 new infections occur annually.3 
Minority communities in the United States are disproportionately affected and 
the proportion of women infected continues to increase.4 Family-centered ap
proaches to prevention and treatment are needed to address the new challenges 
created by the changing epidemic. 

Risk Factors, Risk Reduction, and 
Patient Education 

HIV is usually transmitted from person to person by the passage of blood or body 
fluids such as semen and vaginal secretions. Urine, sweat, and saliva are not gen-

430 
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TABLE 21.1. Internet Resources for HIV Management 

www.hivatis.org 

www.cdc.gov 

www.hivinsite.ucsf.edu 

www.hopkins-aids.edu 

www.ucsf.edu/hivcntr 

www.actis.org 

Up-to-date Public Health Service guidelines on use 
of antiretroviral medications, prophylaxis against 
opportunistic infections and other important 
management issues in HIV disease 

HIV/AIDS and other sexually transmitted disease 
guidelines from the Center for Disease Control and 
Prevention 

Comprehensive site with information on treatment, 
prevention and policy from the University of California 
at San Francisco 

Comprehensive site with access to resources for treatment, 
prevention and policy from Johns Hopkins University 
AIDS Service 

Web site of the National HIV Telephone Consultation 
Service (Warmline) and the National Clinicians' Post
Exposure Prophylaxis Hotline (PEPline); based in the 
National HIV/AIDS Clinicians' Consultation Center at 
San Francisco General Hospital, sponsored by the 
Health Resources and Services Administration 

A resource of federally and privately funded HIV/AIDS 
clinical trials; sponsored by the United States 
Department of Health and Human Services 

erally considered to be infectious. Persons engaging in unprotected sexual ac
tivity and intravenous drug use with needle-sharing account for most cases of 
HIV infection. The risk of transfusion-related infection is very low and is esti
mated to be about 1 in every 677,000 units of donated blood.5 Vertical trans
mission occurs in 25% of children of infected mothers who are not receiving 
ARV therapy. Effective ARV therapy decreases this transmission rate dramati
cally.6 Casual transmission (in the absence of sexual contact or passage of blood) 
from person to person does not seem to occur. Transmission from infected pa
tients to health care workers occurs at a rate of approximately 0.3% (one sero
conversion for every 333 needlesticks or similar injury) and constitutes an un
common but important transmission category. The use of timely postexposure 
prophylaxis with ARV medications can decrease the risk of transmission 
following a needlestick injury when the source patient is known to be HIV
positive.? Universal blood and body fluid precautions are essential for minimiz
ing health care worker risk. 

Physicians should assess their patients' risk for HIV infection by obtaining a 
sexual and drug history. Education about the use of condoms is essential for all 
persons who do not remain celibate or in a mutually monogamous relationship. 
Intravenous drug users can be encouraged to enter a drug treatment program. 
Those who do not abstain from intravenous drug use must be educated about safe 
needle use through a needle exchange program or by cleaning their injection 
equipment with bleach. Physicians' offices should have health education mate
rials about HIV and sexually transmitted diseases openly available for patients 
and families to read and take with them. HIV -positive patients also need to be 
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counseled about risk reduction both to protect themselves from other infections 
and to prevent transmission of HIV to their partners. 

Counseling and Testing 

Counseling and testing for HIV should be offered to all patients who have risk 
factors for HIV infection. Patients who have unexplained constitutional symp
toms should also be offered HIV counseling and testing. Physicians should keep 
acute HIV infection in the differential diagnosis for patients presenting with a 
febrile illness who have a recent history of risk activities. Acute HIV infection 
usually causes a flu-like illness (Table 21.2) with symptoms of fever, myalgia, 
sore throat, and fatigue. On exam patients may have elevated temperatures, pos
tural hypotension, mucous membrane ulcerations, maculopapular rash, adenopa
thy, and neurologic signs consistent with aseptic meningitis.8 Patients with acute 
HIV infection may benefit from early ARV therapy and need to be counseled 
about risk reduction to prevent transmission of the virus to others. 

Counseling about HIV is the beginning of a critical medical intervention.9 Dur
ing the pretest counseling sessions, the physician and patient need to discuss the 
patient's risk of being infected, ongoing activities that put the patient or others 
at risk, and methods of future risk reduction. Before offering testing, the physi
cian should assess whether the patient appears psychologically and socially pre
pared for the results and if support from friends and family is available. A dis
cussion of the complications of the HIV antibody testing including false-positive 
results, false-negative results, possible loss of confidentiality, and family and so
cial disruption precedes obtaining informed consent for testing. The difference 
between confidential and anonymous testing needs to be discussed. Although 
confidential testing can be done in the physician's office, it results in charted 
documentation that can reveal HIV status to health care workers and others who 
process medical records. To avoid possible breaches of confidentiality and to en
sure anonymity, the patient can be referred to an anonymous test site or obtain 
home testing. 

Testing to establish the diagnosis of HIV infection usually requires an enzyme
linked immunosorbent assay (ELISA) screening test followed by either a West-

TABLE 21.2. Acute Retroviral Syndrome: Associated Signs and Symptoms 

Common symptoms 

Common signs 

Fever 
Myalgia 
Fatigue 
Sore throat 
Headache 
Rash 
Elevated temperature 
Maculopapular rash 
Mucous membrane ulcers (including oral and genital lesions) 
Adenopathy 
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em blot (WB) or immunofluorescent antibody (IFA) confirmatory test. A "win
dow period" of several weeks to 3 months exists between the time of infection 
and seroconversion with the development of specific antibodies against HIV. 
During this time patients can be viremic and infectious but not have sufficient 
levels of antibodies to result in positive serologic testing. For seronegative pa
tients with recent at-risk activities, retesting at 3 to 6 months is advised. If there 
is strong clinical suspicion of recent HIV infection, antigen assays such as a 
plasma HIV RNA viral load or P24 antigen assay can be checked, but a positive 
antigen test needs to be interpreted with care because of concerns for false
positive results in these assays. A positive result needs to be confirmed with stan
dard antibody tests in the future. In a few patients, serologic evidence of HIV 
infection may be delayed beyond 6 months. 

All patients should receive their test results during a face-to-face posttest coun
seling session. For patients testing HIV positive, this session likely marks a turn
ing point in their life. Patients should be told clearly that the test is positive, and 
that they are infected with HIV. It is important to reassure patients that HIV pos
itivity does not mean they are at risk of becoming ill in the near future. Because 
mv infection has a long asymptomatic phase and because of continuing advances 
in the treatment of HIV, there may be many years before problems arise. Upon 
hearing an HIV -positive result, however, patients may be in some degree of psy
chological shock and might not be able to assimilate much information. A com
mitment to ongoing care should be the focus of the first posttest counseling ses
sion. Perhaps the most important intervention that family physicians can make 
is to provide reassurance that they will remain the patient's personal physician 
while assembling a multidisciplinary team to help the patient address the chal
lenges of the new diagnosis. At future visits, the family physician can offer to 
meet with the family and members of the patient's social network to help the pa
tient combat isolation and identify particular challenges faced in coping with the 
diagnosis. The posttest counseling session is also important for patients who test 
negative for HIV. These patients need to be counseled about risk reduction and 
helped to develop specific plans to prevent future exposures. 

Medical Management of HIV Disease 

Health Care Maintenance 

The seropositive patient requires routine health care maintenance and special at
tention to specific signs, symptoms, and laboratory markers for HIV disease pro
gression. Routine health care maintenance includes a comprehensive history and 
physical examination with special attention to a history of sexually transmitted 
diseases and physical findings of skin and oral conditions. Laboratory evaluation 
includes a routine complete blood count including platelet count, chemistry panel, 
hepatitis and syphilis serologies, and markers ofHIV disease (see below). A chest 
roentgenogram is required for persons with a history of cardiopulmonary prob-
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lems but is not required for all HIV-infected persons. Women should have Pap 
smears performed and repeated at 6 months. Annual influenza vaccination and 
one-time pneumococcal vaccination should be administered. Hepatitis A and B 
vaccination is recommended if patients do not have serologic evidence of im
munity. Polio vaccination for HIV-infected persons and their family members 
should be with the inactivated (intramuscular) preparation. 

Because mv infection contributes to an increased risk of progression from la
tent to active tuberculosis (TB), it is essential to screen all HIV positive patients 
for TB. A purified protein derivative (PPD) skin test for TB in mY-infected per
sons is considered positive for TB infection with a 5-mm (rather than the usual 
lO-mm) reaction. PPD-negative patients should be screened annually. For HIV
infected persons known to be at high risk for TB (injection drug users, homeless 
persons, and persons from countries with a high incidence of TB) even a nega
tive tuberculin skin test cannot eliminate the possibility of co-infection with TB. 
Patients with positive tuberculin skin tests and those with a high risk of TB re
quire a chest roentgenogram to exclude active TB. Once active disease has been 
ruled out, patients should be offered treatment for latent TB with either isoniazid 
300 mg daily for 9 months or rifampin 600 mg daily with pyrazinamide 2 g daily 
for 2 months. lO 

Laboratory Markers of HIV Disease 

CD4 + lymphocyte counts and plasma HIV RNA viral load measurements are es
sential tools in monitoring mv disease. Depletion of CD4 + lymphocytes is the 
hallmark of HIV disease and is an important marker of the degree of immuno
suppression and predictor of the risk for opportunistic infections. The normal 
range for CD4 + lymphocyte counts is broad and variable, so multiple measure
ments are required to detect trends. Viral load testing provides an assessment of 
viral activity and the patient's ability to control viral replication as well as the 
effectiveness of antiretroviral medications. The viral load also helps to predict 
the rate of decline in CD4 + counts, with high viral loads predicting more rapid 
depletion of CD4 + cells. CD4 + counts and viral loads should be measured three 
to four times per year, in patients both receiving and not receiving antiviral ther
apy. In addition, viral load and CD4+ counts should be checked within 2 months 
of starting a new antiviral regimen and if any significant clinical events occur. 

Antiretroviral Therapy 

Effective combination ARV therapy is a powerful medical intervention that can 
control viral replication and preserve immune function for HIV -positive patients, 
but it does not cure HIV infection. ARV agents can have substantial short-term 
and long-term side effects and toxicities. In addition, a patient's virus can be
come resistant to all agents currently in use. Guidelines for antiretroviral therapy 
change frequently.l,ll 
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Prior to prescribing ARV medications, the family physician must assess the 
patient's ability to adhere to complex treatment regimens. Unlike therapeutics in 
other chronic diseases, such as diabetes or hypertension, the consequence of non
adherence to HIV medications can be the rapid development of resistance and 
permanent loss of clinical benefit.12 Therefore, if a patient is unlikely to adhere 
to a medication regimen, it is better to postpone starting treatment until more 
supports are in place to help the patient adhere or other areas of the patient's life 
are more organized. Involving family members as well as utilizing the resources 
of case managers, clinical pharmacists, social workers, and other members of the 
care team can help with adherence issues. 

Controversy exists over the best time to begin ARV therapy. The most recent 
guidelines on the use of antiretroviral agents from the Department of Health and 
Human Services12 recommend starting ARV therapy in all patients who are symp
tomatic from HIV disease regardless of CD4 + count and in asymptomatic pa
tients with CD4+ counts below 200 cellslmm3• There is controversy about start
ing antiretroviral therapy in asymptomatic patients with CD4 + counts between 
200 and 350, but most experts recommend offering therapy to these patients. The 
guidelines recommend considering therapy for patients with CD4 + counts be
tween 350 and 500 cells/mm3 who have high viral loads [greater than 55,000 
copies by polymerase chain reaction (PCR) RNA assay or 30,000 copies on 
branched DNA assay]. Many clinicians would not treat patients with CD4 + counts 
greater than 350 cells/mm3 who have viral loads less than 55,000 (PCR RNA) 
or 30,000 (branched DNA) copies. These patients need regular CD4 + cell counts 
and viral load testing to monitor disease progression and to assess the need for 
beginning therapy. 

Initial antiviral regimens include at least three drugs, often from several dif
ferent classes of agents. Common regimens are two nucleoside analogues with 
either one or two protease inhibitors, two nucleoside analogues with a nonnu
cleoside analogue, or three nucleoside analogues (Table 21.3). The goal of an 
initial regimen in patients without prior treatment is suppression of the viral load 
to undetectable levels and preservation or improvement in CD4 counts. Patients 
need to have CD4 + counts and viral load testing by 8 weeks after starting a reg
imen, with the expectation of a log reduction in the pretreatment viral load. De
pending on the initial viral load, it may take up to 6 months to achieve unde
tectable viral loads, so regimens should not be changed in the first few months 
unless there is clear virologic failure. 

Patients failing antiviral regimens or patients with extensive history of antivi
ral use need special consideration in devising regimens that have the best chance 
of success. It is essential to obtain a complete history of ARV use, including the 
chronology of ARV regimens, CD4 + counts and viral loads, as well as the rea
sons for change or discontinuation of specific medications. Resistance tests that 
measure either genotypic or phenotypic resistance to antiviral medications may 
play an important role in helping guide treatment options.13 Given the complex
ity of the decisions involved in choosing or changing ARV regimens, it is rea
sonable for physicians without extensive experience with these medications to 
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consult with colleagues who have more experience or with telephone resources 
such as the National HIV Telephone Consultation Service (Warmline) at (800) 
933-3413 of the Department of Family and Community Medicine at San Fran
cisco General Hospital. 

All patients taking ARV therapy need both laboratory and clinical monitoring 
for adverse medication effects. Complete blood count and a chemistry panel with 
liver function tests should be included. Because many antiviral medications al
ter lipid metabolism, fasting lipid levels should be monitored. If lipid abnormal
ities develop, alternative regimens can be considered or the patient can be treated 
with lipid-lowering agents. Patients taking protease inhibitors have a higher in
cidence of hyperglycemia, which can be treated with dietary counseling or anti
hyperglycemic medications if needed. Often the most troubling side effects for 
patients are changes in body habitus from loss of subcutaneous adipose tissue in 
the face and limbs and accumulation of visceral adipose tissue in the abdomen. 
A very serious toxicity from antiviral medications is the development of poten
tially fatal lactic acidosis with multisystem organ failure. Patients on antiviral 
medications with complaints of malaise, dyspnea, and nonspecific gastrointesti
nal complaints should be evaluated for hyperlactatemia and liver abnormalities. 14 

Potentially fatal hypersensitivity reactions to ARV medications can occur and 
need to be considered especially in patients restarting ARV regimens. 

Management of the Immunocompromised Patient 

Not all patients are able to benefit from ARV therapy because of intolerance to 
ARV medications, an inability to adhere to complex regimens, or virologic fail
ure secondary to viral resistance. These patients are at risk of progressive decline 
in immune function and in developing opportunistic infections and malignancies. 
In this setting, it is especially important to maintain a close doctor-patient rela
tionship to optimize care and to help address the medical, psychological, and so
cial consequences of illness and disability. 

Prophylaxis Against Opportunistic Infections 

Preventing Pneumocystis carinii pneumonia (PCP) and other opportunistic in
fections decreases morbidity and mortality in immunocompromised patients. 15,16 

When CD4 + lymphocyte counts fall to fewer than 200 cells/mm3 or when pa
tients develop symptoms of advanced HIV disease, prophylaxis against PCP 
should be initiated. Prophylaxis has been shown to delay or prevent the devel
opment of PCP and improve the survival and health of HIV -infected persons. 
Trimethoprim-sulfamethoxazole (TMP-SMX), one double-strength tablet daily, 
is the drug of choice. For patients unable to tolerate TMP-SMX, alternative reg
imens are available. Prophylaxis against toxoplasmosis is generally provided by 
standard TMP-SMX regimens for PCP prophylaxis. 
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Prophylaxis against Mycobacterium avium complex (MAC) disease has been 
recommended for all patients with fewer than 50 CD4 + lymphocytes/mm3 . 

Azithromycin or clarithromycin are the drugs of choice. Primary prophylaxis 
against fungal, herpes simplex, herpes zoster, and cytomegalovirus infections is 
not routinely recommended. Primary and secondary prophylaxis against many 
opportunistic infections can be discontinued if patients are able to maintain CD4 + 
counts above the high-risk levels for more than 6 months while on ARV ther
apy. Recommendations for prophylaxis and discontinuation of prophylaxis 
change as more data become available. The most recent recommendations can 
be accessed through the Internet resources listed in Table 21.1. 

Clinical Manifestations of AIDS 

NONSPECIFIC SYMPTOMS AND SIGNS 

Nearly all patients with progressive HIV disease develop weight lossY weak
ness, malaise, and anorexia. Unexplained fevers are common with advanced HIV 
disease. Investigation for specific organ system disease and opportunistic infec
tions and malignancies is the first step in evaluating these symptoms and signs. 
This investigation includes evaluations for pulmonary disease including PCP and 
disseminated MAC infection. 18 Sepsis caused by bacteria and fungi (including 
cryptococcal sepsis) can also be identified. When no specific pathogenic process 
can be found, constitutional symptoms and signs are usually attributed to the HIV 
infection itself. Fevers can be treated with nonsteroidal antiinflammatory drugs 
(NSAIDs), but these drugs can be especially nephrotoxic in AIDS patients. 
Weight loss, especially from loss of muscle mass, needs to be aggressively 
worked up and treated. 19 

SKIN AND ORAL CAVITY 

Skin and oral cavity lesions are the most frequent first manifestations of AIDS.2o 
A form of seborrheic dermatitis is the most common skin condition found in 
HIV -infected persons. This condition is readily treated with a combination of 
low-strength hydrocortisone cream plus ketoconazole cream. Drug rashes can be 
bothersome and serious. Careful investigation to identify and discontinue the of
fending drug (including nonprescription drugs the patient may be taking without 
the physician's knowledge) is essential. 

Kaposi's sarcoma (KS) is an AIDS-defining condition. The violaceous to 
brown lesions can occur anywhere on the body. A biopsy can be required, es
pecially to distinguish KS from bacillary angiomatosis, a bacterial condition that 
can produce similar lesions. KS does not require treatment unless the lesions are 
cosmetically bothersome, bulky, or painful, or the patient wishes the lesions to 
be treated. Other skin conditions include bacterial folliculitis, fungal rashes, and 
molluscum contagiosum. Herpes zoster infections (shingles) can occur early in 
HIV disease. Herpes simplex infections of the perioral and perirectal areas can 
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be extensive and persistent. Treatment with oral acyclovir is usually effective, 
but extensive lesions require intravenous acyclovir. Disseminated herpes simplex 
and zoster infections usually require intravenous acyclovir treatment. 

Oral candidiasis (thrush) is not an AIDS-defining condition. Thrush takes the 
form of white plaques that can be scraped from the tongue or other areas of the 
oral mucosa. Oral candidiasis can also present in an inflammatory form with ery
thema and atrophy but without white plaques. Treatment with topical or systemic 
antifungal agents is effective. Oral hairy leukoplakia is a viral lesion that appears 
on the lateral borders of the tongue. Because this condition is asymptomatic and 
recedes spontaneously, no treatment is required. Other oral conditions include 
KS, angular cheilitis secondary to candidal infection, and periodontal disease. 

EYES 

Cytomegalovirus (CMV) retinitis usually occurs when CD4 + lymphocyte counts 
are lower than 50 cells/mm3• Hemorrhages, perivascular exudates, and white, 
gray, or yellow discoloration of the peripheral retina are characteristic. When 
CMV retinitis is identified, treatment with ganciclovir (Cytovene) or foscarnet 
(Foscavir) should be instituted, as progression to blindness can occur rapidly and 
without warning.21 Cotton-wool spots are nonspecific signs of ischemia that 
are frequently noted on funduscopic examination of many AIDS patients. These 
small white lesions with indistinct margins can come and go and do not threaten 
vision. 

LYMPH NODES AND HEMATOPOIETIC SYSTEM 

Generalized lymphadenopathy caused by HN -induced nodal hyperplasia is 
common and does not require biopsy or specific treatment. Treatable causes of 
lymphadenopathy, including lymphoma, tuberculosis, fungal infections, and 
KS, should be considered when suspicious clinical syndromes are present, 
lymphadenopathy is asymmetric, or prominent hard lymph nodes are present. 
Biopsy may be required in these instances. 

All blood cell lines can be affected by HIV infection. Neutropenia is com
mon, with reductions in the absolute neutrophil count to fewer than 300 to 500 
neutrophils/mm3 frequently occurring in the patient with AIDS. Careful ob
servation, blood cultures, and consideration of empiric antibiotic treatment are 
required for severe neutropenia. Granulocyte/macrophage-stimulating factors 
can help raise the neutrophil count to noncritical levels in the presence of drug
induced granulocytopenia. Anemia caused by HIV disease can require trans
fusions or erythropoietin therapy. Macrocytosis is a normal hematologic re
sponse to zidovudine therapy and does not require or respond to treatment. 
Some patients receiving zidovudine develop anemia with or without macrocy
tosis, requiring discontinuation of the drug or blood transfusion. Thrombocy
topenia can occur early in the course of HIV infection and does not appear to 
predict disease progression, nor is it a condition that requires treatment. Throm
bocytopenia late in the course of HIV disease does not require treatment un-
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less bleeding is present.22 

LUNGS 

Pulmonary disease is a significant cause of morbidity and mortality in HIV
infected persons.23 The symptoms and signs can vary from only minimal short
ness of breath or nonproductive cough to severe respiratory distress. The physi
cal examination usually reveals tachypnea. Rales and cough with purulent spu
tum are not usually present unless bacterial pneumonia or pulmonary tuberculosis 
is present. Evaluation is based on the findings of the chest radiograph and arte
rial blood gas measurements. X-ray findings of PCP and other pulmonary 
processes in AIDS typically show diffuse interstitial infiltrates or alveolar infil
trates. Thoracic and mediastinal lymphadenopathy and pleural effusions, when 
present, may indicate fungal disease, Mycobacterium tuberculosis infection, lym
phoma, or pUlmonary KS. Pleural effusions do not occur with PCP alone. The 
chest film is normal in 10% of patients with PCP. A negative high-resolution 
computed tomography (CT) scan of the chest in these patients can rule out PCP 
but a positive study is not specific for PCP. Arterial blood gas measurements 
usually show substantial hypoxemia with hypocarbia. Lactic dehydrogenase lev
els are frequently elevated in patients with AIDS pulmonary disease but do not 
provide sufficient information on which to base differential diagnostic decisions. 
Abnormalities of chest radiographs or arterial blood gases require further diag
nostic investigation to establish the pathologic diagnosis. 

PCP is one of the most common pulmonary disease in immunocompromised 
patients with HIV. Examination of pulmonary specimens for P. carinii requires 
sputum induction or bronchoscopy; patients with PCP do not spontaneously ex
pectorate sputum containing P. carinii organisms. P. carinii cysts can be detected 
for at least 3 weeks after initiation of therapy. Therefore, patients seriously ill 
with presumptive PCP should be treated empirically, with diagnostic procedures 
performed later. 

First-line treatment of PCP is with intravenous or oral TMP-SMX. The dura
tion of PCP therapy is 3 weeks. TMP-SMX has the added advantage of treating 
possible concurrent bacterial pneumonia. Patients with Pao2 less than 70 mm Hg 
should receive concurrent corticosteroids.24 Patients with moderate to severe PCP 
are usually hospitalized to provide monitoring and ensure proper medication ad
ministration. Marked clinical worsening after 1 week or failure to respond after 
2 weeks of therapy is a reasonable indication for changing to an alternative agent. 
Patients with mild PCP who have adequate home support services can be treated 
as outpatients with oral medications. Oral treatment of PCP is with TMP-SMX 
or with dapsone plus trimethoprim. PCP recurrences can be treated with the same 
agent that was successful on previous episodes. 

Other pulmonary pathogenic processes to be considered include pneumonia (most 
commonly caused by Haemophilus injluenzae, Streptococcus pneumoniae, Le
gionella pneumophila, and Mycoplasma pneumoniae), tuberculosis, MAC, and KS. 



442 STEVEN P. BRaMER AND RONALD H. GOlDSCHMIDT 

GASTROINTESTINAL TRACT 

Esophagitis with dysphagia, odynophagia, and retrosternal pain can be caused by 
Candida albicans, CMV, or herpes simplex virus. Candidal esophagitis, which 
is an AIDS-defining disease, is most common. In patients with coexisting oral 
candidiasis, systemic treatment with fluconazole or ketoconazole should be ini
tiated as an empiric trial. If the patient does not have oral candidiasis or a pre
vious case diagnosis of AIDS, esophagoscopy with biopsies and cultures is ad
vised to establish the diagnosis and direct therapy. Treatment of CMV esophagitis 
with ganciclovir or foscamet and of herpes esophagitis with acyclovir is usually 
effective. 

Chronic diarrhea with weight loss can occur in immunocompromised patients. 
Bacterial cultures and parasite determination should be performed to identify 
treatable causes such as Shigella, Salmonella, and Campylobacter infections or 
Cryptosporidium or other parasitic infestations. Clostridium difficile titers should 
be determined. 

Perianal disease, most commonly caused by herpes simplex virus infections, 
requires prolonged therapy with oral acyclovir. Extensive perianal disease re
quires intravenous therapy. 

Liver disease can be the result of drug toxicity, hepatitis, or other infections 
and malignancies. Patients with laboratory findings suggesting a predominantly 
obstructive pattern (elevated alkaline phosphatase) should undergo ultrasound 
examination to rule out hepatic masses or biliary tract obstruction. An AIDS
associated cholangiopathy with strictures and papillary stenosis can be identified 
by upper endoscopy with retrograde cholangiography. Sphincterotomy can 
effectively palliate symptoms of a biliary tract obstruction. When the ultrasound 
examination is negative, MAC disease, tuberculosis, fungal diseases, or other in
filtrative hepatic processes should be considered. 

GYNECOLOGIC PROBLEMS 

Women with HIV infection can have severe, persistent vaginal candidiasis (see 
Chapter 16). Prolonged or repeated antifungal treatment is often necessary. Cer
vical dysplasia and cancer are also more frequent and more aggressive than in 
women not infected with HlV. Papanicolaou smears should be examined every 
6 months; dysplasia should be evaluated by colposcopy.25 

RENAL AND ADRENAL DISEASE 

The most common renal problem is drug toxicity. Special attention is required 
when patients are taking TMP-SMX, NSAIDs, or other drugs known to cause 
nephrotoxicity. HIV-associated nephropathy with renal failure can occur, most 
commonly among patients who have been intravenous drug users, hyperten
sive patients, or those who have coexisting intrinsic renal disease. Adrenal 
insufficiency, characterized by hypotension and blunted stress response, can 
occur. 
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NEUROLOGIC PROBLEMS 

Neurologic problems26,27 occurring in immunocompromised patients include pe
ripheral neuropathies, myelopathies, and central nervous system (CNS) disorders. 
The most common CNS disorder is the AIDS dementia complex and is usually 
a late manifestation of mv disease. Dementia can present with cognitive im
pairment, motor disturbances, or behavioral dysfunction. The most typical 
presentation is confusion, forgetfulness, and lethargy. Predominant features can 
also include ataxia and clumsiness. Behavioral changes are dominated by 
apathy, listlessness, and withdrawal. The major cause of the AIDS-dementia 
complex is HIV infection of the brain. The diagnosis is one of exclusion of 
other treatable causes of CNS disease. Treatment with effective ARV regimens 
can improve dementia. 

The differential diagnosis of CNS disorders includes cryptococcal meningitis, 
toxoplasmic encephalitis, CNS lymphoma, and progressive multifocalleukoen
cephalopathy. Cryptococcal meningitis can present with the AIDS-dementia 
complex, fever, photophobia, headache, or stiff neck. Serum and cerebrospinal 
fluid cryptococcal antigen tests are positive more than 90% of the time. Treat
ment with amphotericin B or fluconazole is usually effective.28 Toxoplasmic en
cephalitis29 can present as the AIDS-dementia complex but also can cause 
seizures and focal neurologic signs. Empiric treatment is usually given when sus
picious lesions on CT or magnetic resonance imaging scans are noted. Failure to 
respond clinically or radiologically within 2 weeks can be an indication for a 
brain biopsy to rule out lymphoma and other CNS problems. 

LYMPHOMAS 

Multisystem lymphomas, including non-Hodgkin's lymphoma,3o can occur in the 
thoracic and abdominal lymph nodes, gastrointestinal tract, bone marrow, brain, 
and other organs. Systemic disease can be treated with combination chemother
apy and/or radiation therapy. 

HIV Disease in Children 

Infection with HIV can occur transplacentally, at the time of delivery, and with 
breast-feeding. Because treatment with ARV therapy can greatly reduce the rate 
of perinatal transmission, all pregnant women at risk for mv infection should 
be offered counseling and testing. HIV-infected mothers should be counseled 
about the benefits of ARV therapy and offered treatment. They should be dis
couraged from breast-feeding when there are safe alternatives. 

The diagnosis of HIV infection in infants is complicated by the presence of 
maternal antibodies for HIV until the age of 15 months. A definitive diagnosis 
can usually be made earlier with viral assays. HIV DNA PCR is the preferred 
assay for detecting infection. Infants born to HIV -positive mothers should be 
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tested within 48 hours of birth. A positive test should be confmned with a re
peat test as soon as possible. If the initial test is negative, follow-up testing should 
occur at 1 to 2 months and again at 3 to 6 months of age. Infants at risk for HIV 
infection should be given PCP prophylaxis with TMP-SMX at age 4 to 6 weeks 
until HIV infection has been ruled in or out.31 

HIV -infected children should have CD4 + counts with CD4 + percentages and 
viral load testing every 3 months. Because children have higher CD4 + counts 
than adults, percentage of CD4 + cells is a better marker of immunosuppression 
than absolute CD4 + counts. HIV -infected children should receive PCP prophy
laxis for the first year of life regardless of CD4 + count, with subsequent pro
phylaxis based on immune status. HIV -positive children should receive routine 
diphtheria/pertussis/tetanus (DPT), H. inJluenzae type b (HiB), and inactivated 
(intramuscular) poliovirus vaccine at standard intervals. Mumps/measles/rubella 
(MMR) vaccination should be given on schedule unless the child is profoundly 
immunocomprornised. Oral poliovirus vaccine should not be given to HIV
infected children or to household members living with immunocomprornised per
sons. Influenza and pneumococcal vaccines are recommended for children with 
symptomatic HIV infection. 

In children, immunosuppression from AIDS usually presents with constitu
tional symptoms (e.g., fever and failure to thrive), oral candidiasis, lymph
adenopathy, hepato-splenomegaly, and persistent or recurrent bacterial infections. 
Viral infections can also be severe and persistent. Pulmonary manifestations in
clude PCP and lymphocytic interstitial pneumonitis. Gastrointestinal complica
tions include diarrhea and candidal esophagitis. Neurologic and developmental 
problems also occur and must be evaluated thoroughly. 

ARV therapy in children has been shown to slow disease progression and lower 
mortality. Therapy should be considered in HIV-infected children with evidence 
of immunosuppression. As in adults, issues of adherence need to be addressed 
prior to starting therapy. Families with mY-positive children need a family
centered approach from a multidisciplinary care team. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Mark McCarthy is a 28-year-old single male restaurant waiter. 

PRESENTING PROBLEM 

"Cough and HIV-positive." 

PRESENT ILLNESS 

Mark has had a cough for 3 weeks with a recurrent low-grade fever. His 
cough has been productive of gray-yellow sputum with an occasional fleck 
of blood. He was found 10 months ago to be HIV -positive when he re
quested the test after several worrisome sexual contacts. 

PAST MEDICAL HISTORY 

Unremarkable since tonsillectomy, age 5. 

SOCIAL HISTORY 

The patient dropped out of college to organize a rock group that disbanded 
2 years ago. He now works as a waiter in his parents' restaurant. 

HABITS 

Smokes one and a half packs of cigarettes daily. He uses no alcohol. He 
drinks four cups of coffee a day and occasionally smokes marijuana. 

FAMILY HISTORY 

His father, aged 54, is diabetic and has coronary artery disease. His mother, 
aged 51, and sister are living and in good health. 



448 STEVEN P. BROMER AND RONALD H. GOLDSCHMIDT 

REVIEW OF SYSTEMS 

Over the past month, he has had a poor appetite and believes that he has 
lost 3 to 5 pounds. 

• What additional information about the history of present illness would 
be pertinent? 

• What additional information about his HIV history might be pertinent? 
How would you elicit this information? 

• What information about his current life style and work might be impor
tant? How would you frame this inquiry? 

• What might be Mr. McCarthy's unstated reasons for the visit today? Why 
might this be important? 

Objective 

VITAL SIGNS 

Height, 5 ft 9 in; weight, 145 Ib; blood pressure, llOn2; pulse, 78; respi
rations, 24; temperature, 38.2°C. 

EXAMINATION 

The patient is a thin white man who does not appear acutely ill but coughs 
from time to time while speaking. The eyes, ears, nose, and throat are un
remarkable except for mild pharyngeal injection. There are a few enlarged 
cervical nodes bilaterally. The chest has scattered rhonchi at both bases. 
The heart has a normal sinus rhythm with no murmurs. The skin has a few 
dark, slightly elevated areas of pigmentation on the dorsum of the hands. 

• What other information obtained from the physical examination might 
be important? Why? 

• Are there other areas of the body that you might examine? Why? 
• What-if any-laboratory tests should be ordered today? 
• What-if any-diagnostic imaging should be ordered today? 

Assessment 

• Pending the outcome of the tests you have ordered, what is your diag
nostic assessment? How would you explain this to the patient? 

• How would you assess Mr. McCarthy's knowledge of his health status 
and prognosis? 
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• What might be the meaning of the current illness to the patient? How 
would you address this issue? 

• Describe the family implications of the illness. 

Plan 

• What are your specific recommendations for this patient? How would 
you explain this to the patient? 

• What-if any--changes would you advise in his future work responsi
bilities? 

• Mr. McCarthy's parents ask for an explanation of their son's illness. How 
would you respond? 

• What are your recommendations for continuing care? 



22 
Anxiety Disorders 
DEBORAH S. MCPHERSON 

Anxiety disorders are among the most frequently occurring mental disorders in 
the general population. They encompass a group of conditions that share patho
logic anxiety as a principal disturbance of mood with resultant effects on thought, 
behavior, and physiologic activity. This category of disorders includes panic dis
order with agoraphobia, generalized anxiety disorder, social anxiety disorder, ob
sessive-compulsive disorder, and posttraumatic stress disorder. 

Panic Disorder with Agoraphobia 

Panic disorder is a common, chronic, and potentially disabling psychiatric con
dition that frequently presents in the primary care setting. The disorder is char
acterized by the experience of two or more unexpected panic attacks followed 
by persistent concern about future attacks or change in behavior to avoid panic 
attacks. Panic attacks are characterized as discrete episodes of intense fear or dis
comfort associated with numerous somatic and cognitive symptoms (Table 22.1). 
Symptoms occur abruptly and reach their maximum intensity within 10 to 15 
minutes. Episodes rarely persist longer than 30 minutes. l By definition, panic at
tacks are not caused by any underlying medical condition, due to the effects of 
a drug or substance, or attributable to another psychiatric disorder (Table 22.2). 

Panic attacks are common, with 15% of respondents in the National Comor
bidity Survey reporting at least one in their lifetime; 3% of respondents reported 
a panic attack in the month preceding the survey.2 Panic disorder has a lifetime 
prevalence of 2% to 4% in adults and occurs twice as often in women as in men. 
In half of the patients, agoraphobia is also present. In these cases, patients avoid 
situations or places where help may be unavailable or escape difficult if a panic 
attack occurs. Symptoms can become so severe that patients are almost totally 
disabled. Patients are unable to predict when attacks will occur, although certain 
situations may be associated with the attacks, such as driving a car or using pub
lic transportation. The disorder usually begins in late adolescence to middle adult
hood and is infrequent after age 50. Early onset carries a greater risk of comor
bidity, chronicity, and impairment. Between 50% and 65% of patients with panic 
disorder have had at least one episode of depression, and 20% to 30% suffer from 
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TABLE 22.1. Common Symptoms of Panic Attacks 

Autonomic 
Sweating 
Chills 
Hot flushes 

Cardiopulmonary 
Chest pain 
Palpitations 
Shortness of breath 
Tachycardia 

Gastrointestinal 
Choking 
Nausea 

Neurologic 
Dizziness 
Paresthesias 
Trembling 

Psychiatric 
Depersonal ization 
Derealization 
Intense fear 
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alcoholism or substance abuse.3 About 20% of patients have attempted suicide 
at least once.4 

Differential Diagnosis 

Because of the associated somatic symptoms, patients with panic disorder fre
quently present to the family physician's office. Unfortunately, the diagnosis can 
be missed because the symptoms mimic cardiopulmonary, gastrointestinal, and 
neurologic illnesses. Medical conditions that should be excluded are coronary ar
tery disease, mitral valve prolapse, hypoglycemia, thyroid dysfunction, asthma, 
and partial complex seizures. In addition, many over-the-counter medications, 
herbal therapies, caffeine, and alcohol may precipitate or exacerbate symptoms 
of panic disorder. A careful history and physical examination and appropriate 
laboratory studies, when indicated, are sufficient to identify an underlying med
ical disorder. 5 

TABLE 22.2. Diagnostic Criteria for Panic Disorder with Agoraphobia 

A. Both 1 and 2 
1. Recurrent unexpected panic attacks 
2. At least one of the attacks has been followed by 1 month (or more) of one (or more) 

of the following: 
a. Persistent concern about having additional attacks 
b. Worry about the implications of the attack or its consequences (e.g., losing 

control, having a heart attack, "going crazy") 
c. Significant change in behavior related to the attacks 

B. Presence of agoraphobia 
C. Panic attacks are not due to the direct physiologic effects of a substance (e.g., drug 

abuse, medication) or a general medical condition (e.g., hyperthyroidism) 
D. Panic attacks are not better accounted for by another mental disorder, such as social 

phobia (e.g., occurring on exposure to feared social situations), specific phobia (e.g., 
on exposure to a specific phobic situation), obsessive-compulsive disorder (e.g., on ex
posure to dirt in someone with an obsession about contamination), posttraumatic stress 
disorder (e.g., in response to stimuli associated with a severe stressor), or separation 
anxiety disorder (e.g., in response to being away from home or close relatives) 

Source: American Psychiatric Association,l with permission. 
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Management 

Treatment of panic disorder consists of counseling and pharmacotherapy in con
junction with cognitive behavioral therapy (CBT). Because of the chronic nature 
of this disorder, patients should recognize that sustained improvement requires 
long-term adherence to the prescribed regimen. 

BEHAVIORAL THERAPY 

Cognitive-behavior therapy treatment may be used alone or in conjunction with 
pharmacotherapy. In CBT, exposure exercises are used to desensitize the patient 
to situations that provoke panic attacks and to assist patients in learning symp
tom management skills. Systematic desensitization is especially effective when 
coupled with family and physician support. Exposure to phobic situations should 
be encouraged. Family members frequently adapt to the agoraphobic's fears, so 
successful treatment often changes family dynamics. Cognitive restructuring is 
also emphasized to change the patient's thought process during panic attacks. 
Response rates of up to 60% have been demonstrated using CBT alone.6 

PHARMACOLOGIC THERAPY 

Four classes of medication may be used in the treatment of panic disorder. All 
four are effective, but they differ in terms of safety and tolerability as well as 
their activity in treating comorbid conditions. Overall, pharmacotherapy is ef
fective in the majority of patients with panic disorder, but should be maintained 
for at least 12 months to minimize the risk of recurrence. 

Selective serotonin reuptake inhibitors (SSRIs) are considered fIrst-line ther
apy for panic disorder because of their effIcacy and low side-effect profIle, es
pecially among patients with comorbid depression or suicidal risk factors. Re
duction of frequency and severity of panic attacks is appreciated as early as the 
second week of therapy. In all agents in this class, up to 80% improvement in 
frequency has been reported. SSRIs have been shown to be equally effective in 
both men and women and in patients with or without agoraphobia in clinical tri
als. Currently, only sertraline (Zoloft) and paroxetine (Paxil) are approved by the 
Food and Drug Administration (FDA) for the treatment of panic disorder. Be
cause pharmacokinetic properties vary within the class, patients who fail to re
spond to one agent should be given a trial of another. Side effects include nau
sea, diarrhea, insomnia, and sexual dysfunction. Initial agitation may also occur 
during titration, especially with fluoxetine.7 Recommended starting and thera
peutic doses of medications used in the treatment of panic disorder are given in 
Table 22.3.8 

If treatment is effective and panic attacks have been eliminated after 12 to 18 
months, dose reduction can begin over the next 4 to 6 months. Treatment with 
SSRIs may continue indefInitely as tolerated if any symptoms persist, the patient 
retains comorbid psychiatric conditions, has a history of prior relapse, or is ex
periencing signifIcant stress and is concerned about relapse. 
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TABLE 22.3. Medications Used in Panic Disorder 

Class Starting dose Recommended dose 

Selective serotonin reuptake inhibitors (SSRls) 
Citalopram (Celexa) 10 mg 20-60 mg/day 
Fluoxetine (Prozac) 5-10 mg qd 20-80 mg/day 
Fluvoxamine (Luvox) 25-50 mg qd 50-300 mg/day 
Paroxetine (Paxil) 10 mg qd 40-60 mg/day 
Sertraline (Zoloft) 25 mg qd 50-200 mg/day 

Benzodiazepines 
Alprazolam (Xanax) 0.25-0.5 mg tid 2-10 mg/day 
Clonazepam (Klonopin) 0.25 mg bid 1-4 mg/day 

Monoamine oxidase inhibitors (MAO Is) 
Phenelzine (Nardil) 15 mg tid 60-90 mg/day 

Tricyclic antidepressants (TCAs) 
Desipramine (Norpramin) 10 mg qd 25-300 mg/day 
Imipramine (Tofranil) 10 mg qd 50-300 mg/day 
Nortriptyline (Pamelor) 10 mg qd 25-150 mg/day 

Until recently, the tricyclic antidepressants (TeAs) were considered first-line 
therapy in panic disorder. Within this class, imipramine (Tofranil) at 50 to 300 
mg/day, nortriptyline (Pamelor) at 25 to 150 mg/day, and desipramine (Nor
pramin) at 25 to 300 mg/day have demonstrated effectiveness.9 Important dis
advantages of TeAs include the potential for orthostatic hypotension and direct 
cardiac effects that can lead to potentially fatal arrhythmias in overdosage. TeAs 
have a relatively slow onset of action and initial worsening of anxiety may oc
cur during dose titration. 1O 

Monoamine oxidase inhibitors (MAOIs) have been successfully used in the 
treatment of panic disorder for many years. The most commonly used agent is 
phenelzine (Nardil), although tranylcypromine (Parnate) is also effective. In re
cent years, these medications have given way to more effective and safer prod
ucts as first-line treatment. The MAOIs require a strict adherence to a tyrosine 
free diet to prevent hypertensive crisis and have the potential for serious 
drug-drug interactions with many over-the-counter preparations. Side effects in
clude orthostatic hypotension, insomnia, weight gain, and sexual dysfunction. 
The recommended starting dose of phenelzine (Nardil) is 15 mg tid with a grad
ual increase to the lowest effective total dose between 60 and 90 mg/day. 

Benzodiazepines are effective in the treatment of panic disorder, are generally 
well tolerated, and have a rapid onset of action. Because of their ability to potenti
ate the effects of alcohol and their potential for physical dependence, however, their 
utility is limited to treating acutely distressed patients until a more appropriate agent 
reaches maximal effectiveness. Both alprazolam (Xanax) given at 0.25 to 0.5 mg 
tid to a maximum dose of 10 mg/day and c10nazepam (Klonopin) given at 0.25 mg 
bid to a maximum dose of 4 mg/day are approved by the FDA in the treatment of 
panic disorder. Benzodiazepines may cause sedation, poor coordination, and mem
ory impairment. Withdrawal symptoms may become evident between doses in the 
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form of rebound anxiety. While these medications are considered short acting in 
younger adults, they should be used judiciously in elderly patients. 

Patients with panic disorder are frequently seen by family physicians and pres
ent no immediate need for referral. Family physicians may consider home visits 
for the treatment of agoraphobic patients until they are able to return to a more 
active lifestyle. Referral is appropriate when first- or second-line pharmacother
apy is ineffective or for patients who are suffering from comorbid substance abuse 
or who are actively suicidal. 

Generalized Anxiety Disorder 

Generalized anxiety disorder (GAD) is characterized by unrealistic and exces
sive worry about life circumstances in disproportion to actual problems. Patients 
with GAD may have extended periods of time when they're not consumed by 
their worries, but report feeling anxious most of the time. Symptoms are typi
cally associated with three different categories: excessive physiologic arousal 
such as muscle tension, irritability, and insomnia; distorted cognitive processes 
including poor concentration and unrealistic assessment of problems; and poor 
coping strategies such as avoidance, procrastination, and poor problem-solving 
skills. Symptoms must be present for at least 6 months and must adversely im
pact the patient's life (Table 22.4).1 

TABLE 22.4. Diagnostic Criteria for Generalized Anxiety Disorder 

A. Excessive anxiety and worry (apprehensive expectation), occurring more days than not 
for at least 6 months, about a number of events or activities (such as work or school 
performance). 

B. The person finds it difficult to control the worry. 
C. The anxiety and worry are associated with three (or more) of the following six 

symptoms (with at least some symptoms present for more days than not for the past 
7 months). Note: Only one item is required in children. 

1. Restlessness or feeling keyed up or on edge 
2. Being easily fatigued 
3. Difficulty concentrating or mind going blank 
4. Irritability 
5. Muscle tension 
6. Sleep disturbance (difficulty falling or staying asleep, or restless unsatisfying sleep) 

D. The focus of the anxiety and worry is not confined to features of an axis I disorder, 
e.g., the anxiety or worry is not about having a panic attack (as in panic disorder), 
being embarrassed in public (as in social phobia), being contaminated (as in obsessive
compulsive disorder), being away from home or close relatives (as in separation anxiety 
disorder), gaining weight (as in anorexia nervosa), having multiple physical complaints 
(as in somatization disorder), or having a serious illness (as in hypochondriasis); and the 
anxiety and worry do not occur exclusively during posttraumatic stress disorder. 

E. The anxiety, worry, or physical symptoms cause clinically significant distress or 
impairment in social, occupational, or other important areas of functioning. 

F. The disturbance is not due to the direct physiologic effects of a substance (e.g., drug 
of abuse, medication), or a general medical condition (e.g., hyperthyroidism) and does 
not occur exclusively during a mood disorder, a psychotic disorder, or a pervasive 
developmental disorder. 

Source: American Psychiatric Association,1 with permission. 
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Lifetime prevalence of GAD is 4.1 % to 6.6%, but in patients presenting to 
physicians' offices the prevalence is twice the rate found in the general com
munity.!l As with panic disorder, GAD is more common in women, with an on
set typically in the early 20s. The condition tends to be chronic, with periods of 
exacerbation and remission, although symptoms can be intensified by stressful 
life events. Patients rarely seek psychiatric help, but often present to their fam
ily physician with multiple nonspecific complaints. 

Diagnosis 

Because the difference between normal anxiety and GAD is sometimes unclear 
and GAD frequently presents with comorbid psychiatric disorders, the diagnosis 
can be challenging. More than 70% of GAD patients have had at least one panic 
attack. Depression is very common, with a 67% lifetime prevalence of major de
pressive episodes. l2 Patients with persistent anxiety, worry, or multiple nonspecific 
complaints should first be evaluated for an underlying medical condition. Medical 
disorders frequently associated with anxiety include hyperthyroidism, Cushing's 
disease, mitral valve prolapse, carcinoid syndrome and pheochromocytoma. Addi
tionally, medications such as corticosteroids, digoxin, thyroxine, and theophylline 
may cause anxiety. Patients should also be asked about any herbal products or over
the-counter medications they might be using as well as their use of alcohol, nico
tine, caffeine, or illicit drugs.13 Because of the significant overlap of symptoms and 
comorbidity with other psychiatric illness, GAD should be considered a diagnosis 
of exclusion. Unlike panic disorder, the anxiety experienced in GAD is usually 
specific and chronic. GAD may be contrasted with major depression on the basis 
of the neurovegetative symptoms frequently seen in depression. Restlessness and 
motor tension are more commonly found in cases of GAD. Somatization disorder 
should also be considered in the differential diagnosis. In this disorder, multiple 
chronic physical complaints occur, which involve several organ systems. While 
GAD patients often present with mainly somatic complaints, they are usually much 
more limited in scope than in somatization disorder. l4 

Management 

BEHAVIORAL THERAPY 

Mild anxiety should be treated initially with counseling. Patients should be ad
vised to discontinue all stimulants including caffeine and nicotine as well as to 
participate in a regular exercise program most days of the week. l5 Biofeedback, 
progressive relaxation, and stress management may be used in individual and 
group settings and may include family participation. Family members should be 
included as much as possible to help the patient develop problem-solving skills 
and to provide an alternative perspective on the patient's problems.!6 Cognitive
behavior therapy may also be helpful in identifying and redirecting anxious 
thoughtsP 
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PHARMACOLOGIC THERAPY 

In patients with significant impairment of daily function, use of benzodiazepines 
should be considered. A favorable response is likely if significant depression is 
lacking, the patient is aware of the psychological basis for their anxiety, and there 
has been a prior favorable response to benzodiazepines. Results are usually seen 
within I week with development of tolerance to the sedation, impaired concen
tration, and amnesic effects of these medications within several weeks.18 Ben
zodiazepines act primarily by decreasing vigilance and eliminating somatic symp
toms such as muscle tension rather than by decreasing anxiety. These agents 
should be used cautiously in elderly patients, beginning with the lowest thera
peutic dose available of lorazepam (Ativan), oxazepam (Serax) or temazepam 
(Restoril), because of their favorable method of metabolism by conjugation.19 

Several alternatives are available as listed in Table 22.3. All benzodiazepine ther
apy can lead to physical dependence. Withdrawal symptoms include irritability, 
anxiety, and insomnia, and tend to be more severe at higher doses or in patients 
with a prior history of substance abuse. After 6 to 8 weeks of therapy, medica
tion may be gradually discontinued. Reduction of the dose by 25% or less per 
week minimizes withdrawal symptoms. Rebound anxiety may occur at the end 
of the tapering process, but typically persists for less than 72 hours. 

Buspirone (BuSpar) may also be considered as first-line therapy for chronic 
anxiety. Unlike benzodiazepines, symptomatic relief of anxiety with buspirone 
may require 2 to 3 weeks of treatment. The initial dosage of buspirone is 5 mg 
tid with titration to symptom relief or to a maximum dose of 20 mg tid. Dosage 
should be increased by 5 mg per day every 2 to 3 days to avoid symptoms of 
headache or dizziness.2o In patients taking benzodiazepines during the initial pe
riod, tapering of the benzodiazepine should not begin until the patient reaches a 
daily dose of 20 to 40 mg of buspirone. Side effects associated with buspirone 
include dizziness, nausea, headache, nervousness, and light-headedness. 

Venlafaxine extended release (Effexor XR) is a serotonin-norepinephrine re
uptake inhibitor (SNRI) that has been studied specifically in the treatment of 
GAD. In randomized, double-blind, placebo-controlled trials, venlafaxine was 
shown to significantly reduce symptoms of anxious mood, tension, irritability, 
restlessness, and startle response in patients with anxiety. Currently, venlafaxine 
extended-release is the only FDA approved treatment for GAD. The recom
mended starting dosage is 75 mg/day with an increase of 75 mg/day at 4-day in
tervals to a maximum of 225 mg/day. Reduced dosages should be used in pa
tients with renal impairment.21 The most common side effects include asthenia, 
sweating, nausea, constipation, anorexia, dry mouth, and blurred vision. Modest 
yet sustained elevations in blood pressure have also been reported. 

Point of Referral 

Indications for referral include difficulty establishing a psychiatric diagnosis in 
patients with comorbid psychiatric illnesses, and the patient's failure to respond 
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to standard treatment. Referral to a mental health professional should occur for 
CBT either as primary therapy or in addition to pharmacologic therapy prescribed 
by the family physician. 

Social Anxiety Disorder 

Social anxiety disorder, or social phobia, is described as an intense, irrational, 
and persistent fear of being scrutinized or negatively evaluated by others (Table 
22.5).1 Most commonly, patients report fear of public speaking or performance, 
but the disorder can encompass any social interaction and may be generalized as 
well as specific. Exposure to the feared situation almost always induces anxiety, 
and anticipation of the event or situation interferes significantly with the patient's 
normal routine or relationships. The patient is usually aware that the fear is ir
rational and excessive, but this awareness does not reduce the physical and psy
chological symptoms associated with the disorder. These symptoms may include 
diaphoresis, blushing, tachycardia, trembling, and halting or rapid speech. Fears 
of fainting and loss of bowel or bladder function are also common. 

TABLE 22.5. Diagnostic Criteria for Social Phobia 

A. A marked and persistent fear of one or more social or performance situations in 
which the person is exposed to unfamiliar people or to possible scrutiny by others. The 
individual fears that he or she will act in a way (or show anxiety symptoms) that will be 
humiliating or embarrassing. Note: In children, there must be evidence of the capacity 
for age-appropriate social relationships with familiar people and the anxiety must occur 
in peer settings, not just in interactions with adults. 

B. Exposure to the feared social situation almost invariably provokes anxiety, which may 
take the form of a situationally bound or situationally predisposed panic attack. Note: In 
children, the anxiety may be expressed by crying, tantrums, freezing, or shrinking away 
from social situations with unfamiliar people. 

C. The person recognizes that the fear is excessive or unreasonable. Note: In children, this 
feature may be absent. 

D. The feared social or performance situations are avoided or else are endured with intense 
anxiety or distress. 

E. The avoidance, anxious anticipation, or distress in the feared social or performance 
situation(s) interferes significantly with the person's normal routine, occupation 
(academic) functioning or social activities or relationships, or there is marked distress 
about having the phobia. 

F. In individuals under 18 years of age, the duration is at least 6 months. 
G. The fear or avoidance is not due to the direct physiologic effects of a substance 

(e.g., a drug of abuse, a medication) or a general medical condition and is not better 
accounted for by another mental disorder (e.g., panic disorder with or without 
agoraphobia, separation anxiety disorder, body dysmorphic disorder, a pervasive 
developmental disorder or schizoid personality disorder). 

H. If a general medical condition or another mental disorder is present, the fear in criterion 
A is unrelated to it (e.g., the fear is not of stuttering, trembling in Parkinson's disease, or 
exhibiting abnormal eating behavior in anorexia nervosa or bulimia nervosa.) 

Specify if: 
Generalized: If the fears include most social situations (also consider the additional diag

nosis of avoidant personality disorder). 

Source: American Psychiatric Association,l with permission. 



458 DEBORAH S. MCPHERSON 

Left untreated, social anxiety disorder is chronic and may result in severe dis
ability. Avoidance of social situations may reduce symptoms but has no impact 
on the underlying psychological distress. Significant academic and occupational 
limitations can occur as a result of the disorder. Patients are frequently unable to 
complete their education and may remain in less rewarding careers as a result of 
their persistent fears and anxiety. 22 

The lifetime prevalence of social anxiety disorder has been estimated at about 
13%. Social phobia is slightly more common in women and usually begins in child
hood or adolescence. Rarely does onset occur after age 25; however, symptoms may 
become more apparent as new social and occupational situations arise throughout 
adulthood.23 About half of the patients report an association of the onset of their 
phobia with a specific experience, with the remainder reporting social anxiety for 
most of their lives.24-26 Because patients are typically unwilling to acknowledge 
their fears in an interview format, brief screening questions can be used to improve 
the detection of social anxiety disorder. In a recent study of 9375 patients, the fol
lowing yes-or-no statements were found to be 89% sensitive in detecting social pho
bia: (1) "Being embarrassed or looking stupid is among my worst fears"; (2) "Fear 
of embarrassment causes me to avoid doing things or speaking to people"; (3) "I 
avoid activities in which 1 am the center of attention."27 

Complications and Comorbidity 

Depression, addiction, and suicide are frequently associated with social anxiety dis
order. The lifetime risk of depression is increased by four times, and nearly one fifth 
of patients presenting with social phobia also abuse alcohol. 25 Longitudinal data 
suggest that social anxiety disorder preexists in 70% of cases of substance abuse, 
emphasizing the importance of early detection and treatment of this disorder.26 

Management 

BEHAVIORAL THERAPY 

The most effective therapy in treating social phobia is focused on reducing anx
iety by reducing avoidance behavior. Components of CBT include anxiety man
agement techniques, improvement in social coping skills, cognitive restructur
ing, and finally gradual exposure. Treatment may require up to 24 sessions and 
can be conducted individually or in groups. Up to 75% of patients have demon
strated benefit from CBT, even after discontinuing sessions. Relapse rates are 
significantly higher following discontinuation of effective pharmacotherapy, sup
porting the consideration of CBT as initial treatment in appropriate patients.28 

Pharmacologic Therapy 

Selective serotonin reuptake inhibitors (SSRIs) are considered an appropriate 
first-line therapy for generalized social anxiety disorder. Controlled trials of 
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paroxetine (Paxil), fluvoxamine (Luvox), and sertraline (Zoloft) have demon
strated acute treatment improvement rates in 50% to 75% of patients.29 A recent 
open trial of citalopram (Celexa) has shown effectiveness as well.3o As a class, 
these agents provide the benefit of an antidepressant, are non-habit-forming, and 
have a relatively low side-effect profile. Because of their delayed onset of ac
tion, the SSRIs are not appropriate for acute anxiety episodes. Common adverse 
reactions include nausea, dry mouth, headache, and sexual dysfunction. SSRIs 
should not be used within 2 weeks of MAOIs because of the potential for seri
ous or fatal interactions. 

Benzodiazepines have long been effectively used in the treatment of acute so
cial phobia because of their rapid onset and tolerability. Improvement rates of 
40% to 80% have been demonstrated in controlled studies of alprazolam (Xanax) 
and clonazepam (Klonopin).31 Benzodiazepines should be used cautiously in pa
tients with a history of substance abuse because of their ability to produce phys
ical dependence. With the introduction of effective long-term treatments, ben
zodiazepines are frequently used in low doses for initial symptom relief in 
combination with SSRIs and CBT. 

Controlled clinical trials demonstrate that approximately two third of patients 
with generalized social anxiety disorder will achieve improvement with MAOIs. 
The typical recommendation for treatment is phenelzine (Nardil), 45 to 90 mg 
per day.32 Careful consideration should be given to dietary restrictions and risks 
associated with the use of MAOIs. Strict adherence to a low tyramine diet is re
quired to prevent potentially fatal hypertensive reactions. Many over-the-counter 
medications are contraindicated in patients using MAOIs, including several an
tihistamines and decongestants. Common adverse effects include weight gain, 
sedation, postural hypotension, and sexual dysfunction. 

While controlled trials using beta-blockers for generalized social phobia have 
shown little effectiveness, these agents are clinically effective in low doses 
episodically for performance anxiety.33 Typically, propranolol (Inderal) 10 to 40 
mg is used. These agents are contraindicated in patients with asthma, sinus brady
cardia, second- or third-degree heart block, congestive heart failure, and cardio
genic shock. 

Obsessive-Compulsive Disorder 

Obsessions are recurrent, intrusive thoughts, impulses, or images that are per
ceived as inappropriate, grotesque, or forbidden (Table 22.6).1 Obsessions are 
uncontrollable, and patients often feel they will unwillingly act upon these im
pulses. Common themes include contamination, self-doubt, need for order or 
symmetry, or loss of control of violent or sexual impUlses. 

Compulsions are repetitive behaviors or thoughts that reduce the anxiety ac
companying the obsessions. They may include physical behaviors such as check
ing locks or hand washing or mental acts such as counting or praying. Patients 
are frequently aware that their behavior is excessive and irrational. 



460 DEBORAH S. MCPHERSON 

TABLE 22.6. Diagnostic Criteria for Obsessive-Compulsive Disorder 

A. Obsessions or compulsions 
Obsessions as defined by 1, 2, 3, and 4: 

1. Recurrent and persistent thoughts, impulses, or images that are experienced, at 
some time during the disturbance, as intrusive and inappropriate and that cause 
marked anxiety or distress. 

2. The thoughts, impulses, or images are not simply excessive worries about real
life problems. 

3. The person attempts to ignore or suppress such thoughts, impu Ises, or images or 
to neutralize them with some other thought or action. 

4. The person recognizes that the obsessional thoughts, impulses, or images are 
a product of his or her own mind (not imposed from without, as in thought 
insertion). 

Compulsions as defined by 1 and 2: 
1. Repetitive behaviors (e.g., hand-washing, ordering, checking) or mental acts 

(e.g., praying, counting, repeating words silently) that the person feels driven 
to perform in response to an obsession, or according to rules that must be 
applied rigidly. 

2. The behaviors or mental acts are aimed at preventing or reducing distress or 
preventing some dreaded event or situation; however, these behaviors or mental 
acts either are not connected in a realistic way with what they are designed to 
neutralize or prevent or are clearly excessive. 

B. At some point during the course of the disorder, the person has recognized that the 
obsessions or compulsions are excessive or unreasonable. Note: This does not apply to 
children. 

C. The obsessions or compulsions cause marked distress, are time-consuming (take more 
than 1 hour a day), or significantly interfere with the person's normal routine, occupa
tional (or academic) functioning, or usual social activities or relationships. 

D. If another axis I disorder is present, the content of the obsessions or compulsions is not 
restricted to it (e.g., preoccupation with food in the presence of an eating disorder; hair 
pulling in the presence of trichotillomania; concern with appearance in the presence of 
body dysmorphic disorder; preoccupation with having a serious illness in the presence 
of hypochondriasis; preoccupation with sexual urges or fantasies in the presence of 
paraphilia; or guilty ruminations in the presence of major depressive disorder). 

E. The disturbance is not due to the direct physiologic effects of a substance (e.g., a drug 
of abuse, a medication) or a general medical condition. 

Specify if: 
With poor insight: If, for most of the time during the current episode, the person does not 

recognize that the obsessions and compulsions are excessive or unreasonable. 

Source: American Psychiatric Association,l with permission. 

Obsessive-compulsive disorder (OCD) occurs equally in men and women, al
though the onset is frequently earlier in men. While once considered rare, OCD 
is now recognized as relatively common with a lifetime prevalence of 2.5%.34 
Age of onset is usually during late adolescence or early adulthood, although some 
childhood presentations have been reported. Presentation in late adulthood is rare 
and should prompt an investigation for an organic cause. The onset may be in
sidious or acute; however, the disorder is usually chronic. Even in patients re
ceiving appropriate treatment, elimination of symptoms is uncommon. Progno
sis is most favorable when the onset is mild, the disorder begins in adulthood, 
obsessions are more prominent than compulsions, and treatment is sought 
promptly. 
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Because of the nature of the disorder, patients may present as a result of a sec
ondary physical symptoms such as extremely dry skin from repeated hand wash
ings. A supportive, nonthreatening approach is recommended because the pa
tient's embarrassment and fears concerning the compulsive behavior cause 
reluctance to disclose the source of symptoms. Useful screening questions in
clude: "Do you ever find that certain thoughts and images keep coming into your 
head even though you try to keep them out? Do these thoughts make sense or 
do they seem absurd or silly? Do you sometimes feel that you must do certain 
things over and over even though you don't want to? Does this seem reasonable 
or does this seem excessive?" Affirmative answers to these questions may prompt 
further evaluation for OeD. 

Differential Diagnosis 

Depressive disorders, GAD, and hypochondriasis should be considered when 
symptoms resembling OeD occur. Of significance in diagnosing oeD is the pa
tient's perception of the obsessive thinking. In patients with depression or GAD, 
excessive worries may resemble obsessive thinking, but the patient considers 
these ruminations to be realistic and appropriate. In OeD, the patient usually rec
ognizes the obsessions as absurd. Hypochondriasis is more similar to OeD be
cause of the unrealistic nature of the obsessions with disease; however, the pa
tient rarely experiences compulsions. Physical disorders that may present with 
symptoms similar to OeD include encephalitis, diabetes insipidus, head trauma, 
Huntington's chorea, and some brain tumors. 

Management 

BEHAVIORAL THERAPY 

The basis of behavioral therapy for oeD involves increasing exposure to the 
feared object or obsession while preventing patients from performing their usual 
rituals. Therapy is usually continued for 8 to 10 weeks and may involve family 
members, especially if the family is supporting the patient's disorder by assist
ing in the compulsive behavior. Although the exposure technique can be diffi
cult for both the patient and the family, 80% to 90% of patients with oeD are 
improved after behavior therapy.35 

PHARMACOLOGIC THERAPY 

Patients with a purely obsessional disorder, comorbid depression, or an inability 
to comply with behavioral therapy often have improvement with pharmacologic 
therapy. SSRIs have demonstrated effectiveness in treating oeD with signifi
cantly fewer side effects than TeAs. Their ease of use and relative safety have 
improved the opportunity for treatment of OeD by family physicians. In gen
eral, higher doses of SSRIs must be used to treat OeD than in the treatment of 
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depression. Fluoxetine (Prozac) at 40 to 80 mg/day, paroxetine (Paxil) at 20 to 
60 mg/day, sertraline (Zoloft) at 50 to 200 mg/day, and fluvoxamine (Luvox) up 
to 300 mg/day, have all been demonstrated to be effective to some extent in OCD 
patients.36 Because fluvoxamine is dosed twice daily, this agent presents an in
creased risk of serotonin withdrawal due to incorrect dosing over that of the re
maining agents in this class. Side effects associated with SSRIs include nausea, 
diarrhea, insomnia, and sexual dysfunction. 

Clomipramine (Anafranil), a TCA, has been shown to be effective in OCD in 
doses from 150 to 250 mg/day. While therapy must often continue for at least a 
year, the dose may be reduced once improvement in the obsessive symptoms is 
established. TCA side effects are dose dependent and include seizures, weight 
gain, sedation, anticholinergic effects, impotence, and cardiac conduction delays. 
Regardless of the choice of therapy, termination of pharmacotherapy will usu
ally result in the return of symptoms. 

Posttraumatic Stress Disorder 

Posttraumatic stress disorder (PTSD) is characterized by a cluster of symptoms 
that occur following experience of a profound trauma such as rape, combat, nat
ural disaster, or sudden violent death of a friend or family member (Table 22.7).1 
Four categories of criteria are required to accurately diagnose PTSD. A traumatic 
event occurred in which the patient witnessed or experienced actual or threat
ened death or serious injury and responded with intense fear, helplessness or hor
ror. Upon exposure to memory cues, the event is reexperienced through intru
sive flashbacks, recollections, or nightmares. The patient avoids trauma-related 
stimuli and feels emotionally numb or disassociated. The patient has increased 
arousal indicated by irritability, difficulty sleeping, hypervigilance, difficulty con
centrating, or increased startle response. In addition, these symptoms must per
sist for more than 1 month and significantly interfere with the patient's occupa
tion and/or social life. 1 

PTSD is the fifth most prevalent psychiatric disorder, with a lifetime preva
lence of 8% to 12%. Although often associated with war, it is estimated that more 
than 50% of people will experience a traumatic event severe enough to cause 
PTSD at some time in their lives. Of those exposed to such an event, 20% will 
develop PTSD. 31 Symptoms usually begin within 3 months of the traumatic event. 
Having had a psychiatric disorder prior to the trauma or a family history of psy
chiatric disorders increases the risk of developing PTSD. Developing PTSD also 
increases the risk of subsequent psychiatric problems. Up to 80% of patients with 
PTSD have a comorbid psychiatric disorder. The most common comorbidities 
include depression, dysthymia, GAD, substance abuse, panic disorder, bipolar 
disorder, phobias, and dissociative disorders.38 In a recent study, the risk for a 
major depressive episode increased by 5.7-fold in men and 3.4-fold in women 
compared to individuals without this disorder. Risk for mania increased by 15.5-
fold in men and 4. I-fold in women. Additionally, patients with PTSD were six 



TABLE 22.7. Diagnostic Criteria for Posttraumatic Stress Disorder 

A. The person has been exposed to a C. Persistent avoidance of stimuli associ-
traumatic event in which both of the ated with the trauma and numbing of 
following were present: general responsiveness (not present 

1. The person experienced, wit- before the trauma), as indicated by three 
nessed, or was confronted with (or more) of the following: 
an event or events that involved 1. Efforts to avoid thought, feelings, 
actual or threatened death or or conversations associated with 
serious injury, or a threat to the the trauma 
physical integrity of self or others. 2. Efforts to avoid activities, place, or 

2. The person's response involved people that arouse recollections of 
intense fear, helplessness, or the trauma 
horror. Note: In children, this 3. Inability to recall an important 
may be expressed instead by aspect of the trauma 
disorganized or agitated behavior. 4. Markedly diminished interest 

B. The traumatic event is persistently or participation in significant 
reexperienced in one (or more) of the activities. 
following ways: 5. Feeling of detachment or 

1. Recurrent and intrusive distressing estrangement from others 
recollections of the event, 6. Restricted range of affect (e.g., 
including images, thoughts, or unable to have loving feelings) 
perceptions. Note: In young 7. Sense of foreshortened future (e.g., 
children repetitive play may occur does not expect to have a career, 
in which themes or aspects of the marriage, children, or a normal life 
trauma are expressed. span) 

2. Recurrent distressing dreams of the D. Persistent symptoms of increased arousal 
event. Note: In children there may (not present before the trauma), as 
be frightening dreams without rec- indicated by two (or more) of the 
ognizable content. following: 

3. Acting or feeling as if the traumatic 1. Difficulty falling or staying asleep 
event were recurring (includes a 2. Irritability or outbursts of anger 
sense of reliving the event that 3. Difficulty concentrating 
occurs on awaking or when 4. Hypervigilance 
intoxicated). Note: In young 5. Exaggerated startle response 
children trauma-specific E. Duration of the disturbance (symptoms 
reenactment may occur. in criteria B, C, and D) is more than 1 

4. Intense psychological distress at month. 
exposure to internal or external F. The disturbance causes clinically 
cues that symbolize or resemble significant distress or impairment in 
an aspect of the traumatic event. social, occupational, or other important 

5. Physiologic reactivity on exposure area of functioning. 
to internal or external cues that 
symbolize or resemble an aspect 
of the trau matic event. 

Specify if: 
Acute: if duration of symptoms is less 

than 3 months 
Chronic: if duration of symptoms is 3 

months or more 

Specify if: With delayed onset if onset of 
symptoms is at least 6 months after the 
stressor 

Source: American Psychiatric Association,' with permission. 
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times more likely to attempt suicide. Notably, these risks return to normal lev
els when patients achieve remission of their PTSD symptoms.39 

Diagnosis 

The diagnosis of PTSD during an office visit can be challenging. Patients fre
quently do not offer information about traumatic events or typical PTSD symp
toms. In addition, depression and substance abuse may obscure the underlying 
disorder. It is essential to approach the patient with an empathetic and nonjudg
mental attitude to elicit a history of trauma. In the case of adult trauma, ques
tions may be asked directly, such as, "Have you ever been physically attacked 
or threatened? Have you ever been in a severe accident or disaster?" Childhood 
trauma often requires an approach that established normality. "Many persons are 
troubled by frightening events from their childhood. Have you ever had thoughts 
like this ?"40 

Management 

The treatment of PTSD is complicated because of the wide range of symptoms 
and likelihood of predisposing factors and comorbid conditions. In general, the 
goals of treatment are to reduce symptoms, improve coping mechanisms, reduce 
disability, and lower comorbidity. These goals can be achieved through patient 
education, pharmacotherapy and psychotherapy. 

BEHAVIORAL THERAPY 

Individual or group therapy plays an important role in the treatment plan ofPTSD. 
CBT or exposure therapy, which uses repeated, detailed imagining of the trauma 
in a controlled environment, can help patients learn to cope with their anxiety 
through desensitization. Other effective skills gained through behavioral therapy 
include cognitive restructuring, anger management, and relapse prevention. 
Group therapy often enables patients to benefit from empathy provided by other 
survivors while directly confronting their grief and anxiety. PTSD can have dev
astating effects on family members as well, so family therapy is often warranted.41 

PHARMACOLOGIC THERAPY 

While behavioral therapy is indicated for all patients with PTSD, appropriate 
pharmacologic therapy can reduce symptoms associated with reexperiencing, 
avoidance, and hypervigilance. In addition, effective treatment of coexisting con
ditions improves the success of behavioral therapy. SSRIs have demonstrated the 
broadest range of efficacy and lowest side effect profile in the treatment of PTSD. 
Sertraline (Zoloft) is the only SSRI approved by the FDA specifically for the 
treatment of PTSD.42 Fluvoxamine (Luvox) has effectiveness in reducing ob
sessional thoughts and eliminating insornnia.43 TCAs and MAOIs have histori-
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cally been used in the treatment of PTSD, but have essentially been replaced by 
the use of SSRIs. Because of the frequent use of alcohol and other contraindi
cated substances by patients with PTSD, MAOI and benzodiazepine use is dis
couraged. Trazodone (Desyrel) at doses of 50 to 200 mg has a unique role in 
promoting sleep through sedative properties and suppression of rapid eye move
ment sleep, thereby reducing the nightmares associated with PTSD.44 Antia
drenergic agents are often effective in reducing nightmares, hypervigilance, star
tle reactions, and outbursts of rage. Clonidine (Catapres), 0.2 mg tid, titrated from 
0.1 mg at bedtime is typically used. Propranolol (Inderal) in doses of 60 to 640 
mg/day and guanfacine (Tenex) 1 to 2 mg/day at bedtime may also be consid
ered. Blood pressure should be checked periodically with long-term use of these 
agents because of the potential for hypotension.45 

Referral 

Family physicians are trained to initiate counseling and begin first-line pharma
cotherapy. If symptoms persist despite use of a combination of an SSRl, tra
zodone, and c1onidine, psychiatric consultation should be obtained before seda
tive or hypnotic agents are used. In most cases, PTSD patients require referral 
to a mental health professional for psychotherapy. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Nancy Nelson is a 40-year-old female accountant. 

PRESENTING PROBLEM 

"Feeling nervous." 

PRESENT ILLNESS 

Mrs. Nelson reports a long history of recurrent anxiety, becoming worse 
over the last 3 years. Her hands are often moist and tremulous, and she has 
trouble falling asleep at night. Her symptoms are worse with new people 
and when with clients at work. She is fearful of making mistakes on the 
job, especially on clients' tax returns. She has trouble relaxing even on 
weekends and vacations. She feels some relief when she takes a drink of 
alcohol. 

PAST MEDICAL HISTORY 

She has had three urinary tract infections over the past year; the last was 
treated 4 months ago. 

SOCIAL HISTORY, HABITS, AND FAMILY HISTORY 

Are unchanged since her last visit 4 months ago (see Chapter 15). 

REVIEW OF SYSTEMS 

She reports occasional urinary frequency and one- to two-time nocturia. 

• What additional medical history would you like to know? Why? 
• What is a likely reason for today's visit? 
• What more would you like to know about her symptoms at work? 
• What might Mrs. Nelson be trying to tell you today? 
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Objective 

GENERAL 

The patient appears tense and fidgets with her hair and fingers during the 
interview. 

VITAL SIGNS 

Blood pressure, 118/60; pulse, 74 and regular; respirations, 18. 

EXAMINATION 

The eyes, ears, nose, and throat are normal; the neck and thyroid are un
remarkable; the hands are cool with slightly moist palms. No tremor is 
present. 

• What additional information-if any-might you include in the physical 
examination, and why? 

• Are there other areas of the body that should be examined today? Why? 
• What physical diseases might cause Mrs. Nelson's symptoms? How 

might you eliminate these as diagnostic possibilities? 
• What laboratory tests or diagnostic imaging-if any-would you obtain 

today? Why? 

Assessment 

• What is your diagnostic assessment? How would you explain this to Mrs. 
Nelson? 

• Might today's complaint be a "ticket of admission" to discuss other prob
lems? Explain. 

• Might her symptoms be related to life events that have not yet been dis
cussed, and how would you elicit this information? 

• What might be the impact of this illness on the family? On coworkers? 

Plan 

• Describe your therapeutic recommendation. How would you explain this 
to Mrs. Nelson? 

• What-if any-life-style changes would you advise? 
• Would you recommend consultation or referral? Explain. 
• What continuing care would you recommend? 
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Depression 
RUPERT R. GOETZ, SCOTT A. FIELDS, 

AND WILLIAM L. TOFFLER 

Depression in primary care settings has been a particular focus of recent atten
tion. 1,2 To effectively treat patients with the many common presentations of 
depression, family physicians need a systematic understanding of the types of 
depressive disorders. We first explore diagnostic and therapeutic concepts, high
lighting the structure behind the current understanding of these disorders. Then 
we discuss the application of these concepts to the process of evaluation and 
treatment of patients, including special populations. 

Epidemiology 

Almost half of all office visits resulting in a mental disorder diagnosis are to 
nonpsychiatrists, mostly physicians in primary care. Patients seen in this setting 
may be in an earlier, less organized stage of illness. Table 23.1 summarizes the 
prevalence of depressive disorders. Generally, women are at higher risk than men, 
as are patients with other medical or psychiatric conditions. 

Etiology 

Mechanisms of depression in three main areas have been investigated: biologic 
abnormalities, psychological causes, and social factors. These areas are summa
rized in the biopsychosocial model of Engel. 3 The ultimate causes of these dis
orders remain unclear. Clinically, etiologic differentiation and specific biologic 
tests remain limited in their usefulness. Genetic factors may play a role in in
creased susceptibility. First-degree relatives of a patient with depressive disor
der have about a 25% to 30% likelihood of major depression or bipolar disor
der. Twin studies have shown concordance for major depression of 50% for 
monozygotic twins and 25% for dizygotic twins.4 The variation in risk makes 
unlikely a single depressive disorder gene with predictable penetrance for spe
cific disorders. 

Psychological factors have long been considered important in depression. Cog-

470 
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TABLE 23.1. Epidemiology of Depressive Disorders in the General Population 

Disorder 

Major depression 
Dysthymia 
Bipolar disorder 

Current prevalence (%) 

3-6 
1 

<0.5 

Lifetime prevalence (%) 

10-20 
2-3 

0.5-1.0 

nitive-behavioral theory holds that cognitive distortions, activated by a stressor, 
lead some individuals to unrealistically negative and demeaning views of them
selves, the world, and the future. Some theories of depression place a high value 
on the patient's function within society. That is, patients cannot be understood 
outside their social context. 

Diagnosis 

The Diagnostic and Statistical Manual of Mental Disorders, 4th edition, revised 
(DSM-IV) divides mood disorders into 10 categories: major depression; bipolar 
I; bipolar II; dysthymic; cyclothymic; those due to general medical conditions; 
those due to substance abuse; and depressive, bipolar, and mood disorders not 
otherwise specified.5 

Diagnostic Criteria 

A major depressive disorder requires the patient to have a major depressive 
episode (Table 23.2), and there should never have been a manic, hypomanic, or 
mixed episode. Symptoms should cause significant impairment and not be due 

TABLE 23.2. DSM-IV Diagnostic Criteria for a Major Depressive Episode 

A. Five of the following nine symptoms are present for at least 2 weeks 
1. Depressed mood 
2. Diminished interest or pleasure 
3. Significant appetite or weight change 
4. Sleep disturbance (insomnia or hypersomnia) 
5. Psychomotor agitation or retardation 
6. Fatigue or loss of energy 
7. Feelings of worthlessness or inappropriate guilt 
8. Diminished ability to think or concentrate 
9. Recurrent thoughts of death or su icide 

B. Not a mixed episode 
C. Causes significant distress or impairs function 
D. Not attributable to medical condition or substance abuse 
E. Not attributable to bereavement 

Note: A mnemonic may be useful to recall these criteria: Depression is worth seriously mem
orizing extremely gruesome criteria, sorry (DIWSMEGCS). These initials stand for: Depressed 
mood, Interest, Weight, Sleep, Motor activity, Energy, Guilt, Concentration, and Suicide.6 

Source: Adapted from American Psychiatric Association,S with permission. 
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TABLE 23.3. DSM-IV Diagnostic Criteria for Dysthymic Disorder 

A. Depressed mood for at least 2 years 
B. Two of the following six symptoms 

1. Poor appetite or overeati ng 
2. Insomnia or hypersomnia 
3. Low energy or fatigue 
4. Low self-esteem 
5. Poor concentration or difficulty making decisions 
6. Feelings of hopelessness 

C. Never interrupted for more than 2 months at a time 
D. No major depression during the first 2 years 
E. Never had a manic episode 
F. Not superimposed on a psychotic disorder 
G. Not attributable to medical conditions or substance abuse 
H. Causes significant distress or impairment 

Source: Adapted from American Psychiatric Association,S with permission. 

to substances or bereavement. Either depressed mood or loss of interest or pleas
ure is required. Once the diagnosis is made, the severity (mild, moderate, severe), 
result of treatment (partial or full remission), and presence or absence of psy
chotic features are noted. 

Dysthymia is used to describe a specific disorder rather than a "mild depres
sion." It is diagnosed when two of six criteria (Table 23.3) are met over a pe
riod of 2 years, uninterrupted by more than a 2-month period and not initiated 
by a major depression. 

Bipolar disorders are divided into types I and IT, the former characterized by 
at least one manic (Table 23.4) or mixed episode, the latter by at least one hy
pomanic episode and major depressive episodes. Mania is distinguished from hy
pomania by the longer duration and presence of marked impairment in social or 
occupational functioning or the need for admission to a hospital because of dan
ger to self or others. A mixed episode is defined as fitting criteria for major de
pressive and manic episodes together for 1 week. 

Analogous to dysthymia, cyclothymia is a disorder characterized by hypomanic 

TABLE 23.4. DSM-IV Diagnostic Criteria for Manic Episode 

A. Distinct period of elevated, expansive or irritable mood for 1 week 
B. Three of the following seven symptoms (four if the mood is only irritable) 

1. Inflated self-esteem or grandiosity 
2. Decreased need for sleep 
3. More talkative than usual or pressure to keep talking 
4. Flight of ideas or experience of racing thoughts 
5. Distractibility 
6. Increased goal directed activity or psychomotor agitation 
7. Excessive involvement with pleasurable activities with potential painful consequences 

C. Not a mixed episode 
D. Disturbance causes marked impairment 
E. Not based on medical conditions or substance abuse 

Source: Adapted from American Psychiatric Association,S with permission. 
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and depressed episodes over 2 years, never without depressive symptoms for 
longer than 2 months. Mood disorders caused by general medical conditions and 
substance-induced mood disorders are now included within the group of depres
sive disorders, and atypical disorders are divided into three "not otherwise spec
ified" categories. 

In family practice and other primary care settings, depressed patients usu
ally present with physical complaints. Depression may co-occur with med
ical problems such as chronic pain or human immunodeficiency syndrome 
(HIV), or with substance abuse. Thus, an organic basis for the disturbance 
must first be ruled out. The condition should also not be attributable to a pri
mary psychotic disorder. Depressive disorders can be linked in a diagnostic 
algorithm (Fig. 23.1). The important role of early detection of medical dis
orders and a possible manic episode is emphasized by its placement near the 
top of the sequence. There is a spectrum of disease that should be consid
ered. While the criteria for diagnosing major depression are well defined by 
DSM-IV, subthreshold depressive symptoms have a significant impact on pa
tients' ability to function and quality of life. Depression has also been asso
ciated with other adverse outcomes such as increased medical morbidity and 
mortality. 

Related Diagnoses 

Several other disorders present with dysphoria as the chief complaint or promi
nent feature. They should be considered as part of a differential diagnosis (Fig. 
23.2). 

COGNITIVE DISORDERS 

Cognitive mood disorders may include both depressed and manic presentations 
together with indications of an underlying medical disorder in the physical, men
tal status, or laboratory examination. In particular, abnormalities in cognitive test
ing, such as disorientation, memory deficits, and attention and concentration dif
ficulties should raise the concern of a cognitive disorder. 

Delirium and dementia may have prominent depressive symptoms. Delir
ium, characterized by inability to sustain attention, is more likely in elderly 
or medically ill patients. It is often acute in onset and shows fluctuation. De
mentia begins insidiously. Affective lability, periods of apathy, and concen
tration and memory problems are prominent. Differentiation from the "pseu
dodementia of depression" may be difficult, and treatment may have to be 
directed at a depressive disorder to clarify the diagnosis. Alcohol and drug 
abuse and dependence disorders fall into the category of substance-related 
mental disorders. The classification of the psychiatric disorders induced by 
substances into each category emphasizes the importance of distinguishing 
them as a first priority. 
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PSYCHOTIC DISORDERS 

Psychotic disorders are characterized by loss of reality contact. When the de
pressive symptoms meeting criteria for a major depressive episode or for mania 
are present as well, a diagnosis of a schizoaffective disorder is made. Differen
tiation from the depressive disorders with psychotic features is possible when 
there is a 2-week history of psychosis in the absence of depressive symptoms. 
Occasionally, treatment for both disorders over time is required to clarify the un
derlying diagnosis. 

ANXIETY DISORDERS 

Anxiety disorders, in particular panic and posttraumatic stress disorder, may have 
severe dysphoria as the presenting complaint. The prominence of anxiety and 
vegetative signs characteristic of depression may help define the diagnosis (see 
Chapter 22). 

SOMATOFORM DISORDERS 

With somatoform disorders, such as chronic pain (somatoform pain disorder) and 
hypochondriasis, a patient who meets criteria for the depressive disorder should 
be assigned this diagnosis in addition to the somatoform diagnosis. 

PERSONALITY DISORDERS 

Personality disorders are characterized by long-standing, pervasive, maladaptive 
personality traits; they therefore also often include significant dysphoria. The 
presence of a personality disorder should not obviate the diagnosis of a major 
depressive disorder. However, a patient who has suffered from intense constant 
distress since adolescence is much less likely to respond to biologic treatments 
than a patient with major depression alone. 

BEREAVEMENT 

Grief, though intense, must be seen within its cultural context. The duration may 
be variable, though morbid preoccupation with worthlessness, prolonged 
and marked functional impairment, and marked psychomotor retardation 
may raise the concern that the patient is suffering from a major depression (see 
Chapter 26). 

Evaluation 

A clear series of diagnostic and therapeutic steps allows differentiation of disor
ders and logical treatment choice. Formal screening tools, such as the Beck De
pression Inventory 7 or simple screening questions about loss of interest or pleas
ure may be helpful in identifying whom to evaluate. 
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1. History: A thorough evaluation should include safety, current history and re
view of systems, prior episodes of depression (including psychosis, suicide 
ideation and attempts), treatments, prior medical problems, childhood and de
velopmental difficulties, and family and social histories. The question of sui
cidal risk is the initial overriding concern. Together with this consideration 
the degree of the patient's competence to participate in treatment planning 
must be assessed.8 History of previous manic episodes must be investigated. 
Vegetative signs, including changes in sleep, appetite, weight, and sexual func
tioning, should be explored because of their relevance for medication choice. 

2. Mental status examination: The general appearance of the patient must be 
noted. Abnormalities in the patient's cognitive function should raise the sus
picion of an organic etiology. Loose associations, flight of ideas, or loss of 
reality contact point toward psychosis. Abnormal emotional states are the hall
mark of depressive disorders. Irritability and euphoria may speak for mania. 
Rating scales such as the Mini-Mental Status Examination or the Beck De
pression Inventory may be helpful for objectifying this examination. 

3. Laboratory evaluation: Laboratory workup of depression should include ba
sic chemistries, complete blood count, and thyroid studies. Patients evaluated 
for depression are at increased risk for physical disorders. 

4. Consultation: Each family physician must define when to refer a patient. Physi
cian variables regarding consultation include experience with particular drugs, 
comfort with psychotherapeutic modalities, and availability of reliable con
sultants. Patient variables include trust in the physician, openness to referral, 
specific diagnostic characteristics such as psychosis, or treatment failure. Ad
mission of a suicidal patient or treatment with electroconvulsive therapy (ECT) 
generally requires psychiatric consultation. 

Treatment Principles 

The patient's safety must be established. Voluntary or involuntary hospitaliza
tion must be offered when such safety is in doubt. No-harm contracts may be 
useful for assessing the risk to the patient; they cannot replace a comprehensive 
plan. Biologic, psychological, and social interventions must be prioritized. A re
turn visit for more extended evaluation and treatment planning may be neces
sary. 

In the context of depression, several rules based on diagnostic considerations 
or documented clinical confidence have been formulated to guide treatment9 : 

1. Treat medical disorders that underlie the depression first. 
2. Address alcohol and drug abuse before attempting other interventions. 
3. When a patient meets criteria for major depression, make the diagnosis and 

provide medical treatment. 
4. When a patient does not fully meet these criteria, psychotherapy alone or a 

treatment trial with antidepressants may be reasonable. 
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5. A 6-week treatment period at full, recommended strength may be considered 
an adequate medication treatment trial. 

6. In the presence of psychosocial issues, psychotherapy should be provided in 
addition to biologic treatments. 

7. The effect of treatment should be monitored, and patients who fail follow-up 
appointments should be actively reengaged in treatment. 

When a patient does not respond to the initial treatment strategy, the history 
is reviewed for hidden alcohol or drug abuse, unrecognized underlying medical 
problems, or subtle psychotic symptoms. Patient compliance and determination 
of antidepressant blood levels are considered. The treatment plan is reviewed and 
revised as appropriate. Strategies used when there has been no response include 
changing to another antidepressant, such as tricyclics, or augmentation with 
lithium or thyroid. 

Treatment 

Biologic Therapies 

Differentiation of unipolar from bipolar depressive disorders is crucial because 
the basic treatment strategies differ. The mainstay of therapy for major depres
sion is the antidepressant, although mood stabilizers and neuroleptics are used 
adjunctively. Conversely, the main treatment for bipolar disorders is a mood sta
bilizer, and adjunctive use of neuroleptics and antidepressants may be required. 

When major depression is present, treatment with antidepressants should (and 
in some cases of dysthymia may) be offered. The compounds differ little in their 
antidepressant efficacy, but their side-effect profiles are diverse (Table 23.5). 
Choice is dictated by the desire to achieve or avoid certain side effects. Obvi
ously, cost is also an important consideration, highlighted by managed care. Use 
of antidepressants in patients with bipolar disorders may increase the number of 
cycles per year and may provoke a manic episode. 

SELECTIVE SEROTONIN REUPTAKE INHIBITORS (SSRls) 

The SSRI antidepressants (e.g., citalopram, fluoxetine, fluvoxamine, paroxetine, 
and sertraline) with almost exclusive serotonin activity have favorable side-ef
fect profiles. Due to ease of use (often once-a-day dosing), they have become a 
frequent flrst choice, despite their cost. They have low sedative and anticholin
ergic properties. There is also a very low risk of death from overdose. They are 
activating and should be given during the day. This activation may trigger agi
tation, anxiety, and restlessness (akathisia), which can be disconcerting to the pa
tient. Resulting or primary sleep difficulties may require addition of a medica
tion such as diphenhydramine or a sedating antidepressant, such as trazodone. 

Interactions with other medications can lead to dangerous side effects. These 
are most often mediated through effects on the cytochrome P-450 hepatic isoen-
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zymes. Different antidepressants affect differing subsystems, thus current drug 
interaction tables should be used when prescribing them with other medications. 

TRICYCLIC AND RELATED ANTIDEPRESSANTS 

These classic antidepressants include, for example, amitriptyline, imipramine, 
nortriptyline, and desipramine (from most sedating to least). They are well stud
ied, effective, and generally the least inexpensive. These drugs are also known 
as serotonin-norepinephrine reuptake inhibitors. Newer preparations include 
clomipramine and venlafaxine. These preparations may be especially helpful if 
the SSRIs are ineffective. 

Once a medication is chosen, a low starting dose is generally initiated. Incre
mental increases are made until the expected target range is reached, a clinical 
response is noted, or unacceptable side effects occur. Such dosage increases are 
often tolerated every 3 or 4 days. Full thempeutic effects on their mood and en
ergy can be expected after approximately 4 weeks, yet sleep may improve within 
a few days. The patient may experience increased energy before mood and de
pressive thought patterns are reversed. Thus the early treatment phase is poten
tially more dangerous for a patient with suicidal thoughts. Because beneficial ef
fects and side effects vary greatly in individual patients, frequent visits, initially 
weekly or even more often, are required until the depression has been alleviated. 

When the patient has achieved remission of the depression, the medication 
should be continued for a minimum of 4 to 5 months. In cases of recurring or 
severe depression, continued medication for a longer period, possibly years, may 
be best. Once the decision to stop treatment has been made, dosage should be 
reduced slowly over several weeks while observing for any signs of relapse for 
several months. 

OTHER ANTIDEPRESSANTS 

Newer medications include bupropion, mirtazapine, nefazodone, trazodone, and 
venlafaxine. Bupropion may cause fewer sexual side effects, yet it must be taken 
in several daily doses. Mirtazapine may be useful in depression with anxiety or 
insomnia. Nefazodone and venlafaxine may combine the usefulness of the two 
prior drugs, and trazodone's sedation may make it particularly useful when sleep 
is impaired. Monoamine oxidase inhibitors are rarely used and have largely been 
supplanted by SSRIs. The risk of a hypertensive crisis can be avoided by ex
cluding foods high in tyramine. 

MOOD STABILIZERS 

Lithium is one of the most effective mood stabilizers also used to augment an
tidepressants. It has antidepressant properties for the bipolar patient with de
pression as well as antimanic properties for the patient with elevated mood; it 
works best when used prophylactically. It is excreted renally, so changes in fluid 
balance or dietary salt intake can dramatically affect the lithium level and pro-
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duce toxicity. Side effects include gastrointestinal disturbances, hypothyroidism, 
and nephrogenic diabetes insipidus. Carbamazepine, gabapentin, topiramate, and 
valproate represent alternatives to lithium in bipolar disorders. 

Psychological Therapies 

When asked, significant numbers of patients requiring treatment for depression 
prefer psychotherapy to medications. For mild cases of major depression, inter
personal and cognitive-behavioral treatments should be used first. Combination 
of psychotherapy with antidepressants may be particularly indicated in patients 
maintained on medications, patients with severe neurotic character problems, and 
in the context of marital conflict. 10 There may be significant differences in the 
usefulness of these therapies for the short-term versus the long-term treatment of 
depression. Particularly when both biologic and psychological treatments are sug
gested, clear agreements, possibly contractual, are necessary between collabo
rating providers specifying who is responsible for care. 

Electroconvulsive Therapy 

Psychiatric referral for ECT remains a useful, effective option for treatment of 
severe depression and mania. Studies have shown it to be as effective or supe
rior to other antidepressant treatments. It is contraindicated in a patient with re
cent stroke, space-occupying intracranial lesions, or recent myocardial infarction. 
There are no scientifically valid studies showing longer-term memory loss or dis
turbances in the ability to learn new information. Maintenance antidepressant 
treatment should follow to prevent relapse. 

Social Treatments 

Implications of the depression for marital, family, job, and social functioning 
must be considered and addressed. The patient's support network must be ex
plored. Expectations regarding length of complete or partial disability should be 
discussed early. Social work interventions can hasten full recovery, which may 
otherwise be delayed or even made impossible. 

Special Populations 

Children 

Social withdrawal, poor school performance, a phobia, aggression, self-depreca
tion, and somatic complaints may herald depression, in which case standardized 
testing of children may be helpful. Biologic treatments are generally considered 
to be effective for major depression in children and adolescents. The dosage of 
medications must take into consideration the lower fat/muscle ratio, which leads 
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to a decreased volume for distribution of the drug. The relatively larger liver in 
children leads to more rapid metabolism of the tricyclic agents than in adults. 
Prepubertal children can have more dramatic swings in blood levels; therefore, 
doses should be divided three times daily, a practice that can likely be discon
tinued in the adolescent. Psychotherapy is frequently necessary, at times with in
clusion of the whole family in treatment. 

Elderly Population 

Distinction between somatic (vegetative) symptoms of depression and physical 
problems is a common problem in the elderly (see Chapter 5). Vague somatic 
discomforts may herald depression. Psychotic symptoms may be subtle and fo
cus on somatic complaints. When symptoms of cognitive impairment accompany 
depression, three main disorders must be distinguished: delirium, pseudodemen
tia of depression, and depression in dementia. Delirium is characterized by its 
course, but the latter two diagnoses may be more difficult to delineate. A fam
ily history of depressive disorder, concern about the deficits, and an inability to 
try hard at cognitive tasks all speak for depression. 

A treatment trial with antidepressants to influence the reversible portion of the 
patient's dysfunction may be helpful. Side effects require particular attention. Of 
most concern are excess sedation, cardiac arrhythmias, orthostatic hypotension, 
and anticholinergic syndromes. Medications are usually begun at half the normal 
dosages for the average adult patient, and changes are made less frequently. Side 
effects should be monitored carefully and levels determined when questions arise. 
ECT may be useful in elderly patients with refractory depression, psychotic symp
toms, medication intolerance, or medical compromise, as rapid progression to se
vere nutritional depletion is not uncommon. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Mary Nelson is a 71-year-old married female retired teacher. 

PRESENTING PROBLEM 

"No energy and sleeping poorly." 

PRESENT ILLNESS 

For the past 2 months, Mrs. Nelson has noted tiredness and disturbed sleep. 
She lacks energy all day, yet sleeps for only short periods at night and wakes 
each morning about 4 a.m. unable to fall asleep again. Her appetite is poor, 
and she sometimes cries inappropriately. She has had several similar 
episodes in the past treated with antidepressants. Her last visit, about 8 
months ago, focused on management of her hypertension (see Chapter 8). 

PAST MEDICAL HiSTORY 

She is hypertensive on hydrochlorothiazide for 10 years, with an ACE
inhibitor added 8 months ago. 

SOCIAL HiSTORY, HABITS, AND FAMILY HISTORY 

All are unchanged since her previous visit. 

REVIEW OF SYSTEMS 

She occasionally notes daytime somnulence, especially during the after
noon. She believes she has lost some weight recently. 

• What additional medical history might help clarify the problem? 
• How might you inquire about life events that could be contributing to 

Mrs. Nelson's problem? 
• What might have prompted the visit today? How would you elicit this 

information? 
• What more might you like to know about the daytime sleepiness? 
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Objective 

VITAL SIGNS 

Weight, 1191b (decrease of 3 lb since her previous visit 8 months ago); 
blood pressure, 142176; pulse, 70. 

EXAMINATION 

The patient has a flat affect, speaks slowly, and becomes tearful several 
times during the interview. The eyes, ears, nose, and throat are normal. 
There are no abnormalities of the neck and thyroid. The hands are warm, 
and there is no tremor . 

• What additional data-if any-might you obtain from the physical ex
amination? Why? 

• What physical diseases-if any-might account for today's symptoms? 
How would you examine for these possibilities? 

• What-if any-laboratory tests would you obtain today? 
• What physical findings-if present-would suggest that the problem is 

other than a primary affective disorder? Explain. 

Assessment 

• What is your diagnostic assessment? How would you explain this to the 
patient? 

• How might the family be contributing to the illness? 
• How might you assess the possibility of suicidal intent? Describe how 

you would frame this inquiry. 
• What is likely to be the meaning of this illness to the patient? To the 

family? 

Plan 

• Describe your specific recommendations. How would you present these 
to Mrs. Nelson? 

• What community resources-if any-might be useful in caring for this 
patient's problem? How would you gain involvement of these other pro
fessionals? 

• If Mrs. Nelson indicated that she had thoughts of suicide, what would 
you do? 

• What continuing care would you advise? 



24 
Care of Acute Lacerations 
BRYAN J. CAMPBELL AND DOUGLAS J. CAMPBELL 

The optimum management of lacerations requires knowledge of skin anatomy 
and the physiology of wound healing. Such knowledge facilitates proper man
agement of wounds of varying depth and complexity. By understanding the heal
ing process, the family physician can maximize the options for repair and min
imize the dangers of dehiscence and infection. The goals of primary closure are 
to stop bleeding, prevent infection, preserve function, and restore appearance. 
The patient always benefits from a physician who treats the patient gently, han
dles the tissue carefully, understands anatomy, and appreciates the healing 
process. 1.2 

Ski n Anatomy 

Figure 24.1 represents a model of the skin and the underlying tissue down to 
structures such as bone or muscle. Two additional features of skin anatomy that 
affect the repair of injuries are cleavage lines and wrinkles. Lines of cleavage 
are also known as Langer's lines. These lines are formed by the collagen bun
dles that lie parallel in the dermis. An incision or repair along these lines lessens 
disruption of collagen bundles and decreases new collagen formation and there
fore causes less scarring. Wrinkle lines are not always consistent with Langer's 
lines. If a laceration is not in an area of apparent wrinkling, following the basic 
outline of Langer's lines results in the best repair. 

Wound Healing 

Phase One: Inflammatory Phase 

The substrate, or inflammatory, phase occurs during the first 5 to 6 days after 
injury. Leukocytes, histamines, prostaglandins, and fibrinogen, delivered to the 
injury site via blood and lymphatic channels, attempt to neutralize bacteria and 
foreign material. The amount of inflammation present in a wound is related to 
the presence of necrotic tissue, which is increased by dead space and impaired 
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Epidermis 
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Subcutaneous 
tissue 
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Deep tissue --~:~!ii=~~~iiji~~~~~ (e.g. muscle 
or bone) ;;;; 

FIGURE 24.1. Model of skin and subcutaneous tissue. 

circulation. Specific measures that reduce the inflammatory response include de
bridement, removal of foreign material, cleaning, control of bleeding, and pre
cise tissue coaptation. 

Phase Two: Fibroblastic Phase 

The fibroblastic, or collagen, phase occupies days 6 though 20 after injury. Fi
broblasts enter the wound rapidly and begin collagen synthesis, which binds the 
wound together. As the collagen content rises, the wound strength increases un
til the supporting ligature can be removed. Compromise of the vascular supply 
can inhibit the development of collagen synthesis and interfere with healing. 

Phase Three: Maturation (Remodeling) Phase 

The wound continues to undergo remodeling for 18 to 24 months, during which 
time collagen synthesis continues and retraction occurs. Normally during this 
time the scar becomes softer and less conspicuous. The prominent color of the 
scar gradually fades, resulting in a hue consistent with the surrounding skin. Aber
rations of the maturation process can result in an unsightly scar such as a keloid. 
Such scars are due to a combination of inherited tendencies and extrinsic factors 
of the wound. Proper technique in wound care and repair minimizes the extrin
sic contribution to keloid formation. If it is necessary to revise an unsightly scar, 
the ideal delay is 18 months or more after the initial repair. 

Anesthesia 

Under most circumstances it is preferable to anesthetize the wound prior to prepa
ration for closure. Before applying anesthesia, the wound is inspected using a 
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slow, gentle, aseptic technique to ascertain the extent of injury including an as
sessment of the neurovascular supply. At this time a decision is made to refer 
the patient if the complexity of the wound warrants consultation. 

Topical Agents 

When appropriate, topical anesthesia is ideal, as pain can be relieved without 
causing more discomfort or anxiety. Small lacerations may be closed without ad
ditional medications. 

PAC (PONTOCAINE/ ADRENALINE/COCAINE) AND 

T AC (TETRACAINE! ADRENALINE/COCAINE) 

Pontocaine or tetracaine 2%/aqueous epinephrine (adrenaline) 1:1000/cocaine 
(PAC) is the most commonly used topical agent. 3,4 It may be prepared in a 100-
mL volume by mixing 25 mL of 2% tetracaine, 50 mL of 1:1000 aqueous epi
nephrine, 1l.8 g of cocaine, and sterile normal saline to a volume of 100 mL. 

Placing a saturated pledget over the wound for 5 to 15 minutes often provides 
adequate local anesthesia. Blanching of the skin beyond the margin of the wound 
allows an estimation of adequate anesthesia. Further anesthesia may be applied 
by injection if necessary. 

EMLA 

Ernla is a commercially available preparation of 2.5% lidocainel2.5% prilocaine 
in a buffered vehicle. It is squeezed onto the skin surface and covered with an 
occlusive dressing. Its efficacy is similar to that of TAC, but it takes nearly twice 
as long to anesthetize the skin (30 minutes). The same guideline of skin blanch
ing applies to the use of Emla. 

ETHYL CHLORIDE 

A highly volatile fluid, ethyl chloride comes in commercially prepared glass bot
tles with a sprayer lid. This fluid can be sprayed onto the skin surface by in
verting the bottle and pressing the lid. The flammable fluid chills the skin rap
idly. The agent may be applied until skin frosting occurs. It provides brief 
anesthesia, allowing immediate placement of a needle without causing additional 
pain. 

Injectable Agents 

liDOCAINE 

Lidocaine produces moderate duration of anesthesia (about 1-2 hours) when used 
in a 1% or 2% solution. When mixed with 1:100,000 aqueous epinephrine, the 
anesthetic effect is prolonged (2-6 hours), and there is a local vasoconstrictive 
effect. Any anesthetic mixed with epinephrine should be used with caution on 
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fingers, toes, ears, nose, or the penis to avoid risk of ischemia and subsequent 
necrosis. Occasional toxicity occurs with lidocaine, but most reactions are due 
to inadvertent intravascular injection. Manifestations of toxicity include tinnitus, 
numbness, confusion, and rarely progression to coma. True allergic reactions are 
unusual. 

It is possible to reduce the discomfort of lidocaine injection by buffering the 
solution with the addition of sterile sodium bicarbonate.5- 8 A solution of 9 mL 
of lidocaine plus I mL of sodium bicarbonate (44 mEq/50 mL) is less painful to 
inject but provides the same level of anesthesia as the unbuffered solution. It is 
also possible to buffer other injectable agents including those with epinephrine. 
However, epinephrine is unstable at a pH above 5.5 and is commercially pre
pared in solutions below that pH. Therefore, any buffered local anesthetic with 
epinephrine must be used within a short time ofpreparation.9 Warming a buffered 
solution to body temperature provides additional reduction of the pain of injec
tion. Buffering also appears to increase the antibacterial properties of anesthetic 
solutions. 10 

ADDITIONAL AGENTS 

Mepivacaine (Carbocaine) produces longer anesthesia than lidocaine (about 
45-90 minutes). It is not used with epinephrine. Reactions are similar to those 
seen with lidocaine. Procaine (Novocain) works quickly but has a short duration 
(usually less than 30-45 minutes). It has a wide safety margin and may be used 
with epinephrine. Bupivacaine (Marcaine) is the longest-acting local anesthetic 
(approximately 6-8 hours). It is often used for nerve blocks or may be mixed 
with lidocaine for problems that take longer to repair. It is also useful for in
jecting into a wound to provide postprocedural pain relief. It may be mixed with 
epinephrine and is available in 0.25%, 0.50%, and 0.75% solutions. 

DIPHENHYDRAMINE 

Diphenhydramine (Benadryl) may also be used as an injectable anesthetic.l1 It 
is somewhat more painful to inject than lidocaine but has an efficacy similar to 
that of lidocaine. Diphenhydramine may be prepared in a 0.5% solution by mix
ing a l-mL vial of 50 mg diphenhydramine with 9 mL of saline. This solution 
is useful when a patient claims an allergy to all injectable anesthetics. 

Anesthetic Methods 

INFILTRATION BLOCKS 

Infiltration blocks are useful for most laceration repairs. The wound is infiltrated 
by multiple injections into the skin and subcutaneous tissue. Using a long nee
dle and a fan technique decreases the number of injection sites and therefore de
creases the pain to the patient. Using a 27-gauge or smaller needle to inject 
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through the open wound margin also minimizes the patient's discomfort, as does 
moving from an anesthetized area slowly toward the unanesthetized tissue. 

FIELD BLOCKS 

Field blocks result in similar pain control but may distort the wound margin less 
and are useful where accurate wound approximation is necessary (e.g., the ver
million border). The area around the wound is injected in a series of wheals com
pletely around the wound, thereby blocking the cutaneous nerve supply to the 
laceration. This technique is more time-consuming but produces longer-lasting 
anesthesia. Another option to reduce the initial pain of the injection is to pro
duce a small wheal using buffered sterile water and then injecting the anesthetic 
through the wheal. The buffered water has a brief anesthetic action. 

NERVE BLOCKS 

Nerve blocks are most commonly effected by injecting a nerve proximal to the 
injury site. The most frequent use of this technique is the digital block performed 
by injecting anesthetic into the webbing between the digits at the metacar
pophalangeal joint on each side of the digit (Fig. 24.2). Mouth and tongue lac
erations are repairable using dental blocks. It is useful to receive practical in
struction in such blocks from a dental colleague. 

FIGURE 24.2. Digital nerve block. 
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Sedation 

The Task Force on Sedation and Analgesia by Non-Anesthesiologists12 provides 
excellent protocols for sedative use by family physicians. Under adequate ob
servation sedative agents can help the doctor deal with difficult patients. For all 
agents described herein, it is imperative that there be appropriate monitoring and 
that adequate resuscitation equipment be readily available. The welfare of the pa
tient is of prime concern, and such medications should not be used solely for the 
provider's convenience. 

Ketamine 

Ketamine is a phencyclidine derivative. It provides a dissociative state resulting 
in a trance-like condition and may provide amnesia for the procedure. Ketamine 
can be administered by many routes, but the most practical for laceration repair 
is the oral method. It usually results in significant analgesia without hypotension, 
decreased heart rate, or decreased respiratory drive. The use of proper monitor
ing and the availability of resuscitation equipment is mandatory. Oral ketamine 
can be prepared by adding 2.5 mL of ketarnine hydrochloride injection (100 
mg/mL) to 7.5 mL of flavored syrup. It is then given at a dose of 10 mglkg. Se
dation occurs over 20 to 45 minutes after ingestion. The most common side ef
fects include nystagmus, random extremity movements, and vomiting during the 
recovery stage.13 

Midazolam (Versed) 

Midazolam is a benzodiazepine with typical class effects of hypnosis, amnesia, 
and anxiety reduction. It is readily absorbed and has a short elimination half-life. 
It may be given as a single dose via the nasal, oral, rectal, or parenteral route. 
The rectal route is useful when the patient is combative. A cooperative patient 
prefers oral or nasal administration (oral dose 0.5 mglkg; nasal dose 0.25 mglkg, 
by nasal drops). Injectable midazolam is used to make a solution that may be 
given orally or nasally. The drug should be made into a 5 mg/mL solution. For 
oral use it may be added to punch or apple juice to improve the taste. The max
imum dose for children by any route is 8 mg. 

For rectal administration, a 6-French (F) feeding tube is attached to an angio
cath connected to a 5-mL syringe. The lubricated catheter is then inserted into 
the rectum and the drug injected followed by a syringe full of air to propel the 
medication into the rectum. The tube is then withdrawn and the patient's but
tocks are held together for approximately I minute. The dose is 0.45 mglkg by 
this route. The medication may begin to work as soon as 10 minutes after ad
ministration. Side effects may be delayed, so the patient should be observed for 
at least an hour as the duration of a single dose lasts about an hour. Some burn
ing can occur when the nasal route is used. Inconsolable agitation may appear 
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regardless of the route of administration. This side effect of agitated crying re
solves after several hours. Vomiting may also occur. IZ,14,15 

Fentanyl 

Fentanyl is a powerful synthetic opioid that produces rapid, short-lasting seda
tion and analgesia. Like other opioids, its effects are reversible, and it has lim
ited cardiovascular effects. Although it can be given in many forms, oral trans
mucosal fentanyl citrate (OTFC) is available commercially in a lollipop (Fentanyl 
Oralet). This drug, commonly used as an preanesthetic medication, is available 
in three dosage forms (200, 300, and 400 mg). The dose for adults is 5 mg/kg 
to a maximum of 400 mg regardless of weight. Pediatric dosages begin at 5 mg/kg 
to a maximum of 15 mg/kg or 400 mg (whichever is less). Children weighing 
less than 15 kg should not receive fentanyl. OTFC effects are apparent 5 to 10 
minutes after sucking the Oralet. The maximum effect is usually achieved about 
30 minutes after use, but effects may persist for several hours. Side effects are 
common but usually minor. About half of patients develop transient pruritus, 
15% notice dizziness, and at least one third develop vomiting. The most dan
gerous effect is hypoventilation, which can be fatal. lz,16,17 Oversedation or res
piratory depression responds to naloxone. 

Nitrous Oxide 

Nitrous oxide is a rapid-acting anesthetic that works within 3 to 5 minutes with 
a similar duration after cessation of administration.18 Commercial equipment is 
available to deliver a mixture of nitrous oxide and oxygen at various ratios (usu
ally 30-50% NzO/50-70% Oz). Side effects include nausea in about 10% to 15% 
of patients with occasional emesis. The efficacy of nitrous oxide is known to be 
variable. Although some patients object to the use of the mask, many patients 
prefer using a specially designed self-administration mask. Nitrous oxide can 
cause expansion of gas-filled body pockets, and for that reason it should not be 
used in patients with head injuries, pneumothoraces, bowel obstructions, or mid
dle ear effusions. 

Wound Preparation 

Proper preparation of a wound can improve the success of aesthetically accept
able healing. The wound should be closed as soon as possible, although most 
lacerations heal well if closed within 24 hours after the injury. After anesthesia, 
proper cleansing should be accomplished by wiping, scrubbing, and irrigating 
with normal saline using a large syringe with or without a 22-gauge needle, which 
produces enough velocity to clean most wounds. Antiseptic soaps such as hexa
chlorophene (pHisoHex), chlorhexidine gluconate (Hibiclens), or povidone-io-
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dine (Betadine) can also be used, but one should be aware that all of these cleans
ing agents with the exception of nonnal saline will delay wound healing to some 
extent by destroying fibroblasts and leukocytes as well as bacteria. Sterile scrub 
brushes may be useful for cleaning grossly contaminated lesions. 

Mter washing and irrigation, the area is draped with sterile towels to create a 
clean field. The wound is then explored using sterile technique to confinn the 
depth of injury, ascertain whether injury to underlying tissue has occurred, rule 
out the presence of any foreign body, and determine the adequacy of anesthesia. 
After examination, debridement is perfonned if necessary. 

Debridement is the process of converting an irregular dirty wound to a clean 
one with smooth edges. Wound margins that are crushed, mangled, or devital
ized are excised unless it is unwise to do so. Tissue in areas such as the lip or 
eyelid should be removed with extreme caution. It is pointless to increase the de
formity when a somewhat imperfect scar can provide a more functional result. 
If a considerable amount of tissue has been crushed, initial removal of all the 
damaged tissue may result in undesirable function (such as would occur if the 
skin over a joint was removed). Such injuries should be closed loosely using sub
cutaneous absorbable sutures. The scar can be revised later if necessary. 

The initial incision is made with a scalpel followed by excision with a pair of 
sharp tissue scissors. The edges should be perpendicular to the skin surface or 
even slightly undercut to facilitate eversion of the skin margins (Fig. 24.3). In 
hairy areas incisions should parallel the hair shafts to minimize the likelihood of 
hairless areas around the healed wound (Fig. 24.4). 

After debridement the skin edges are held together to see if it is possible to 
approximate them with minimal tension. Generally, it is necessary to undermine 
the skin to achieve greater mobility of the surface by releasing some of the sub
cutaneous skin attachments that prevent the skin from sliding (Fig. 24.5). This 
step takes place in the subcutaneous layer and can be done with a scalpel or scis-

FIGURE 24.3. Slight undercutting of the wound edges facilitates slight eversion of the 
wound edge. 
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FIGURE 24.4. Parallel debridement in a hairy area avoids damaging hair follicles. 

sors. The wound is then undermined circumferentially about 4 to 5 mm from the 
edge of the margin. The undermining should be equal across the wound and 
widest where the skin needs to move the most, usually the center of the cut. 

Hemostasis can be accomplished most easily by simple pressure on the wound 
site for 5 to 10 minutes. If pressure is unsuccessful, bleeders may be carefully 
cauterized or ligated. Cautery or ligation can hinder healing if large amounts of 
tissue are damaged. Small vessels can be controlled with absorbable suture if 
necessary, but large arterial bleeders may need to be controlled with permanent 
ligature if it is possible to do so without compromising the distal circulation. If 

• 

FIGURE 24.5. Undermining the subdermal layer facilitates closure. 
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oozing persists, the wound is closed with a drain (e.g., a sterile rubber band or 
Pemose drain) left in the wound several days. An overlying pressure dressing 
minimizes bleeding. Advancing the drain every other day permits healing with 
minimal hematoma formation. 

Wound Closure 

Suture options are listed in Table 24.1. Absorbable materials are gradually bro
ken down and absorbed by tissue; nonabsorbable sutures are made from chemi
cals that are encapsulated by the body and thus isolated from tissue. Monofila
ment sutures are less irritating to tissue but are more difficult to handle and require 
more knots than braided sutures. Stitches placed through the epidermis are done 
with nonabsorbable materials to minimize the tissue reactivity that occurs with 
absorbable stitches. Reverse cutting needles in a three-eighths or one-half circle 
design are available in various sizes for each type of suture. 

A well-closed wound has three characteristics: the margins are approximated 
without tension, the tissue layers are accurately aligned, and dead space is elim
inated. Deep stitches are placed in layers that hold the suture, such as the fat-

TABLE 24.1. Common Suture Materials 

Suture 

Absorbable 
Catgut 

Chromic catgut 

Polyglycolic acid (Dexon) 
Polyglactic acid (Vicryl) 

Polyglyconate (Maxon) 

Nonabsorbable 
Silk 

Nylon (Ethilon, Dermilon) 

Polypropylene 
(Proline SurgiPro) 

Braided polyester 
(Mersi lene, Eth iflex) 

Polybutester (Novofil) 

Advantages 

Inexpensive 

Inexpensive 

Low tissue reactivity 
Easy hand ling 
Good tensile strength 
Easy hand ling 
Good tensile strength 

Handles well 
Moderately inexpensive 

High tensile strength 

Minimal tissue reactivity 
Inexpensive 
No tissue reaction 
Stretches, accommodates 

swelling 
Handles well 
Knots secure 

Elastic, accommodates 
swell i ng and retraction 

Disadvantages 

Low tensile strength 
Strength lasts 4-5 days 
High tissue reactivity 
Moderate tensi Ie strength and 

reactivity 
Moderately difficult to handle 
Occasional "spitting" of suture 

due to absorption delay 
Expensive 

Low tensile strength 
High tissue reactivity 
Increased infection rate 
Difficult to handle; slippery, 

so many knots needed 

Expensive 

Tissue drag if uncoated 
Expensive 

Expensive 



24. CARE OF ACUTE LACERATIONS 497 

fascial junction or the derma-fat junction. A buried knot technique is the pre
ferred method for placing deep sutures. Deep sutures provide most of the strength 
of the repair, and skin sutures approximate the skin margins and improve the cos
metic result (Fig. 24.6). 

Suture Techniques19- 21 

Simple Interrupted Stitch 

A simple interrupted stitch is placed by passing the needle through the skin sur
face at right angles, placing the suture as wide as it is deep. The goal is to place 
sutures that slightly evert the edge of the wound (Fig. 24.7). This maneuver pro
duces a slightly raised scar that recedes during the remodeling stage of healing 
and leaves a smooth scar. The opposite margin is approximated using a mirror 
image of the first placement. Following the natural radius of the curved needle 
places the suture in such a way as to evert the wound margin. It can be modi
fied to correctly approximate the margins when the wound edges are asymmet
riel (Fig. 24.8). Occasionally a wound exhibits excessively everted margins. By 
reversing the usual approach and taking a stitch that is wider at the top than at 
the base, the wound can be inverted, improving the cosmetic appearance (Fig. 
24.9). A useful general rule is that the entrance and exit points should be 2 mm 
from the margin for facial wounds but may be farther apart on other surfaces.1·2 

__ -Epidermis 

Dermis 

Subcutaneous 
tissue 

FIGURE 24.6. Layer closure showing sutures in the epidermis, at the dermal-epider
mal junction, and at the dermal-fat junction. 
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FIGURE 24.7. Simple interrupted suture with placement to facilitate wound eversion. 

The open-loop knot (Fig. 24.10) avoids placing the suture under excessive ten
sion and facilitates removal of the stitch. The fIrst throw of the knot with two 
loops ("surgeon's knot") is placed with just enough tension to approximate the 
wound margin. The second throw, a single loop, is tied, leaving a little space so 
no additional tension is place on the fIrst loop. Subsequent throws can be tight
ened snugly without increasing tension on the wound edge. Pulling all the knots 
to the same side of the wound makes suture removal easier and improves the 
aesthetics of the repair. As a rule of thumb one should put at least the same num-

~ ) J ) 

FIGURE 24.8. Placement of suture in an asymmetric wound. 
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FIGURE 24.9. Suture placement in a wound with everted edges. 

ber of knots of a monofilament suture as the size of the ligature (e.g., five knots 
with 5-0 suture). 

Vertical or Horizontal Mattress Suture 

The vertical mattress suture promotes eversion and is useful where thick layers 
are encountered or tension exists. Two techniques may be used. The classic 
method first places the deep stitch and closes with the superficial stitch (Fig. 
24.11). The short-hand method22 is performed by placing the shallow stitch first, 

FIGURE 24.10. Model of skin showing surgeon's knot. 
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FIGURE 24.11. Vertical mattress suture. 

pulling up on the suture (tenting the skin), and then placing the deeper stitch. 
Horizontal mattress sutures also have the advantage of needing fewer knots to 
cover the same area. 

Intra cuticular Running Suture 

The intracuticular running suture, utilizing a nonabsorbable suture, can be used 
where there is minimal skin tension. It results in minimal scarring without su
ture marks. Controlled tissue apposition is difficult with this method, but it is a 
popular technique because of the cosmetic result. The suture ends do not need 
to be tied but can be taped in place under slight tension (Fig. 24.12). 

Three-Point Mattress Suture 

The three-point or comer stitch is used to minimize the possibility of vascular 
necrosis of the tip of a V -shaped wound. The needle is inserted into the skin of 
the wound edge on one side of the wound opposite the flap near the apex of the 
wound (Fig. 24.13A,B). The suture is placed at the mid-dermis level, brought 
across the wound, and placed transversely at the same level through the apex of 
the flap. It is then brought across the wound and returned at the same level on 
the opposite side of the V parallel to the point of entry. The suture is then tied, 
drawing the tip of the wound into position without compromising the blood sup
ply (Fig. 24.13C). This method can also be used for stellate injuries where mul
tiple tips can be approximated in purse-string fashion. 

Running or Continuous Stitch 

The running stitch is useful in situations where speed is important (e.g., a field 
emergency) because individual knots do not have to be tied. It is appropriate for 
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FIGURE 24.12. Intracuticular running stitch. 

use on scalp lacerations especially, because it is good for hemostasis. The con
tinuous method does not allow fine control of wound margins (Fig. 24.14). 

Specific Circumstances 

Lacerations Across a Landmark 

Lacerations that involve prominent anatomic features or landmarks, such as 
the vermilion border of the lip or the eyebrow, require special consideration. 
Commonly a laceration is closed from one end to the other, but in special sit
uations it is advisable to place a retention stitch (a simple or vertical mattress 
stitch) to reapproximate the landmark border accurately. The remainder of 
the wound can then be closed by an appropriate method. If the retention stitch 
is under significant tension when the repair seems complete, it should be re
moved and replaced. 
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FIGURE 24.14. Running stitch. 

Beveled Lacerations 

A frequently seen injury, the beveled laceration, tempts the physician to close it 
as it is; but the undercut flap may not heal well owing to disruption of the blood 
supply. The margins of the wound should be modified, as shown in Figure 24.15. 
The edges are squared, undermined, and closed in layers. 

Dog Ears 

Dog ears, a common problem, results from wound closure where the sides of the 
laceration are unequal. One side bunches up, and a mound of skin occurs. It also 
occurs when an elliptical wound is closed in the center, leaving excess tissue at 
each end. To correct the problem, the dog ear is tented up with a skin hook, and 
a linear incision is made along one side. The excess triangle is then grasped at 
the tip and a second linear incision is made (Fig. 24.16). This maneuver allows 
closure in a single line. 
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FIGURE 24.15. Closure of beveled wound. (A) Squaring beveled edges. (8) Under
mining the fat layer. (C) layered closure. 
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FIGURE 24.16. Correction of "dog ear." (A) Excess tissue at end of repair. (6) Tent
ing the dog ear and first incision. (C) Pulling flap across initial incision and posi
tion of second incision. (D) Appearance of final closure. 

Complex Lacerations 

A wound may occur with unequal sides with a hump of tissue on one side. This 
lump of tissue may be excised using the technique described above for removal 
of dog ears. The triangular defect is then closed using a modification of the three
point mattress suture, the four-point technique shown in Figure 24.17. The re
sulting closure forms aT-shaped repair. 
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FIGURE 24.17. Unequal wound closure. (A) Sides of laceration are unequal. (B) Ex
cise triangle of tissue on longer side. (C) T-closure showing four-point suture. 

Finger Injuries 

AMPUTATED FINGERTIP 

If the area of the fingertip amputation is less than 1 cm2, the wound can be han
dled by careful cleansing, proper dressings, and subsequent healing by second
ary intention. If the wound is larger, the complexity of treatment increases. If the 
amputation is beveled dorsally and distally, a conservative approach without su
turing or grafting usually results in good healing. An unfavorable angle requires 
more extensive repair.23 Referral to a plastic or hand surgeon may be warranted. 

NAIL BED INJURIES 

Nail bed injuries can be managed by saving the nail and reapproximating nail 
matrix lacerations with fine absorbable sutures. It may be necessary to remove 
the nail to repair an underlying nail bed tear. The nail may then be replaced and 
held in position with several sutures, allowing the nail to act as a splint. 

Alternatives to Suturing 

Suturing has been an effective method for closing wounds for centuries, but op
tions for skin suturing are now available. They may even represent more cost
effective methods of wound closure. 
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Staples 

One option is the use of skin staples, which have been used for years in the op
erating room as the final closure for a variety of incisions. Typically, staples are 
used on the skin in wounds that would be closed in a straight line. The skin is 
closed with staples after other layers are closed by suturing. The most signifi
cant advantage to the use of staples is the decreased time necessary to close the 
skin. An assistant may be required to position the skin properly. 24 

Adhesives 

The most commonly used tissue glues are related to cyanoacrylate ester known 
as Super Glue. Tissue glues for superficial wounds have the advantage of rapid 
closure, minimal physical and emotional trauma to the patient, and absence of a 
foreign body in the wound.25,26 They may also be less expensive to use than tra
ditional methods of closure. 

Histoacryl Blue, a.k.a. Dermabond, has been commercially available in Canada 
since 1975, and in the United States since 1998. It is a safe alternative to sutur
ing.27- 29 Hemostasis must be achieved before applying the glue. Because some 
chemicals used for hemostasis such as Monsel's solution will prevent the adhe
sive from bonding to the skin, care must be taken to avoid skin edges. Layered 
closure may be accomplished using deep, absorbable sutures combined with sur
face adhesive. Surface sutures combined with adhesive should be avoided be
cause the adhesive will bond to the suture material and may make removing the 
suture difficult. Only wounds that are under no tension are appropriate for ad
hesive, such as those on the face and the forearm. Even wounds such as on the 
foot are generally inappropriate because as soon as the patient steps on the foot, 
pressure is generated across the wound edges. After hemostasis and cleansing 
have been achieved, the wound must be approximated using gloved fingers (vinyl 
is preferred to latex because it also not bond as well to the adhesive), metal in
struments (preferred because metal also does not bond as tightly to the adhesive 
as plastic), Steri-strips, or specially manufactured closure devices for use with 
the adhesive. With the wound edges approximated, a layer of adhesive is applied 
to the top of the wound and allowed to polymerize. Two more subsequent lay
ers should be applied and allowed to polymerize over the top of the first layer. 
Some other precautions: Because the adhesive is a very thin, runny liquid, grav
ity should be utilized to keep the liquid from running into eyes, the wound it
self, or other undesirable areas. IT adhesive does get on the cornea in spite of ap
propriate precautions, it does not cause damage and may be left to come off 
within a few days. Other methods to control the spread of the adhesive include 
sponges lightly moistened with saline or use of Vaseline around the area. The 
patient should be instructed to keep the wound dry for 7 to 10 days because mois
ture weakens the bonding strength. The wound can either be left open to air, or 
covered with a clean bandage. Petroleum-based products should also be avoided 
on the adhesive because of a weakening effect. 
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Postrepai r Management 

Most wounds should be protected during the first 1 to 2 days after repair. Fre
quently a commercial bandage may be used; but when the wound is still oozing, 
a pressure dressing is applied. The initial layer is a nonstick gauze dressing avail
able in sterile packages, such as Adaptic, Telfa, or Xeroderm. A gauze pad is 
then placed and held in place by roller gauze, elastic wrap, or elastic tape. Dress
ings are removed and the wound reexamined at 48 to 72 hours. If a drain has 
been placed, it should be advanced every 24 to 48 hours. If the wound is under 
significant tension, additional support can be achieved by using Steri-Strips or 
bulky supportive dressings, including splints that are commercially available or 
custom-made from plaster or fiberglass. 

Most wounds can be left open after the first 24 to 48 hours. It is important to 
remove wet dressings from a repair because the skin maceration that results from 
them may prolong healing and increase the risk of infection. Initial epithelial
ization takes place during the first 24 hours, and thereafter it is permissible to 
wash the wound briefly. Lacerations on the scalp and face may be impractical to 
bandage. 

Wounds should be reexamined for infection or hematoma formation after 2 to 
3 days if there is any concern at the time of repair. Contaminated wounds and 
wounds that have been open longer than 24 hours have a greater likelihood of 
infection. 

Timing of suture removal should be individualized, based on wound location, 
the mechanical stress placed on the repair, and the tension of the closure. Facial 
sutures should be removed within 3 to 5 days to minimize the possibility of su
ture tracks. Supporting the repair with Steri-Strips may decrease the likelihood 
of dehiscence. In skin areas that are not highly mobile (e.g., the back or ex
tremities) sutures are left in place for 7 to 10 days. On fingers, palms, soles, and 
over joints, the sutures remain in place at least 10 to 14 days and sometimes 
longer. Table 24.2 is a sample instruction sheet for patients. 

TABLE 24.2. Instructions for Patients 

1. Keep wound dressings clean and dry. Protect dressings from moisture when bathing. 
2. If the dressing gets wet, remove it and reapply a clean, dry dressing. 
3. Remove the dressing after 2 days and reapply every 2 days unless instructed otherwise. 
4. If any of the following signs appears, contact your physician or clinic immediately: 

A. Wound becomes red, warm, swollen, or tender. 
B. Wound begins to drain. 
C. Red streaks appear near the wound or up the arm or leg. 
D. Tender lumps appear in the armpit or groin. 
E. Chills or fever occur. 

5. Because of your particular injury the doctor would like your wound check in __ days. 
6. Please return for removal of your stitches in ___ days. 
7. You received the following vaccinations: 

A. Tetanus toxoid 
B. DT (diphtheria/tetanus) __ 
C. DPT (diphtheria/pertussis/tetanus) __ 
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Concurrent Therapy 

Preventing infection is an important aspect of laceration treatment. Puncture 
wounds and bites usually should not be closed because the risk of infection 
negates the advantage of closure. Dog bites can usually be safely closed, how
ever. Sometimes a gaping puncture wound on the face requires closure for cos
metic reasons despite the risk of infection. 

Antibiotic Usage 

Antibiotic prophylaxis is probably not helpful in most circumstances unless given 
in sufficient quantity to obtain good tissue levels while the wound is still open. 
IT extensive repair is necessary, intravenous antibiotics should be started during 
wound closure. Animal and human bite wounds are often treated by post-closure 
antibiotics. The efficacy of this practice remains controversial, but antibiotics are 
often given because of the extensive contamination that occurs with bite wounds, 
especially those from cats. Amoxicillin-clavulanate covers the typical bacteria of 
bite wounds. Doxycycline and ceftriaxone are alternative medications.29 

Tetanus Prophylaxis 

Tetanus prophylaxis is a crucial part of the care of the lacerated patient; it is im
perative that the immunization status of the patient be documented. Patients most 
likely to be inadequately immunized are the elderly, who may have never re
ceived a primary series. Table 24.3 is a summary of the guide published by the 
Centers for Disease Control and Prevention. Whenever passive immunity is re
quired, human tetanus immune globulin (Tlg) is preferred. The usual dose of Tlg 

TABLE 24.3. Guide to Tetanus Prophylaxis During Routine Wound Management 

History of adsorbed tetanus Clean, minor wounds All other wounds' 

toxoid (doses) Td b Tlg Td b Tlg 

Unknown or <3 Yes No Yes Yes 
2:Threec NOd No No· No 

'Such as, but not limited to, wounds contaminated with dirt, feces, soil, and saliva; puncture 
wounds; avulsions; and wounds resulting from missiles, crushing, burns, and frostbite. 
bFor children <7 years old; DPT (DT if pertussis vaccine is contraindicated) is preferred to 
tetanus toxoid alone. For persons 2:7 years of age Td is preferred to tetanus toxoid alone. 
clf only three doses of fluid toxoid have been received, a fourth dose of toxoid, preferably an 
adsorbed toxoid, is given. 
ciyes, if >10 years since last dose. 
"Yes, if >5 years since last dose. (More frequent boosters are not needed and can accentuate 
side effects.) 
Td = tetanus-diphtheria toxoid; Tlg = tetanus immune globulin; DPT = diphtheria/pertussis! 
tetanus. 



510 BRYAN J. CAMPBELL AND DOUGLAS J. CAMPBELL 

is 500 units 1M. Tetanus toxoid and TIg should be given through separate nee
dles at separate sites.30,31 
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CASE PRESENTATION 

You are called by the hospital emergency department staff at 6 p.m. One 
of your patients is there with a hand laceration. You go there to meet him. 

Subjective 

PATIENT PROFILE 

Ken Nelson is a 47-year-old married male home builder. 

PRESENTING PROBLEM 

"I cut my hand today." 

PRESENT ILLNESS 

Five hours ago, the patient cut his right hand on sheet metal at work. He 
finished his work shift and now presents at the end of the day for treat
ment. 

PAST MEDICAL HISTORY 

No serious illness or hospitalization. 

SOCIAL HISTORY 

Ken Nelson is a self-employed building contractor who lives with his wife 
and 16-year-old daughter. 

HABITS 

He does not use tobacco or alcohol. He drinks one thermos of coffee per 
day. 

FAMILY HISTORY 

Not recorded because of the limited nature of today's problem. 

• What more would you like to know about the injury? Why might this in
formation be important? 

• What do you need to know about his tetanus immunizations status? 
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• What are pertinent safety issues that should be elicited? 
• What might be the significance of the 5-hour delay in seeking care? How 

would you inquire about this? 

Objective 

VITAL SIGNS 

Blood pressure, 132/86; pulse, 66. 

EXAMINATION 

There is a 4-cm-long linear laceration of the lateral right hand; the wound 
extends into the subcutaneous tissues. The patient has full active and passive 
motion of the hand and fmgers. There is no loss of neurologic function. 

• What further information-if any-regarding the physical examination 
might be important? 

• What are some concerns regarding hand injuries, and how would you ex
amine to address these possibilities? 

• How can you determine that neurologic function is intact? 
• In what circumstances would you obtain laboratory testing or diagnostic 

imaging? 

Assessment 
• What are some concerns regarding this injury? How would you describe 

these concerns to the patient? 
• If the patient had lost sensory perception to one of his fingers, what would 

you do? 
• Is this a teachable moment for accident prevention? How would you ap

proach this issue with the patient? 
• What are pertinent insurance issues in regard to this injury? 

Plan 
• How would you prepare the wound for suturing, and what suture mate

rial would you use? Describe special considerations in suture technique 
for hand lacerations. 

• What would be your recommendation regarding tetanus prophylaxis? 
• Mr. Nelson asks about returning to work. How would you respond? 
• What aftercare would you recommend for this injury? 



25 
Athletic Injuries 
MICHAEL L. TUGGY AND CORA COLLETTE BREUNER 

Family physicians routinely treat many athletic injuries in their clinical practice. 
The benefits of long-term exercise in the prevention of common illnesses such 
as cardiovascular disease, osteoporosis, and falls in the elderly are well estab
lished. With the increased interest in fitness in the general population, the num
ber of people resuming more active exercise as they age is increasing. Injuries 
sustained in childhood or adolescence may have long-term effects that can ham
per later attempts at physical activity.l For all ages of patients, proper training 
and prevention can lead to lifelong participation in athletic activities. 

Most sports injuries are related to overuse injuries and often are not brought 
to the attention of the family physician until the symptoms are advanced. Trau
matic injuries are more readily diagnosed, but may have more serious long-term 
sequelae for the life of the athlete. Sport selection has a great impact on risk of 
injury. The adolescent athlete is probably at highest risk for injury due to sport 
selection, presence of immature growth cartilage at the growth plates and joint 
surfaces, and lack of experience.2 High-risk sports selected by young adults also 
have higher degrees of risk, which can be modified to lessen injury rates by train
ing and education. Table 25.1 lists common sports activities and their relative in
jury rates. 

Mechanisms of Injury 

Direct trauma is a common mechanism that leads to injury. Deceleration injuries 
are the most common form of serious injury, resulting in significant blunt trauma 
or joint injury. The athlete's momentum, enhanced by self-generated speed, grav
ity, and equipment, is translated into energy when impact occurs. This energy is 
then absorbed by the body in the form of blunt trauma, torsion of joints, or trans
fer of stress within the skeleton. 

Collision sports, such as football or rugby, and high-velocity sports, such as 
alpine skiing, have much higher rates of significant musculoskeletal injury due 
to the combination of speed and mass effect on impact. Factors that affect the 
extent of injury include tensile strength of the ligaments and tendons of affected 
joints, bony strength, flexibility, and ability of the athlete to reduce the impact. 

514 
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TABLE 25.1. Common Sports Injuries and Injury Rates 

Sports Injury rate 
activity Common injuries (per 1000 exposures) 

Running Tibial periostitis, stress fracture 14 
Metatarsal stress fractures 

Football ACL/MCl tears 13 
Shoulder dislocation/separation 
Ankle sprain 

Wrestling Shoulder dislocation 12 
MCl, lCl tears 

Gymnastics Spondylolysis/spondylolisthesis 10 
Ankle sprains 

Alpine/telemark skiing ACUMCl tears 9 
Skier's thumb 
Shoulder dislocation 

Basketball Ankle sprains 4 
Shoulder dislocation/separation 

Baseball lateral epicondylitis 4 
Rotator cuff tear 

Cross·country skiing Ankle sprains 3 
lateral epicondylitis 

ACl = anterior cruciate ligament; lCl = lateral collateral ligament; MCl = medial collateral 
ligament. 

This is where appropriate conditioning for a sport reduces injury risk. Not only 
are endurance and strength training important, but also practicing falls or recov
ery from falls can help the athlete diffuse the energy of the fall or impact. Ath
letes should be encouraged to use the appropriate safety equipment and to train 
comprehensively for their sport. 

Overuse injuries comprise the most common form of sports injuries seen by 
the family physician. These injuries are induced by repetitive motion leading to 
microscopic disruption of a bone-tendon or bone-synovium interface. This mi
crotrauma initiates an inflammatory response. If the inflammatory response is 
not modulated by a rest phase or is excessive due to mechanical factors, then 
degradation of the tendon or bone may occur. Predisposing factors that lead to 
overuse injuries include poor flexibility, imbalance of strength of opposing mus
cle groups, mechanical deformity (e.g., pes planus), inadequate rest between ex
ercise periods, and faulty equipment.3 Adolescent athletes are especially vulner
able to such injuries, especially in areas where growth cartilage is present in the 
epiphyseal or apophyseal attachments of major muscle groups. Elderly athletes 
also are at higher risk because of preexisting degenerative joint disease (DID) 
and poor flexibility. 

Overuse injuries can be classified in four stages. Stage 1 injuries are sympto
matic only during vigorous exercise and stage 2 during moderate exercise. Stage 
3 injuries are symptomatic during minimal exercise, and the symptoms usually 
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last up to 24 hours after exercise has ceased. Stage 4 injuries are painful at rest 
with no exercise to exacerbate the symptoms. Most overuse injuries are seen at 
later stages by physicians (stage 3 or 4) and require significant alteration in train
ing schedules to allow healing of the injury. Progressive inflammation from over
use can eventually lead to tendon disruption, periostitis (stress reaction), true 
stress fractures, or cartilaginous degeneration. Early periostitis may only appear 
as a "fluffiness" of the cortical margin with compensatory cortical thickening un
derlying it (Fig. 25.1). In more advanced cases, the margin is clearly blurred and 
the cortex significantly thickened. If symptoms suggest a significant stress reac
tion but x-rays are negative, then a bone scan is indicated. True stress fractures 
can be visualized on plain film while stress reactions (periostitis) are best seen 
on bone scan. Because stress fractures are inflammatory in nature, the compli
cation rates due to delayed or nonunion are higher than those with traumatic frac
tures.4 The results of improper treatment of these injuries can be severe, result
ing in permanent degenerative changes or deformity. The primary care provider 
plays an important role not only in diagnosing the injury early (and thus short
ening the rehabilitation period) but also in stressing prevention with proper train
ing guidance and timely intervention. 

Traumatic Injuries 

Physicians providing coverage for athletic events must recognize high-risk situ
ations for serious injuries and evaluate the safety of the sports environment. Ask
ing the following questions when first evaluating a patient with a traumatic in
jury helps suggest the correct diagnosis and focus the physical examination: 
During what sport did the injury occur? How did the injury occur? Where does 
it hurt? What aggravates the pain? Did other symptoms accompany the injury? 
Did swelling occur and if so, how soon? How old is the athlete? Has the athlete 
been injured before? Once these questions are answered, the physician should 
then perform a focused musculoskeletal and neurovascular exam. 

Ankle Injuries 

Ankle injuries are ubiquitous and constitute the most common acute muscu
loskeletal injury, affecting the entire spectrum of grade school to professional 
athletes. It is estimated that I million people present with ankle injuries each 
year, with an average cost of $300 to $900 for diagnosis and rehabilitation re
quiring 36 to 72 days for complete rehabilitation. Basketball players have the 
highest rate of ankle injuries, followed by football players and cross-country run
ners.5 Eighty-five percent of athletes with ankle sprains have inversion injuries. 
The most common structures injured with inversion are the three lateral liga
ments that support the ankle joint: the anterior and posterior talofibular ligaments, 
and the calcaneofibular ligament (Fig. 25.2). The other primary mechanism of 
ankle sprains is eversion, accounting for 15% of ankle injuries. In general, these 



A 

B 

FIGURE 25.1. (Al Periostitis of the proximal second metatarsal characterized by thick
ening of the cortex and "fluffy" appearance of the medial margin of the cortex. (B) 
The confirmatory bone scan identified two areas of significant inflammation of the 
second metatarsal. 
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FIGURE 25.2. Lateral view of major ankle ligaments and structures. 

are more severe than inversion injuries because of a higher rate of fractures and 
disruptions of the ankle mortise, leading to instability. The deltoid ligament is 
the most common ligament to be injured in eversion injuries. Fifteen percent of 
all complete ligament tears are associated with avulsion fractures of the tibia, 
fibula, talus, or the base of the fifth metatarsal. Epiphyseal growth plate injuries 
may be present in the young athlete who sustains an ankle injury. Clinical evi
dence for an epiphyseal injury of the distal fibula or tibia is bony tenderness 
about two finger breadths proximal to the tip of the malleolus.6 

DIAGNOSIS 

The examination in the immediate postinjury period may be limited by swelling, 
pain, and muscle spasm. Inspection should focus on an obvious deformity and 
vascular integrity. Ankle x-rays are necessary only if there is inability to bear 
weight for four steps both immediately and in the emergency department, or if 
there is bony tenderness at the posterior edge or tip of either malleoli. 7 The pa
tient should be reexamined after the swelling has subsided, as the second exam
ination may be more useful in pinpointing areas of tenderness. A pain-free pas
sive and active range of motion of the ankle should be determined in all aspects 
of movement. The anterior drawer test should be used to assess for joint insta
bility. A positive test, which entails the palpable and visible displacement of the 
foot more than 4 mm out of the mortise, is consistent with a tear of the anterior 
talofibular ligament and the anterior joint capsule.8 Injuries to the lateralliga-
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ment complex are assigned grades 1, 2, or 3 depending on the amount of effu
sion and functional disability. 

MANAGEMENT 

Immediate treatment is applied according to the RICE (rest, ice, compression, 
and elevation) protocol. 

Rest. The athlete can exercise as long as the swelling and pain are not worse 
within 24 hours. Exercise should include simple weight bearing. If there is pain 
with walking, crutches are required with appropriate instructions on use until the 
athlete is able to walk without pain. 

Ice. Ice should be applied directly to the ankle for 20 minutes at a time every 
2 hours, if possible, during the first 1 to 2 days. Icing should continue until the 
swelling has stopped. 

Compression. Compression can be applied in the form of a horseshoe felt ad
hesive (0.625 cm). An elastic wrap will do but is not optimal. The compression 
dressing is worn for 2 to 3 days. Air stirrup braces are recommended to allow 
dorsiflexion and plantar flexion and effectively eliminate inversion and eversion. 
For grade 3 sprains, casting for 10 to 14 days may be an option. 

Elevation. The leg should be elevated as much as possible until the swelling 
has stabilized. 

ORTHOPEDIC REFERRAL 

Indications for orthopedic referral include the following factors: fracture
dislocation, evidence of neurovascular compromise, penetrating wound into the 
joint space, and grade 3 sprain with tendon rupture. All patients with ankle in
juries should begin early rehabilitation exercises, including passive range of mo
tion and graduated strength training immediately after the injury. 

Overview of Knee Injuries 

It has been estimated that during each week of the fall football season at least 
6000 high school and college players injure their knees, 10% of whom require 
surgery.9 Even more discouraging are the results of a 20-year follow-up study of 
men who had sustained a knee injury in high school. The investigators found that 
39% of the men continued to have significant symptoms, 50% of whom had ra
diographic abnormalities.9 Knee braces, while popular, have not been proven to 
be effective in preventing knee ligament injuries. The best time to evaluate the 
knee is immediately after the injury. Within an hour of a knee injury, protective 
muscle spasm can prevent a reliable assessment of the joint instability. The fol
lowing day there may be enough joint effusion to preclude a satisfactory exam
ination. When evaluating knee injuries, compare the injured knee to the unin-
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jured knee. The Pittsburgh Decision Rules delineate evidence-based guidelines 
for when radiographs should be obtained. In general, any sports injury that in
volves a fall or torsional stress to the knee resulting in an effusion would man
date a knee radiograph. Knee radiographs are necessary to rule out tibial emi
nence fractures, epiphyseal fractures, and osteochondral fractures. Finally, an 
evaluation of the neurovascular status of the leg and foot is mandatory. 

Meniscus Injuries 

Meniscus injuries can occur from twisting or rotation of the knee along with deep 
flexion and hyperextension. Symptoms include pain, recurrent effusions, click
ing, and with associated limited range of motion. Meniscus flaps may become 
entrapped within the joint space, resulting in locking or the knee "giving out." 

DIAGNOSIS 

Classically, meniscus tears are characterized by tenderness or pain over the me
dial or lateral joint line either in hyperflexion or hyperextension. This should be 
differentiated from tenderness along the entire medial collateral ligament elicited 
when that ligament is sprained. When the lower leg is rotated with the knee flexed 
about 90 degrees, pain during external rotation indicates a medial meniscus in
jury (McMurray'S test). 

MANAGEMENT 

After a meniscus injury, the athlete should follow the RICE protocol. Crutch us
age should be insisted upon to avoid weight bearing until the pain and edema 
have diminished. In most athletes, an orthopedic referral should be considered 
for arthroscopy in order to repair the damaged meniscus. Plan for follow-up to 
initiate a rehabilitative program and return to sports. 

Medial Collateral Ligament (MCL) Sprain 

The MCL ligament is the medial stabilizer of the knee and it is usually injured 
by an excessive valgus stress of the knee. The resulting stress can result in a 
first-, second-, or third-degree sprain. MCL tears are often associated with me
dial meniscus injury. Lateral collateral ligament tears are unusual and are caused 
by an inwardly directed blow (varus force) to the inside of the knee. 

DIAGNOSIS 

The player is usually able to bear some weight on the leg immediately after the 
injury. Medial knee pain is usually felt at the time of the injury and the knee may 
feel "wobbly" while the player walks afterward. The examination will reveal 
acute tenderness somewhere over the course of the MCL, usually at or above the 
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joint line. The integrity of the MCL is assessed by applying a valgus stress to 
the knee while holding the tibia about a third of the way down and forcing it 
gently laterally while holding the distal femur in place. A patient with a partial 
(grade 1 or 2) tear of a collateral ligament will have marked discomfort with val
gus and varus testing. The athlete with a complete (grade 3) tear of a collateral 
ligament may have surprisingly little pain on testing but remarkably increased 
laxity of the ligament. Swelling, ecchymosis over the ligament or a joint effu
sion, usually develops within several hours of the injury. 

MANAGEMENT 

A grade 1 sprain is treated with the RICE protocol. Running should be restricted 
until the athlete is pain free in knee flexion. Generally in 5 to 10 days there will 
be complete recovery, and with physician clearance, the player can resume full 
activity. The management of more serious sprains should be directed by an or
thopedist. 

Anterior Cruciate Ligament (ACL) Injury 

This is the most frequent and most severe ligament injury to the knee. It usually 
occurs not with a direct blow to the knee, but rather from torsional stress cou
pled with a deceleration injury. These injuries are seen when an athlete changes 
direction while running and the knee suddenly "gives out." 

DIAGNOSIS 

A "pop" is often felt during the injury. The player falls on the field in extreme pain 
and is unable to continue participating. A bloody effusion will develop in 60% to 
70% of athletes within the next 24 hours. One of three tests can be employed to 
test for ACL insufficiency: the anterior drawer, the Lachman maneuver, or the pivot 
shift test. The anterior drawer test should be performed with the knee in 30 de
grees of flexion. The injured leg is externally rotated slightly to relax the ham
strings and adductor muscles. The examiner kneels lateral to the injured leg, sta
bilizes the femur with one hand, and directs a gentle but firm upward force with 
the other hand on the proximal tibia. If the tibia moves anteriorly, then the ACL 
has been tom. The Lachman test is performed with the hamstrings relaxed and the 
knee placed in 15 to 20 degrees of flexion. With one hand on the femur just above 
the knee to stabilize it, the tibia is pulled forward with the opposite hand placed 
over the tibial tuberosity. If the ACL is intact, the tibia comes to a firm stop. If the 
ligament is tom the tibia continues forward sluggishly. A pivot shift test is per
formed with the ankle and leg held under the examiner's arm. The leg is abducted 
and the knee extended. Place the knee in internal rotation with gentle valgus stress 
to the knee. The hands are placed under the proximal tibia while the knee is flexed 
to about 25 degrees. If the lateral tibial condyle rotates anteriorly (subluxes for
ward) during the flexion maneuver, then the test is positive. 
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Posterior cruciate ligament injuries are usually caused by a direct blow to the 
upper anterior tibia or posterior forces applied to the tibia while the knee is in 
flexion. This might apply to a karate player who is kicked in the area of the tib
ial tuberosity while the foot is firmly on the ground, or to someone who falls for
ward onto a flexed knee. Posterior cruciate ligament tears are detected by pos
terior displacement of the tibial tuberosity (the sag sign) when the leg is held by 
the heel with the hip and knee flexed. 

MANAGEMENT 

Initial management of ACL tears follows the RICE protocol along with immo
bilization and crutches, with instructions on their use. The rehabilitation requires 
the early initiation of quadriceps contractions to prevent atrophy and promote 
strengthening. Protective bracing with a hinged knee brace may be appropriate 
for certain athletes. Referral to an orthopedist should be made acutely if there is 
evidence on x-ray of an avulsion fracture of the ACL attachments or subacutely 
for possible arthroscopic repair if there is joint laxity. 

Patellar Dislocation 

This injury can result from a blow to the patella or when an athlete changes di
rection and then straightens the leg. It is most common in athletes with signifi
cant valgus deformity of the knee joint and in adolescents. 

DIAGNOSIS 

The dislocation usually occurs laterally, but the medial joint capsule and reti
naculum may also be torn, sometimes simulating or actually associated with a 
medial collateral ligament sprain. The dislocation usually reduces spontaneously 
and the athlete will have a painful swollen knee due to hemarthrosis and ten
derness at the medial capsule. Lateral pressure on the patella while gently ex
tending the knee will be met with obvious anxiety and resistance. 

MANAGEMENT 

If there is no obvious evidence of fracture, an attempted reduction of the dislo
cation can be made by first extending the knee. It can be helpful to massage the 
hamstring muscle and ask the athlete to relax it. As the patient allows more knee 
extension, exert gentle midline pressure directed to the lateral aspect of the patella. 
The patella should relocate in seconds to minutes. Difficulty with this maneuver 
suggests a fracture or displaced chondral fragment; the next step would be to 
splint the knee and refer to an emergency room for radiographs and reduction. 
Postreduction management follows the RICE protocol, with crutch use for those 
who can't bear weight. The leg should be elevated while the edema persists, with 
immediate quadriceps strengthening exercises to prevent atrophy. 
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Neck Injuries 

Injuries to the head and neck are the most frequent catastrophic sports injury. 
The four common school sports with the highest risk of head and spine injury 
are football, gymnastics, ice hockey, and wrestling. Nonschool sports risks far 
outweigh those from organized sports. Common causes of head injuries in this 
group are trampoline use, cycling, and snow sports. 10 Fortunately, many neck in
juries are minimal strains, diagnosed after a quick history and physical exami
nation. Axial loading is the most common mechanism for serious neck injury. 
Classic examples include the football player "spearing" or tackling head first, 
and the hockey player sliding head first into the boards. Axial loading can pro
duce spinal fracture, dislocation, and quadriplegia at very low impact velocities
lower than for skull fractures. Extension spinal injuries are more serious than 
flexion injuries. With extension spine injury (whiplash), the anterior elements are 
disrupted and the posterior elements are compressed. In flexion injury, the ante
rior elements are compressed, causing anterior vertebral body fracture, chip frac
ture, and occasionally anterior dislocation. 

DIAGNOSIS 

When an athlete is unconscious and motionless, an initial assessment is manda
tory. Athletes with focal neurologic deficits or marked neck pain should be sus
pected of having cervical spine injury until cleared by x-ray examination. 

MANAGEMENT 

The ABC (airway, breathing, and circulation) of emergency care apply, along 
with neck stabilization and initiation of emergency transport. Cervical spine in
jury is assumed until proven otherwise. Proper stabilization precautions must be 
carried out while the athlete is removed from the playing field or injury site. If 
the athlete is wearing a helmet, it should not be removed until arrival in the emer
gency room. 

Closed Head Injuries 

The definition of concussion by the Neurosurgical Committee on Head Injuries 
is "a clinical syndrome characterized by immediate and transient posttraumatic 
impairment of neural function, such as the alteration of consciousness, distur
bance of vision, equilibrium, etc., due to brainstem involvement."ll There is also 
a complication of concussion called a " second-impact syndrome" in which fa
tal intracerebral edema is precipitated by a second blow to the head of an ath
lete who has persisting symptoms from an earlier concussion. 12 Fortunately, this 
syndrome is rare. If athletes have any persisting symptoms from any degree of 
concussion, they should not be allowed to play. Postconcussion syndrome con
sists of headache (especially with exertion), labyrinthine disturbance, fatigue, ir-
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ritability, and impaired memory and concentration. These symptoms can persist 
for weeks or even months. Both football and snowboarding are common sports 
associated with closed head injuries. 

Epidural hematoma results when the middle meningeal artery, which is em
bedded in a bony groove in the skull, tears as a result of a skull fracture, cross
ing this groove. Because the bleeding in this instance is arterial, accumulation of 
clot continues under high pressure and, as a result, serious brain injury can oc
cur. Subdural hematomas are caused by the shearing forces applied to the bridg
ing arachnoid veins that surround the brain. 

DIAGNOSIS 

Reviewing the recognition and classification of concussion can simplify its man
agement (Table 25.2). The classic description of an epidural hematoma is that of 
loss of consciousness in a variable period, followed by recovery of consciousness 
after which the patient is lucid. This is followed by the onset of increasingly se
vere headache; decreased level of consciousness; dilation of one pupil, usually on 
the same side as the clot; and decerebrate posturing and weakness, usually on the 
side opposite the hematoma. Patients with acute subdural hematoma are more likely 
to have a prolonged lucid interval following their injury and are less likely to be 
unconscious at admission than patients with epidural hematomas. 

MANAGEMENT 

Patients with closed head injuries need a thorough neurologic evaluation, usu
ally including a computed axial tomography (CAT) scan or magnetic resonance 

TABLE 25.2. Grading of Head Injuries and Management 

Grade of 
concussion 

2 

3a 

3b 

Symptoms 

Brief confusion, 
<30 min, no LOC 

Prolonged amnesia or 
confusion, >30 min, 
no LOC 

LOC <5 min; amnesia, 
confusion common 

LOC;o>:5 min 

LOC = loss of consciousness. 

Management 

No head imaging required unless 
focal deficit appears or LOC 
develops; may retu rn to activity 
with head protection in 7 days 

No head imaging required unless 
focal deficit appears or LOC 
develops; may return to activity 
with head protection in 21 days 

Computed tomography or magnetic 
resonance imaging recommended to 
rule out hemorrhage; no further sports 
activity with risk of head injury for 
remainder of season; helmet use 
in the future is strongly recommended 
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imaging (MRI). Return to competition should be deferred until all symptoms 
have abated and the guidelines described in Table 25.2 have been followed. Ad
equate head protection in skiers, snowboarders, and football players is an ap
propriate prevention measure and should be mandatory if the patient has a his
tory of a previous concussion. 

Shoulder Dislocation 

Shoulder dislocation may occur when sufficient impact tears the anterior joint 
capsule of the glenohumeral joint, resulting in a slippage of the humeral head 
out of the glenoid fossa. In anterior glenohumeral dislocation there are two mech
anisms of injury: a fall onto an outstretched hand, or a collision with a player or 
object with the shoulder abducted to 90 degrees and externally rotated. While 
the shoulder may dislocate posteriorly, an anterior-inferior dislocation is the most 
common. Careful examination to rule out humeral neck fracture is important be
fore reduction of the shoulder in the field. Small avulsion fractures can occur at 
the attachment of the supraspinatus tendon (Fig. 25.3), but this injury will not 
preclude immediate reduction of the shoulder. 

FIGURE 25.3. Small avulsion fracture of the proximal humerus in a skier who sus
tained a shoulder dislocation. 
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DIAGNOSIS 

Athletes who have anterior shoulder dislocation will often state that the shoul
der has "popped out" and complain of excruciating pain. The athlete is unable 
to rotate the arm and has a hollow region just inferior to the acromion with an 
anterior bulge caused by the forward displacement of the humeral head. Sub
luxation of the shoulder may occur when the humerus slips out of the gleno
humeral socket and then spontaneously relocates. Posterior subluxations are seen 
more commonly in athletes who use repetitive overhand motion such as swim
mers and baseball and tennis players. 

MANAGEMENT 

Anterior dislocation is the only shoulder injury that requires prompt manipula
tion. The Rockwood technique involves an assistant who applies a long, folded 
towel around the ipsilateral axilla, crossing the upper anterior/posterior chest. 
Gentle traction is applied while the physician applies in-line traction at 45 de
grees abduction on the injured extremity. Traction is gradually increased over 
several minutes. Successful reduction will manifest as a "thunk" when the 
humerus relocates in the glenoid cavity. If started immediately, the dislocation 
should be reducible in 2 to 3 minutes. Postreduction radiographs are required. 
With the Stimson technique, the patient lies prone on a flat surface with the arm 
hanging down. A 5-pound weight is tied to the distal forearm. The reduction will 
usually take place within 20 minutes.13 Scapular manipulation in a similar posi
tion has also been described as another method to relocate the shoulder with min
imal traction.13 If these attempts at early reduction are unsuccessful, reduction 
using analgesia or anesthesia can be attempted in the emergency room. In the 
patient who dislocates for the first time, the shoulder should be immobilized for 
2 to 3 weeks. Rehabilitation may reduce the rate of recurrence with goals being 
the restoration of full shoulder abduction and strengthening of the rotator cuff 
muscles. 14 

Acromioclavicular (A C) Separation 

Acromioclavicular separation may be caused by a direct blow to the lateral as
pect of the shoulder or a fall on an outstretched arm. AC separations are classi
fied as grades 1,2, or 3 as determined by the involvement of the AC and/or the 
coracoclavicular ligaments. 

DIAGNOSIS 

There will be discrete tenderness at the AC joint. In grade 1 AC separation, there 
is tenderness to palpation at the AC joint but no visible defect. Grade 2 or grade 
3 AC separation will cause a visible gap between the acromion and the clavicle. 
A grade 2 separation involves a partial tear of the AC ligaments; a grade 3 sep
aration is due to a complete tear of the AC ligaments. When a grade 2 or 3 sep-
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aration is suspected, a radiograph should be obtained of both shoulders to rule 
out fracture and to delineate the grade of separation. With grade 2 injuries, the 
clavicle is elevated by one half the width of the AC joint due to the disruption 
of the AC joint. With grade 3 injuries both the AC and coracoclavicular liga
ments are disrupted with resultant dislocation of the AC joint and superior mi
gration of the clavicle. 

MANAGEMENT 

Initial management of AC separations requires the shoulder to be immobilized 
in a sling. The extent of medical intervention is determined by the grade of the 
injury. Those with grade I and 2 injuries may be treated conservatively with sling 
immobilization for 7 to 14 days. When symptoms subside, controlled remobi
lization and strengthening of the shoulder should begin. There is ongoing con
troversy regarding conservative versus operative management of the grade 3 in
jury. An orthopedic referral should be made for these athletes. 

Brachial Plexus Injury 

A brachial plexus injury, or "burner" or "stinger," is a temporary dysfunction of 
the neural structures in the brachial plexus after a blow to the head, neck, or 
shoulder. Burners are reported in football, wrestling, ice hockey, skiing, mo
tocross, soccer, hiking and equestrian sportS. I5 Several mechanisms probably con
tribute to injuries to the brachial plexus, usually involving lateral flexion of the 
cervical spine with concomitant depression of one of the shoulders. Lateral flex
ion with rotation and extension of the cervical spine toward the symptomatic side 
causes a direct compression of the nerve roots, while lateral flexion with shoul
der depression causes a traction injury to the nerves. I6 

DIAGNOSIS 

Typically the player experiences a sharp burning pain in the shoulder with pares
thesia or dysesthesia radiating into the arm and hand. The patient may have as
sociated sensory deficits, decreased reflexes, and weakness of the deltoid, biceps, 
supraspinatus, or infraspinatus muscles. 

MANAGEMENT 

If the neurologic findings return to normal within a few minutes, the athlete may 
return to play. In 5% to 10% of patients, signs and symptoms will persist re
quiring referral to either a neurologist or a physiatrist. 

Thumb and Finger Injuries 

Extensor injuries of the distal phalangeal joints occur when there is avulsion of 
the extensor tendon from the distal phalanx with and without a fracture. This re-
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suIts in a "mallet "or "drop" finger. Proximal phalangeal joint injuries occur when 
there is avulsion of the central slip of the distal phalanx, resulting in a flexion 
"boutonniere" deformity. Metacarpophalangeal (MCP) joint sprain of the thumb 
("gamekeeper's" thumb) is caused by a fall on an outstretched hand, causing 
forced abduction to the thumb. 

DIAGNOSIS 

The distal or proximal phalanx is flexed and lacks active extension in extensor 
tendon ruptures. It is imperative that any distal interphalangeal (DIP) injury be 
evaluated for full extension to avoid missing a extensor tendon rupture. Game
keeper's thumb causes pain and swelling over the ulnar aspect of the MCP joint 
and is made worse by abducting or extending the thumb. Complete tears of the 
ulnar collateral ligament are demonstrated by marked laxity in full extension. 

MANAGEMENT 

An x-ray should be obtained in all of the above injuries to rule out intraarticular 
fractures or avulsions that require orthopedic referral. In extensor tendon injuries, 
continued splinting of the distal finger joint in extension for at least 6 weeks is 
necessary. The treatment for a gamekeeper's thumb requires a thumb spica cast 
or splint protection for 4 to 6 weeks. During activity, the thumb can be protected 
by taping it to the index finger to prevent excessive abduction. A complete tear 
of the ulnar collateral ligament requires orthopedic referral for surgical repair.I? 
Minor sprains can be rehabilitated in 3 to 4 weeks. 

Specific Overuse Injuries 

Shoulder Impingement Syndromes 

Overuse injuries of the shoulder are most commonly seen in swimming, throw
ing, or racquet sports. Swimmers almost uniformly develop symptoms of this in
jury to varying degrees, especially those swimmers who regularly perform the 
butterfly stroke. Repetitive motions that abduct and retract the arm followed by 
ante grade (overhand) rotation of the glenohumeral joint can lead to impingement 
of the subacromial bursa and the supraspinatus tendon. Early in the course, only 
the subacromial bursa may be inflamed, but with progressive injury supraspina
tus tendonitis develops and may become calcified. Other muscles that make up 
the rotator cuff can also be strained with this motion and eventually can lead to 
rotator cuff tears. 

DIAGNOSIS 

Patients with impingement will complain of pain with abduction to varying de
grees and especially with attempts to raise the arm above the level of the shoul-
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der. The pain radiates deep from the subacromial space to the deltoid region and 
may be vague and not well localized. Palpation of the subacromial bursa under 
the coracoacromial ligament will often elicit pain deep to the acromion, as will 
internal rotation of the arm when abducted at 90 degrees with the elbow also 
flexed at 90 degrees. A second maneuver to detect impingement is to extend the 
arm forward so it is parallel to the ground and then internally rotate and abduct 
the arm across the chest while stabilizing the shoulder with the examiner's hand. 
Both maneuvers narrow the subacromial space to elicit symptoms. The "painful 
arc" -pain only within a limited range of abduction-may indicate an advanced 
calcific tendonitis of the supraspinatus tendon. Radiographic imaging may be 
useful if this finding is present, as calcific tendonitis may require more invasive 
treatment. 

MANAGEMENT 

Modification of shoulder activity and antiinflammatory measures [the RICE pro
tocol, nonsteroidal antiinflammatory drugs (NSAlDs)] are instituted early. Swim
mers will need to alter the strokes during their training periods and reduce the 
distance that they swim to the point that the pain is decreasing daily. Rehabili
tation exercises should consist of both aggressive shoulder stretching to lengthen 
the coracoacromialligament and improve range of motion. The use of an upper 
arm counterforce brace will alter the fulcrum of the biceps in such a way as to 
depress the humeral head further. Strength training of the supraspinatus and bi
ceps internal and external rotator muscles should be performed to aid in de
pressing the humeral head when stressed, thus increasing the subacromial space. 
In advanced calcific tendonitis, steroid injection into the subacromial bursa or 
surgical removal of the calcific tendon may be required. IS 

Tennis Elbow (Lateral Epicondylitis) 

Lateral epicondylitis is characterized by point tenderness of the lateral epicondyle 
at the attachment of the extensor carpi radialis brevis. The most common sports 
that cause this syndrome are tennis, racquetball, and cross-country skiing.19 The 
mechanism of injury in all of the sports is the repetitive extension of the wrist 
against resistance. Adolescent or preadolescent athletes are at highest risk of sig
nificant injury if the growth plate that underlies the lateral epicondyle is not yet 
closed. If the inflammation of the epicondyle is not arrested, the soft growth car
tilage can fracture and rotate the bony attachment of the extensor ligaments, re
quiring surgical reimplantation of the epicondyle. Without surgery, a permanent 
deformity of the elbow will result. 

DIAGNOSIS 

Patients will complain of pain with active extension of the wrist localized to 
the upper forearm and lateral epicondyle. There is usually marked tenderness 



530 MICHAEL L. TUGGY AND CORA COLLETTE BREUNER 

of the epicondyle itself. Pain with grasping a weighted cup (Canard's test) or 
with resisted dorsiflexion is also diagnostic. X-ray studies are not necessary 
but may show calcific changes to the extensor aponeurosis in chronic cases. 
Comparison views of the unaffected elbow may be helpful in the adolescent in 
whom a stress fracture is suspected and the growth plate is not yet closed. Stress 
fractures of the lateral epicondyle are best diagnosed with a technetium-99 (Te-
99) bone scan. 

MANAGEMENT 

Rest, NSAIDs, and ice to the area are the initial treatment modalities. Modifica
tion of the gripped object (racquet or ski pole) with a thicker grip will reduce the 
stress on the extensors. A counterforce brace worn over the belly of the forearm 
extensors or a volar cock-up splint can be used to relieve symptoms and alter the 
dynamic fulcrum of the muscles. Steroid injections superficial to the aponeuro
sis can be used in more refractory cases but should be limited to three injec
tions.2o Steroids should not be used in patients who may have a stress fracture 
or if the growth plates have not yet closed. Gradual return to the sport may be
gin immediately in grade 1 or 2 injuries, or as soon as the tenderness has re
solved in higher grade injuries. 

Lumbar SpondylolysislSpondylol isthesis 

Spondylolysis (fracture of the pars interarticularis) of the vertebrae results from 
repeated forced hyperextension of the spine. Spondylolisthesis (slippage of one 
vertebrae over another) may result from the facet joint degeneration induced by 
spondylolysis. Young preadolescent gymnasts are at highest risk for developing 
spondylolysis but it can also be seen in weight lifters, runners, swimmers who 
perform the butterfly stroke, divers, and football players.21 In one large study, 
up to 10% of adolescent female gymnasts had spondylolysis.22 Spondylolisthe
sis usually occurs in older teens and develops primarily at the LS-SI joint. Their 
prognosis is worse than those with isolated spondylolysis. 

DIAGNOSIS 

The athlete usually complains of unilateral back pain that worsens with rota
tion of the trunk. There is usually regional spasm of the paraspinous muscu
lature and the hamstrings. Pain from spondylolisthesis may cause radicular 
symptoms in the LS-Sl distribution. Lateral and anteroposterior (AP) x-rays 
of the spine may not reveal pars interarticularis pathology so oblique films 
should be added. Even if the x-rays are normal, if the diagnosis is suspected, 
restriction of the activity is necessary until repeat films are done in 4 to 6 
weeks. A Te-99 bone scan is a sensitive test for detecting pars interarticularis 
fractures or stress reactions. 
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MANAGEMENT 

Rest is essential in both of these conditions. Bone scans can be used to follow 
the healing process but costs may be prohibitive. Resolution of symptoms is an 
adequate indicator of healing. The athlete may continue to train in sports that do 
not result in hyperextension or rotation of the spine (e.g., cycling, stair-climb
ing) as long as the back symptoms are improving. Referral to a physical thera
pist for neutral spine stability exercises is warranted. 

Low-grade spondylolisthesis can be managed conservatively by restriction of 
activity until the pain has resolved. Serial x-rays every 4 to 6 months can mon
itor progression in athletes who returned to their sport after the symptoms re
solved. High-grade spondylolisthesis (>25% displacement of the vertebral body) 
can also be managed conservatively, but the patient must be permanently re
stricted from contact or collision sports. Bracing or surgical repair of spondy
lolisthesis may be required if pain is severe or persistent nerve root irritation is 
present.23 

Retropatellar (Patellofemora/) Pain Syndrome 

Retropatellar pain syndrome (RPPS) is most commonly found in patients partic
ipating in running, hiking, or cycling. The symptoms probably represent the ma
jority of knee pain complaints in athletes. Retropatellar pain is caused by the 
repetitive glide of the patella over the femoral condyles, which can lead to in
flammation of the retropatellar synovium or the cartilage itself. The glide of the 
patella is usually laterally displaced in athletes who have recurrent symptoms. 
Factors that increase this friction are instability of the knee from previous injury, 
valgus deformity of the knee, deficient vastus medialis obliquus muscle strength, 
patella alta, or recent increase in running program. Relative valgus stress on the 
knee is created in patients with abnormal Q angles, pes planus, femoral antev
ersion, or external tibial torsion causing lateral displacement of the patella. If 
progressive, RPPS can progress to chondromalacia patellae with destruction of 
the retropatellar cartilage. 

DIAGNOSIS 

Patients with RPPS present with vague retropatellar or peripatellar pain, which 
is usually most significant several hours after exercise. Walking downhill or 
downstairs, bending at the knees, and kneeling exacerbates pain symptoms. In 
more advanced cases, pain can be constant, occur during and after exercise. 
Oddly, patients often experience pain if the knee is not moved enough; i.e., if 
left flexed for several minutes, pain will develop. The examination of the knee 
should first include inspection of the patient's entire leg, feet, and hips to assess 
for a significant Q angle, torsional deformities, leg length discrepancy, or pes 
planus. On palpation of the knee, the lateral posterior margins of the patella should 
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be palpated with the patella deviated laterally to detect tenderness of the 
retropatellar surface. This should also be repeated on the medial aspect of the 
patella with medial deviation. Effusions are usually absent in RPPS. A com
pression test of the patella is performed with the patient relaxing and then flex
ing the quadriceps group while the patella is displaced distally by the examiner. 
Fine crepitus with this test may indicate synovial inflammation but it is not spe
cific. Coarse crepitus or popping with significant pain is indicative of chondro
malacia. Sunrise views of the knees may reveal radiographic evidence of 
retropatellar degeneration, but usually these findings are present only in advanced 
cases and are not necessary for diagnosis.24 

MANAGEMENT 

For athletes with symptoms only at higher training levels, reduction of the ex
acerbating activity and NSAID use are the first steps. If the patient has a grade 
3 or 4 injury, then cessation of the exacerbating activity for 2 to 4 weeks until 
the pain is no longer present at rest is necessary. Selective strengthening of the 
vastus medialis obliquus (VMO), orthotics, and alteration of mechanical forces 
when pedaling (for cyclists) can also relieve symptoms. Lateral deviation of the 
foot while extending the knee allows more medial tracking of the patella during 
exercise and forces the VMO to perform more of the quadriceps function. Stretch
ing to reduce both hamstring and quadriceps tension is an important component 
of the rehabilitation of RPPS. As with all overuse injuries, a graduated increase 
in exercise duration at a rate of 10% per week, with relative rest periods every 
3 to 4 weeks, may prevent recurrence of the symptoms. 

Tibial Periostitis ("Shin Splints") 

Tibial periostitis is the most common overuse injury in recreational runners and 
is often confused with other lower leg pain syndromes.25 Any pain in the tibial 
area is often labeled "shin splints" but must be differentiated from anterior com
partment syndrome, patellar tendonitis, or a simple muscular strain. The primary 
cause of tibial periostitis is mechanical; the attachment of a calf muscle is strained 
due to the pounding of running on a mechanically deficient foot. A recent in
crease in duration of running often triggers shin splints if the increase is too rapid 
and there is no rest phase. Over 4 to 8 weeks after such increases in training, this 
condition progresses to involve the bone by disrupting the periosteum and 
cortex. 

DIAGNOSIS 

Most patients with this syndrome have pes planus, which results in tibialis pos
terior tendonitis initially. Their pain is localized to the lower third of the medial 
aspect of the tibia. Patients with pes cavus have anterior tibialis tendonitis with 
pain localized laterally on the middle or upper tibia. If other calf flexors are in-
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volved, the pain may be deep in the calf, resembling a deep vein thrombosis 
(DVT). Homans' sign may be positive in these patients because the posterior as
pect of the tibia is inflamed. If point tenderness is present, x-ray studies are in
dicated, with careful attention being paid to subtle changes in the cortical mar
gin in the area of pain. 

MANAGEMENT 

Table 25.3 delineates rehabilitation strategies for this injury. The importance 
of adequate rest and graduated resumption of exercise with cycled rest phases 
cannot be overemphasized.26 Aggressive stretching of the calf muscles, twice 
daily icing the affected area, and NSAIDs are essential adjuncts to adjustments 
in the training program. Corrective arch supports for either pes planus or pes 
cavus are necessary if these conditions are present. Combining strength train
ing with resumption of running will enhance tendon healing and adaptive 
cortical thickening. 

Jones' Fractures (Proximal Fifth Metatarsal Fractures) 

Overuse injuries of the foot can occur in multiple sites including the metatarsal, 
tarsal, and sesamoid bones. Jones' and sesamoid bone fractures have very high 
rates of nonunion (50-90%)P These stress fractures must be detected and treated 
early to prevent this complication. Jones' fractures are primarily seen in distance 
runners, especially in those with a recent increase in activity. There is usually a 
history of antecedent pain for several weeks at the attachment of the peroneus 
brevis tendon to the proximal fifth metatarsal. 

TABLE 25.3. Overuse Injuries: Staging and Rehabilitation 

Stage 

2 

3 

4 

Symptoms 

Pain with maximal exertion, 
resolves after event; nonfocal 
exam 

Pain with minimal exertion, 
resolves in <24 hours; minimal 
tenderness 

Pain despite rest, not resolved 
within 48 hours; tender on 
exam, mild swelling of tendon 

Continual pain, stress fracture, 
point tenderness and swelling 

NSAID = nonsteroidal antiinflammatory drug. 

Rehabilitation 

Decrease activity to 50-70%, ice, 
NSAIDs for 7 days; every other 
day training 

Decrease activity to 50%, ice, 
NSAIDs for 10-14 days; every other 
day training 

Stop activity 2-4 weeks or until 
pain free; ice, NSAIDs; resume 
training at 50%, increase by 10% 
per week; every 4 weeks 

reduce to 50% 
Immobilize if indicated; rest 4-6 

weeks until pain free; ice, NSAIDs; 
resume training at 50%, increase 
by 10% per week; every 4 weeks 
reduce to 50% 
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DIAGNOSIS 

Pain and tenderness at the site are universal. Inversion of the ankle, causing stress 
of the peroneus brevis tendon, or attempts to evert the foot against stress also lo
calize pain to the proximal head of the fifth metatarsal. Radiographs may show 
evidence of cortical thickening, sclerotic changes within the medullary bone, or 
a true fracture line. The more proximal the fracture, the higher the risk of de
layed union. If the radiographs are negative, but if there is significant tenderness, 
then a bone scan should be performed because of the high rate of false-negative 
radiographs for this fracture. 

MANAGEMENT 

All athletes with evidence of stress fracture on bone scan or sclerotic changes on 
x-ray should be referred for possible screw placement.28 If there is evidence only 
of a periosteal reaction, without visible fracture or medullary sclerosis, the foot 
should be placed in a non-weight-bearing short leg cast for 4 to 6 weeks and 
follow-up films obtained when pain-free to ensure that healing has been com
plete. Despite appropriate care, avascular necrosis may occur, requiring grafting 
of the bone. After the fracture is healed, the athlete may gradually return to the 
activity, with close follow-up to prevent recurrence of symptoms.29 

Prevention of Injuries 

The primary focus of injury prevention stems from understanding the mechanisms 
of injury. In contact or collision sports, appropriate protective equipment is essen
tial in reducing the severity of injuries sustained by the participants. Wearing pro
tective helmets substantially reduces risk of head injuries in many collision sports. 
In sports where the risk of falls is prominent, use of wrist guards and knee pads 
can reduce injuries to these joints. Alpine skiers must use releasable bindings that 
are adjusted appropriately for their weight and skillleve1 to reduce the risk of lig
amentous knee injuries. Overuse injuries can be prevented by developing graded 
training programs that allow time for compensatory changes in tendons and bones 
to prevent inflammation. Orthotics and focused training of muscle groups can cor
rect mechanical problems that could lead to overuse injuries. 

The second aspect of injury prevention is maximizing the strength, proprio
ceptive skills, and the flexibility of the athlete. Appropriate off-season and 
preseason training of athletes, coaches, and trainers can substantially reduce in
juries during the regular season. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Kendra Nelson is a 16-year-old female high school sophomore. 

PRESENTING PROBLEM 

"Ankle injury." 

PRESENT ILLNESS 

Three hours ago, Kendra twisted her left ankle while playing basketball in 
the high school gym. She noted immediate pain and swelling, and she can 
bear almost no weight on the ankle. However, she states that ''the pain is 
not really bad." 

PAST MEDICAL HISTORY 

Kendra had a similar ankle sprain about 4 months ago. 

SOCIAL HISTORY, HABITS, AND FAMILY HISTORY 

These are unchanged since her last office visit for viral influenza 7 months 
ago (see Chapter 10). 

• What additional history regarding the injury might be helpful? 
• How might today's problem relate to the injury 4 months ago? 
• What might be significant regarding Kendra's assessment of the pain? 
• What might be the meaning of this injury to Kendra? How would you 

inquire about this? 

Objective 

GENERAL 

The patient hops, rather than walks, to the examination room using the left 
lower extremity only for balance. 
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VITAL SIGNS 

Blood pressure, 102/64; pulse, 74. 

EXAMINATION 

The left ankle is swollen and ecchymotic. It is tender laterally, and there 
is limited range of motion. The dorsalis pedis pulse is normal. 

LABORATORY 

An office x-ray with routine views of the ankle reveals soft tissue injury 
with swelling most prominent laterally. There are no bony abnormalities, 
and the ankle mortise is intact. 

• What more would you include in the physical examination? 
• What would be evidence on physical examination to help differentiate 

between soft tissue injury and fracture? 
• Have you seen other patients with similar findings? If so, what was the 

diagnostic assessment and outcome of therapy? 
• What are possible complications of this injury, and how would you ex

amine for these? 

Assessment 

• Based on the findings described above, what is your diagnosis? How 
would you explain this to Kendra? 

• Describe the tissue and pathologic changes involved in this injury. 
• What are the implications of this injury for the family and the school? 
• If the ankle mortise seemed unstable, what would you do differently? 

Plan 

• What would be your therapy of this injury? How would you explain your 
plan to Kendra and her parents? 

• Kendra asks about weight-bearing, return to school, and participation in 
sports. What would you advise? 

• What should you tell the school about the injury? How will you com
municate this information? 

• What follow-up would you advise? 



26 
Care of the Dying Patient 
FRANK S. CELESTINO 

Family physicians have traditionally prided themselves on comprehensive and 
continuous provision of care throughout the human life cycle. When managing 
the terminal phases of illness, however, most clinicians have had little formal ed
ucation directed at the experience of human suffering and dying.t·2 For many 
physicians the task and challenge of caring for a dying patient can seem over
whelming. The aging of the United States population, the development and wide
spread use of life-prolonging technologies, the ascendence of managed care em
phasizing 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 better palliation have all fueled a growing 
need for physicians to master the art and science of helping patients achieve death 
with dignity.3-5 This need has led to a series of major initiatives to improve pal
liative care education for both clinicians and the public, including the Education 
for Physicians in End-of-Life Care Project of the American Medical Association, 
the Faculty Scholars in End-of-Life Care Program of the Department of Veteran 
Affairs, the Improving Residency 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 26.1).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 discussion 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 terminal 
care. 10, 11 

538 
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TABLE 26.1. 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 

539 

Includes developing an understanding of the cultural and religious (spiritual) meaning of 
sufferi ng and death for the patient and fam i Iy 

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. 

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 American Medical Association (AMA)9 
has emphasized that "in the current system of care, many dying patients suffer 
needlessly, burden 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 physician-assisted suicide, the pop
ularity of the hospice, sensationalized court cases, and the establishment of or
ganizations such as Americans for Better Care of the Dying and the Hemlock 
Society as evidence of increasing uneasiness with medicine's response to dying. 
They call for acceptance of dying as a normal part of the human life cycle, ex
panded research into terminal care, educational programs for all health profes
sionals, 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 communication 
difficulties with dying patients, including social factors, patient and family bar
riers, and issues specific to physicians. 13- 17 Buckman13 addressed two specific 
tasks of communication in terminal care: breaking bad news and engaging in 
therapeutic dialogue. His six-step protocol is a useful paradigm for all health care 



540 FRANK S. CELESTINO 

practitioners: (1) getting started, which includes such issues as location, eye con
tact, personal touch, timing, and participants; (2) finding out how much the pa
tient already knows and understands; (3) learning how much the patient wants 
to know; (4) sharing appropriate amounts of information, with attention to align
ing and educating; (5) responding to the patient's and family's feelings; and 
(6) planning ongoing 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 patient the opportunity to develop ap
propriate coping strategies. However, it is important not to use euphemisms (such 
as swelling or lump), but to acknowledge the presence of cancer when confir
mation 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 modem medicine encour
aged truth telling, but studies reveal that patients greatly prefer open, honest com
munication. 13- 17 Overall, the drive for disclosure must be counterbalanced by the 
realization that the terminally ill patient struggles to maintain a sense of hope in 
the face of an increasingly ominous medical situation. Clinicians must continue 
to nurture hope in their dying patients through appropriate optimism around as
pects of treatment, achievable goals, and prognosis, combined 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 nonverbal signals, exploring incongruent affect, and empath
ically eliciting patients' perspectives) and actively work to reduce barriers to mu
tual understanding, patients experience a reduction in both physical and psycho
logical aspects of suffering. 

One of the most difficult tasks is predicting how long the patient will live. 
With improved computing and statistical tools, more accurate objective estimates 
of survival are often available. 18 Despite these advances prognostication for many 
patients remains an imperfect science. One approach is to provide a conserva
tive 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 address the mul
titude of psychosocial needs of dying patients and their families.t 9 Kubler-Ross 
was one of the first to study and popularize the notion that terminally ill indi
viduals often experience predictable stages of emotional adaptation and response 
to the dying process.20 The five stages were characterized as shock and denial, 
anger, bargaining, depression, and acceptance. Although duration of these stages 
and the intensity and sequencing with which they are experienced are highly vari
able from one individual to the next, accurate recognition of the patient's psy-
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chological 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 26.1, and the desire for truth telling 
and a sense of hopefulness, dying patients above almost all else want assurance 
that the physician (and others) will not abandon them?1 There is often great fear 
of dying alone in an environment separated from loved ones and worry about be
ing repulsive to others because of loss of control over bodily functions. Termi
nally ill patients often seek physical expressions of caring, such as touching, hug
ging, and kissing. Regardless of their formal involvement with organized religion, 
they also often seek closure on the spiritual issues of their lives. Many individ
uals find great solace in life review: the pleasures, pains, accomplishments, and 
regrets. Most desire some input into making decisions about their care. The above 
list of concerns applies as much to the family as to the patient. Although in many 
circumstances family members are critical to the success of terminal care, one 
must recognize not only caregiver depression 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 individ
ual patient. Experiences of illness and death and beliefs about the appropriate 
role of healers are profoundly influenced by a patient's cultural22 and reli
gious19.22.23 background. Efforts to use racial or ethnic background alone as pre
dictors of beliefs or behaviors may lead to stereotyping of patients and cultur
ally insensitive care for the dying. Koenig and Gates-Williams24 provide a 
protocol to assess the impact of culture. They recommend assessing, in addition 
to ethnicity, (1) the vocabulary most appropriate for discussing the illness and 
death; (2) who has decision-making power-the patient or the larger family unit; 
(3) the relevance of religious beliefs (death, afterlife, miracles, sin); (4) the atti
tude 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 his
torical context (e.g., poverty, immigrant status, past discrimination). 

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 dying as a normal process, neither hastens nor post
pones death, provides 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 in
terdisciplinary care to patients and families 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 palliative care 
are the same. Hospice care, which is provided regardless of ability to pay, has 
grown from an alternative health care movement to an accepted part of the Amer
ican health care system, with Medicare reimbursement beginning in 1982. Hos
pice 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 physiologic, psycho
logical, social, spiritual, and economic needs of patients and families facing ter
minal illness.26 Classically, more than 80% of hospice patients have had dis
seminated cancer, but in recent years patients with chronic diseases that are 
deemed inevitably terminal 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 services 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 re
main at home if desired, continues uninterrupted should the patient need acute 
hospital 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 ad
vance directives planning. Advance directive is an "umbrella" term that refers to 
any directive for health care made in advance of serious, cognition-impairing ill
ness 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 circumstances and, in advance, de
clines or accepts specific treatments. The second type involves appointment of a 
health care agent, a person to whom is delegated all authority about medical de
cisions. 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 emphasis on pa
tient autonomy and the economic reality of needing to conserve health costs. Un
fortunately, studies have revealed that advance directives may make little dif
ference in the way patients are treated at the end of life and reduce costs only 
modestly.28,29 Similar drawbacks have applied to the Patient Self-Determination 
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Act, which when implemented in 1991 was designed to encourage competent 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 discussions among physician, patient, and family lead
ing up to establishment of a formal directive are often of greater importance than 
the documents themselves. When a terminally ill patient calmly discusses fore
seeable events and choices leading up to death, the effect on anxious family mem
bers 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 incapacitated and the family must assume responsibility for clin
ical 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 advance directives. 

Physicians must realize that most dying patients at some point contemplate 
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 concerning physician-assisted suicide (PAS), clinicians car
ing for dying patients must explore their own moral stance in this challenging 
area so as to deal more effectively with patient suffering. Fortunately, approval 
of PAS in Oregon (and the Netherlands) has greatly stimulated clinicians' inter
est 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 assess. The elements of capacity seem 
straightforward: Can the person indicate a choice and do so free of coercion? 
Can the person manipulate relevant information meaningfully and understand the 
consequences of choosing each of the options? Searight32 published a helpful, 
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 participating in advance directives discussions. 

Pain Management 

Symptom management, especially achieving pain relief (see Chapter 5), remains 
the first priority for the attending physician and palliative 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 contribute to a 
lowered threshold for pain. Thus treatment of the entire patient contributes to 
pain control. 

Despite decades of evidence that physicians can and should be successful in 
controlling cancer pain, studies continue to reveal undertreatment and multiple 
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barriers to effective cancer pain management.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 toler
ance. 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) noci
ceptive (somatic/visceral) and (2) neuropathic.25,33-35 Somatic/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 nervous system 
because of the direct effect of the tumor or as a result of cancer therapy (sur
gery, irradiation, or chemotherapy). Examples include brachial or lumbosacral 
plexus invasion, spinal nerve root compression, or neuropathic complications of 
drugs such as vincristine. Neuropathic pain is described as sharp, shooting, shock
like, 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 anesthetics may have good ef
ficacy. 

An optimum pain management program includes assessing the pathophysiol
ogy of the patient's pain, taking a pain history, noting response to prior thera
pies, discussing the patient's goals for pain control, assessing psychosocial con
tributors to pain, and frequently reevaluating the patient after changes in 
treatment. Use of visual analogue or other pain scales is particularly useful for 
initial assessment and follow-up. This technique is in keeping with the new Joint 
Commission on Accreditation of Healthcare Organizations (JCAHO) standards 
of pain assessment, which encourage viewing pain as a vital sign. 

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

Analgesics are the mainstay for management of cancer and terminal illness 
pain. Traditionally, they have been classified into three broad categories: nono
pioids (aspirin, acetaminophen, nonsteroidal antiinflammatory agents), opioids 
(with morphine the prototype), and adjuvant analgesics (antidepressants, anti
convulsants, local anesthetics, capsaicin, corticosteroids, and neuroleptics). 

Because patients with advanced disease often have mixed types of pain, drugs 
from different classes are often combined to achieve optimal 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" 
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approach to pain management.25 This approach, which has been validated in clin
ical trials worldwide and championed by other agencies,25 recommends nonopi
oids for mild to moderate pain (step 1), adding opioids (including 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 con
sidered based on the underlying 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 accumulation of clinically sig
nificant active metabolites. There are a wide variety of preparations, making it 
easy to titrate or change routes of administration. 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 baseline 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 de
velopment is shortening of the duration of analgesic action. Physical dependence 
is expected, and addiction is rare. Sharp increases in dosage requirements 
usually imply worsening of the underlying disease. Opioid side effects
constipation, nausea, vomiting, 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 softeners, 
laxatives, enemas, or lactulose. 

Regarding adjuvants, corticosteroids provide a range of effects, including mood 
elevation, antiinflammatory activity, antiemetic effects, 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 particularly promising results achieved 
with the newer selective serotonin reuptake inhibitors. Psychostimulants (e.g., 
methylphenidate) may be useful for reducing opioid-induced respiratory depres
sion 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 include cutaneous stimula
tion, heat, cold, massage, pressure, gentle exercise, repositioning, biofeedback, 
transcutaneous electrical nerve stimulation, aroma therapy, acupuncture, and even 
immobilization (casting). A variety of cognitive-behavioral interventions can also 
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be employed: relaxation, guided imagery, distraction, reframing, psychotherapy, 
and support groups. 

Nonpain Symptom Management 

Dying patients struggle with numerous losses and fears that are exacerbated by 
debilitating and often demeaning nonpain symptoms, including nausea, vomit
ing, anorexia, diarrhea, bowel impaction, depression, anxiety, delirium, cough, 
dyspnea, visceral or bladder spasms, hiccups, decubiti, and xerostomia. To pre
clude unnecessary suffering, clinicians must utilize diverse methods to optimize 
palliative care and provide a relatively symptom-free death.3.7-9,36 Morphine is 
of particular help with dyspnea.33 The key is to search for reversible causes of 
these diverse symptom complexes before resorting to medication management, 
which in extreme cases of unrelieved suffering can include legally and morally 
sanctioned "terminal" sedation (the so-called double-effect phenomenon).7-9,36 

Anorexia with decreased intake is distressing to families. In addition, concerns 
about providing adequate nutrition and hydration have arisen on both a moral 
and symptom relief basis. Studies have revealed that hunger is a rare symptom, 
and that thirst and dry mouth are usually easily managed with local mouth care 
and sips,l°,1l,37 Thus food and fluid administration are now thought not to play 
a significant role in providing comfort to terminally ill patients, nor is such pro
vision thought to be morally mandated (though the symbolic meaning of feed
ing efforts should not be overlooked). Interestingly, force feeding and total par
enteral 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 resolved within 1 year. The mourning period is a time of physical vul
nerability, with bereaved persons likely to suffer impaired immune status and be
havioral problems. 38 

The family physician is often best situated to provide ongoing bereavement 
services. The 13-month bereavement support offered by hospice agencies and 
community grief support groups can be utilized. Key tasks for the physician pro
viding care to the bereaved include validating and normalizing feelings, not med
icating emotions simply because they are intense, assessing the progress of the 
family's grief work, identifying and intervening in abnormal grief, and using age
appropriate models and interactional styles.38 Short-acting benzodiazepines can 
be helpful during the first 1 to 2 weeks if family members need relief from sleep
lessness and extreme tearfulness. 
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Special Needs of Dying Children 

Although most of the previously mentioned principles of comprehensive termi
nal care apply equally well to dying children, several additional considerations 
should be emphasized.39,40 Communication must include age and developmen
tally appropriate vocabulary. Although 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 important for chil
dren 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 cognizant of sibling issues such as feelings of neglect or 
jealousy. Siblings may need reassurance that they are not in some way respon
sible for the child's dying. In general, siblings should be encouraged to partici
pate in the care of their dying loved one. 

Conclusion 

The challenge in providing terminal care is to form an accurate understanding 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 op
tions and some sense of control. Physicians must realize that patients' needs are 
shaped in unusual ways by factors (cultural and religious) that fall outside the 
comfortable biomedical domain. 
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CASE PRESENTATION 

Subjective 

PATIENT PROFILE 

Samuel Nelson is a 48 year old single male farm worker. 

PRESENTING PROBLEM 

"Weight loss and shortness of breath" 

PRESENT ILLNESS 

Samuel Nelson is brought to the office by his mother, who has been con
cerned about her son's recent loss of some 25 pounds in weight. He has 
also been coughing more than usual, and the cough has been productive of 
blood-streaked sputum over the past few weeks. For the past 10 days, he 
has been unable to work because of weakness. 

PAST MEDICAL HISTORY 

Mr. Nelson is a heavy smoker and has had chronic obstructive pulmonary 
disease for more than 5 years. He had pneumonia treated as an outpatient 
3 years ago. 

SOCIAL HISTORY, HABITS, AND FAMILY HISTORY 

These were recorded at his last visit about 7 months ago (See Chapter 13) 
and there has been no change since that time. 

• What are the diagnostic possibilities at this stage of the visit? 
• What additional data might help clarify what is wrong with this patient? 
• What might be the significance of the patient being unable to work? 
• What might be the relevance of the mother accompanying her adult son 

to this office visit? 

Objective 

VITAL SIGNS 

Height, 5 ft, 10 in; weight, 154 lb; blood pressure, 110/62; pulse, 92; res
pirations, 36; temperature, 37.2°C. 
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EXAMINATION 

The patient is sitting on the edge of the examination table, pale and short 
of breath. He appears chronically ill, with evidence of recent weight loss. 
The eyes appear sunken and the oral cavity is slightly dry. There is a pal
pable left supraclavicular lymph node with a diameter of approximately 
3 cm. Breathing is labored; on examination of the chest, there are decreased 
breath sounds and dullness to percussion at the apex posteriorly and at 
the left lung base. The heart rate is 90-94 beats per minute with a regular 
sinus rhythm and no murmur audible. The liver is enlarged 2 to 3 centi
meters below the right costal margin. 

LABORATORY AND DIAGNOSTIC IMAGING 

A chest roentgenogram performed in the office reveals a 6 by 8 centime
ter mass in the left lung apex, with prominent hilar adenopathy and a pleu
ral effusion at the left costophrenic sulcus. An office hemoglobin level is 
9.4 grams/dl. 

• What more-if anything-should be recorded in the physical examina
tion? Why? 

• What further diagnostic tests should be performed? 
• What are the likely implications of these findings and what would you 

tell the patient and his mother today? 
• What would you do next? 

CONTINUING CARE 

Upon your referral, Mr. Nelson was examined and treated at the regional 
medical center. Extensive testing, including needle biopsy of the lung le
sion, revealed adenocarcinoma of the left lung with pleural effusion and 
widespread metastasis including bone, liver and brain. Following a course 
of palliative therapy, the patient has been returned to you for terminal care. 

Assessment 

• The patient and his family ask about the outlook for the weeks and months 
ahead. How would you respond? 

• Mr. Nelson's sister, a paralegal employed by a local legal firm, asks about 
the relationship between the patient's lung cancer and his exposure to 
pesticides and other chemicals in his work. How would you respond? 

• What are some of the implications of this disease for the family? 
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• What are some symptoms or physical findings-if they develop-that 
you would consider especially worrisome? Explain. 

Plan 
• You sense that the patient and family are concerned that they will be 

somehow left on their own to deal with the illness and eventual death. 
How can you reassure them? 

• Mr. Nelson reports that he has pain in the mid-back that has awakened 
him from sleep the past few nights. How would you deal with this prob
lem? 

• How would you address the issue of advance directives with this patient 
and family? 

• What might be the role of hospice in the care of this patient? When and 
how would you discuss this with the family? 

• When this patient eventually dies, how do you believe you will feel and 
how will you deal with your feelings? 



27 
The Family Physician's Role 
in Responding to Biological 
and Chemical Terrorism 
ALAN L. MELNICK 

The September 11, 2001 events in New York City and Washington D.C. abruptly 
changed our perspectives about the likelihood that terrorists could direct weapons 
of mass destruction against civilian communities in the United States. On Octo
ber 4, 2001, the Centers for Disease Control and Prevention (CDC) and their 
state and local partners reported a case of inhalational anthrax in Florida. 1 Over 
the following several weeks, public health authorities reported additional cases 
from Florida and New York City. Investigations revealed that the intentional re
lease of Bacillus anthracis was responsible for these cases.2 By November 9,22 
cases (17 confirmed and 5 suspected) of bioterrorism-related anthrax were re
ported from Washington D.C., Florida, New Jersey and New York City.3 Ten of 
these cases were the inhalational form, resulting in 4 deaths; the other 12 cases 
were cutaneous anthrax. Of the 10 inhalation cases, most were people who had 
processed, handled, or received letters containing B. anthracis spores. 

The association of anthrax with mail increased the level of public alarm. State 
and territorial public health officials responding to a CDC survey from September 
11 through October 17 estimated their health departments had received 7000 re
ports of potential bioterrorist threats. Potential threats included suspicious pack
ages, letters containing powder, and potential dispersal devices. Nearly 5,000 of 
these reports required telephone follow-up and about 1,000 of the reports led to 
testing of suspicious materials at a public health laboratory.4 Public health officials 
were not alone. Patients deluged physicians' offices with concerns about suspicious 
envelopes and packages and concerns about anthrax symptoms. Although only four 
areas of the United States had identified bioterrorism-associated anthrax infections, 
physicians and public health officials across the nation were obliged to respond to 
bioterrorist hoaxes and threats, as well as anxious patients. 

These events illustrate how family physicians and other primary care physi
cians have been and will be on the front line in detecting and responding to ter
rorist threats and events. This chapter will provide information useful for under
standing the role of family physicians in responding to biologic and chemical 
terrorism including: 

• The features of terrorist attacks distinguishing them from other forms of dis
asters 
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• The type of biologic or chemical agent terrorists are likely to use 
• The clinical manifestations of these agents, including the routes of exposure 
• How to identify patients at risk of exposure 
• How to prevent disease in those exposed 
• How to treat terrorist-caused illness 
• How to work with local and state public health authorities in detecting and re

sponding to terrorist caused illness 
• Resources available for families traumatized by terrorism 

Features of Terrorist Biologic Attacks 

Historically, most planning for an emergency response to terrorism has focused 
on overt attacks with immediate effects, such as bombings and attacks using 
chemicals. In comparison to chemicals and explosives, the impact of biologic 
agents is more likely to be covert and delayed. As the recent anthrax events 
demonstrated, biologic agents do not have an immediate impact due to the in
terval between exposure and the onset of illness (the incubation period).5 Be
cause of ongoing disease transmission, biologic agents can result in continuing 
onset of new cases at multiple locations. Consequently, the most likely first re
sponders to future biologic attacks will be family physicians and other health 
care providers. 

Family physicians must be vigilant for indications that terrorists have released 
a biologic agent. These indications include:6 

1. An unusual temporal or geographic cluster of illness. For example, the oc
currence of similar symptoms in people who attended the same public event 
or gathering or patients presenting with clinical signs and symptoms sugges
tive of an infectious disease outbreak should raise suspicion. One indication 
may be two or more patients presenting with an unexplained febrile illness 
associated with sepsis, pneumonia, respiratory failure, rash, or a botulism-like 
syndrome with flaccid muscle paralysis. Suspicion should be heightened if 
these symptoms occurred in previously healthy persons. 

2. An unusual age distribution for common diseases. For example, an increase 
in what looks like chicken pox in adult patients, but may be smallpox. 

3. A large number of cases of acute flaccid paralysis with prominent bulbar 
palsies, suggestive of a release of botulinum toxin. 

Biologic Agents Terrorists are Likely to Use 

Terrorists can choose from countless biological agents, and the list can seem 
overwhelming. However, to best protect our patients and their families, family 
physicians should focus their attention on the agents that terrorists are most likely 
to use and that have the greatest potential for mass casualties. The CDC has de-
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fined three categories of biologic agents, "A," "B," and "C" with potential as 
weapons, based on several criteria:5 

• Ease of dissemination or transmission 
• Potential for major public health impact such as high mortality 
• Potential for public panic and social disruption 
• Requirements for public health preparedness 

Based on these criteria, Category A contains seven agents of highest concern 
for the CDC: 

• Bacillus anthracis (Anthrax) 
• Yersinia pestis (plague) 
• Variola major (Smallpox) 
• Clostridium botulinum toxin (Botulism) 
• Francisella tularensis (Tularemia) 
• Filoviruses (Ebola hemorrhagic fever, Marburg hemorrhagic fever) 
• Arenaviruses (Lassa [Lassa fever], Junin [Argentine hemorrhagic fever], and 

related viruses). 

This Chapter will focus on these biologic agents. Those interested in additional 
information on agents not covered in this chapter, including those in Categories 
Band C, should visit the CDC web site at http://www.bt.cdc.gov (last accessed 
6/22102). 

Anthrax 

Exposure Evaluation 

An adequate history is the most essential step in the clinical evaluation for an
thrax. When taking a history, family physicians should ask questions regarding 
the patient's concern about exposure with two goals in mind: 

• First, assess the probability of exposure. By doing so, physicians can deter
mine whether the patient is at risk for anthrax disease, whether to notify pub
lic health officials and law enforcement agencies and whether to begin pre
ventive or curative treatment. Given the volume of patient telephone calls, 
physicians should consider training their nursing staff to triage the calls to re
duce the number of patients requiring evaluation that is more extensive. 

• Second, review with the patient hislher level of risk. If patients come to the 
office for further evaluation, the visit provides opportunities to educate patients 
and the public on how to evaluate their risk and how to take reasonable meas
ures to protect themselves and their families. 

Over a telephone call or during an office visit, questions physicians and their 
staff should ask their patients include: 
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• Have you been exposed to a situation where anthrax transmission has been 
confirmed or under investigation? 

• Have you had any contact with a substance believed to be contaminated with 
anthrax? 

• When, where and under what circumstances did the contact occur? 
• What was the nature of the contact (skin, inhalation, ingestion)? 
• Was any powder suspended in the air? 
• Did other people come into contact with the substance? 
• Were you exposed to a suspicious package/mail item? If so, why was it sus

picious? 
• Were you exposed to something else, why do you believe it was contaminated? 
• Where is the substance/package? Is it contained safely (e.g., in a plastic zip

lock bag)? 

Law enforcement authorities have released guidelines on identification of 
packages/envelopes potentially contaminated with anthrax. Characteristics of sus
picious packages include: 

• Inappropriate or unusual labeling 
• Excessive postage 
• Handwritten or poorly typed addresses 
• Misspellings of common words 
• Strange return address or no return address 
• Incorrect titles or title without a name 
• Not addressed to a specific person 
• Marked with restrictions, such as "Personal," "Confidential," or "Do not x-ray" 
• Marked with any threatening language 
• Postmarked from a city or state that does not match the return address 
• Powdery substance felt through or appearing on the package or envelope 
• Oily stains, discoloration, or odor 
• Lopsided or uneven envelope 
• Excessive packaging material such as masking tape, string, etc. 
• Excessive weight 
• Ticking sound 
• Protruding wires or aluminum foil 

Anthrax: Clinical Presentation 

Anthrax can present as one of three types of infection in humans: inhalational, 
cutaneous and gastrointestinal. Cutaneous anthrax is the most common naturally 
occurring form, with about 224 cases reported between 1944 and 1994 in the 
United Sates. Until the recent terrorist attacks, inhalational anthrax had not been 
reported since 1978. Gastrointestinal anthrax, which follows ingestion of insuf
ficiently cooked contaminated meat, is relatively uncommon. This chapter will 
focus on inhalational and cutaneous forms of the disease. 
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Inhalational Anthrax 

Inhalational anthrax results from the deposition of spores into the alveolar spaces. 
Inhalational anthrax does not cause a typical bronchopneumonia, so the term an
thrax pneumonia is misleading. Postmortem study of those who died following 
the 1979 accidental release of anthrax spores in Sverdlovsk (in the former So
viet Union) revealed hemorrhagic thoracic lymphadenitis and hemorrhagic me
diastinitis in all patients. About half of the patients had hemorrhagic meningitis 
as well. The clinical presentation of inhalational anthrax is in two stages. Patients 
first develop nonspecific symptoms, including fever, dyspnea, cough, headache, 
vomiting, chills, weakness, abdominal pain and chest pain. Signs of illness and 
laboratory studies are nonspecific during the first stage, which could last from 
hours to a few days. The second stage develops abruptly, with sudden fever, dys
pnea, diaphoresis (often drenching) and shock. Stridor may result from massive 
lymphadenopathy and expansion of the mediastinum. A chest radiograph most 
often shows a widened mediastinum consistent with lymphadenopathy.7 

The mortality rate of occupationally acquired inhalational anthrax cases in the 
United States is 89%, but most of these cases occurred before the development 
of critical care units, and in some cases, before the advent of antibiotics. During 
the October 2001 terrorist-caused outbreak, 6 out of 10 of the early inhalational 
anthrax cases survived, signifying that early diagnosis and treatment is critical 
to improving survival. 

Many patients with a low risk of exposure but concerned about anthrax will 
have symptoms of an influenza-like illness. Influenza-like illness (ILl) is a non
specific respiratory illness characterized by fever, fatigue, cough and other symp
toms.8 Besides influenza, ILl has many other causes including other viruses, such 
as rhinoviruses, respiratory syncytial virus (RSV), adenoviruses, and parain
fluenza virus. Other, less common causes of ILl are bacterial, such as Legionella 
spp, Chlamydia pneumoniae, Mycoplasma pneumoniae, and Streptococcus 
pneumoniae. 

The 10 cases of inhalational anthrax following the October 2001 terrorist event 
provide epidemiologic clues helping physicians differentiate inhalational anthrax 
from ILL Nine of the 10 cases occurred among postal workers, persons exposed 
to letters or areas known contaminated with anthrax spores, and media employ
ees. Inhalational anthrax is not transmissible from person to person. Conse
quently, nine of the ten cases were located in only a few communities. In com
parison, viral causes of ILl are spread person-to-person, causing millions of cases 
each year across all communities. In addition, non-anthrax causes of ILl have a 
typical seasonal pattern. Pneumococcal disease, influenza and RSV infection gen
erally peak in the winter, mycoplasma and legionellosis are more common in the 
summer and fall, rhinoviruses and parainfluenza virus infections usually peak 
during the fall and spring, and adenoviruses circulate throughout the year. 

Table 27.1 shows how clinical signs and symptoms identified in the October 
2001 cases can help physicians distinguish other causes of ILl from inhalational 
anthrax. Most cases of non-anthrax ILl are associated with nasal congestion and 
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TABLE 27.1. Clinical Findings of Inhalational Anthrax, Laboratory Confirmed 
Influenza, and Other Causes of Influenza-Like IIIness8 

Inhalational Laboratory-confi rmed III from 
Symptom/Sign anthrax (n= 1 0) influenza other causes 

Elevated temperature 70% 68%--77% 40%--73% 
Fever or chills 100% 83%--90% 75%-89% 
Fatigue/malaise 100% 75%--94% 62%--94% 
Cough (minimal 

or nonproductive) 90% 84%--93% 72%-80% 
Shortness of breath 80% 6% 6% 
Chest discomfort 

or pleuritic chest pain 60% 35% 23% 
Headache 50% 84%--91% 74%-89% 
Myalgias 50% 67%--94% 73%-94% 
Sore throat 20% 64%-84% 64%-84% 
Rhinorrhea 10% 78% 68% 
Nausea or vomiting 80% 12% 12% 
Abdominal pain 30% 22% 22% 

rhinorrhea. In comparison, only one of the 10 patients in the October 2001 out
break complained of rhinorrhea. A history of influenza vaccination does not help 
differentiate inhalational anthrax from other causes of ILl. The vaccine does not 
prevent ILl caused by infectious agents other than influenza, and many persons 
vaccinated against influenza will still get ILl. Therefore, receipt of vaccine does 
not increase the probability of inhalational anthrax as a cause of ILl, especially 
among persons who have no probable exposure to anthrax. 

Chest radiograph findings can help differentiate non-anthrax ILl from inbala
tional anthrax. In the October 2001 outbreak, all ten inhalational anthrax patients 
presented with abnormal chest radiographs, seven with mediastinal widening, 
seven with infiltrates and eight with pleural effusion. In comparison, most cases 
of ILl are not associated with radiographic findings of pneumonia.8 A chest ra
diograph showing a widened mediastinum in a previously healthy person with 
evidence of severe flu-like symptoms is essentially pathognomonic of advanced 
inhalational anthrax. 

The most useful microbiologic test for anthrax is a standard blood culture, 
which should show growth within 6 to 24 hours. Physicians should order blood 
cultures only for patients in situations where they suspect bacteremia and not 
routinely on all patients with ILl symptoms who have no probable exposure to 
anthrax. When ordering blood cultures, physicians must alert the laboratory to 
the possibility of anthrax, so that the lab performs appropriate biochemical test
ing and species identification. 

Cutaneous Anthrax7 

Cutaneous anthrax follows the deposition of the organism into the skin, espe
cially areas with previous cuts or abrasions. Exposed areas, such as the arms, 
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hands, face and neck are the most frequently affected. After the spore begins ger
minating in the skin, toxin production causes local edema. The initial pruritic 
macule or papule enlarges into an ulcer by day two. Next, 1-3 mm vesicles may 
appear, discharging clear or serosanguinous fluid containing numerous organ
isms on Gram stain. A painless, depressed, black eschar follows, frequently as
sociated with extensive local edema. Over the next 1-2 weeks, the eschar dries, 
loosens, and falls off, most often leaving no permanent scar. Lymphangitis and 
painful lymphadenopathy can occur with associated systemic symptoms. An
tibiotic therapy does not change the course of the skin manifestations, but it does 
reduce the likelihood of systemic disease, reducing the mortality rate from 20% 
to near zero.4 

Anthrax: Treatment 

A high index of suspicion, prompt diagnosis and immediate initiation of effec
tive antimicrobial treatment are critical for treating inhalational anthrax. Physi
cians must report suspected or confirmed cases of anthrax to local and state pub
lic health authorities immediately. Because of the high associated mortality, the 
CDC recommends two or more known effective antibiotics. The recommen
dations could change as we gather more experience with treating anthrax. 
Ciprofloxacin or doxycycline is recommended for initial intravenous therapy un
til susceptibility results are available. Other antibiotics suggested for use in com
bination with ciprofloxacin or with doxycycline include rifampin, vancomycin, 
imipenem, chloramphenicol, penicillin and ampicillin, clindamycin and clar
ithromycin.9 The toxin produced by B. anthracis is a major cause of the mor
bidity associated with the disease. One study suggested corticosteroids as adjunct 
therapy for inhalational anthrax associated with extensive edema, respiratory fail
ure and meningitis.9,10 

Ciprofloxacin and doxycycline are also the drugs of choice for cutaneous an
thrax. For patients with signs of systemic involvement, such as extensive edema 
or head and neck lesions, the CDC recommends intravenous therapy with mul
tiple antibiotics. Corticosteroids may be helpful for toxin mediated morbidity as
sociated with extensive edema or swelling of the head and neck areas. A 7-10 
day course of antibiotics is typically effective for cutaneous anthrax. However, 
the CDC recommends 60 days of treatment for patients with bioterrorist induced 
cutaneous anthrax, because many of these patients are also at risk for aerosol 
exposure.9 

Anthrax: Preventive Therapy 

To protect the public, the highest priority is to identify people at risk of expo
sure and respond appropriately to protect them. The circumstances of any po
tential exposure rather than laboratory test results should be the main factor in 
decisions regarding antibiotic prophylaxis. After taking a history, physicians 
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should offer antibiotic prophylaxis to patients with an exposure or contact with 
an item or environment known or suspected to be contaminated with B. anthracis, 
regardless of laboratory tests.9 Although nasal swabs for anthrax culture can de
tect anthrax spores, negative cultures DO NOT rule out exposure. Therefore, 
nasal cultures are useful for epidemiologic purposes, but not for determining 
whether individual patients should receive antibiotic prophylaxis. 

The latest recommendations from the CDCll recommend initiating antimi
crobial prophylaxis pending additional information when: 

• A patient is exposed to an air space where a suspicious material may have been 
aerosolized (e.g., near a suspicious powder-containing letter during opening) 

• A patient has shared the air space likely to be the source of an inhalational an
thrax case 

After initial prophylaxis, physicians should continue antimicrobial prophylaxis 
for 60 days for: 

• Patients exposed to an air space known to be contaminated with aerosolized 
B. anthracis 

• Patients exposed to an air space known to be the source of an inhalational an
thrax case 

• Patients along the transit path of an envelope or other vehicle containing B. 
anthracis that may have been aerosolized (e.g., a postal sorting facility in which 
an envelope containing B. anthracis was processed) 

• Unvaccinated laboratory workers exposed to confirmed B. anthracis cultures 

Physicians should not provide antimicrobial prophylaxis: 

• For prevention of cutaneous anthrax 
• For autopsy personnel examining bodies infected with anthrax when appro

priate isolation precautions and procedures are followed 
• For hospital personnel caring for patients with anthrax 
• For persons who routinely open or handle mail in the absence of a suspicious 

letter or credible threat 

Table 27.2 summarizes the CDC recommendations for initial and continued 
post exposure prophylaxis. The antibiotic of choice for preventing inhalational 
anthrax in exposed pregnant women is ciprofloxacin 500 mg twice a day for 60 
days. Physicians may consider prophylactic therapy with amoxicillin, 500 mg 
three times daily for 60 days for instances in which the specific B. anthracis 
strain has been proven penicillin sensitive (MMWR 11/2101, notice to readers) 

Physicians must be careful in prescribing prophylactic antibiotics because they 
have been associated with adverse health effects among patients taking them for 
short-term treatment of bacterial infections. In addition, few data exist regarding 
the use of these antimicrobials for longer periods, such as the 60 days recom
mended for anthrax prophylaxis. Anthrax vaccination requires an initial six dose 
series and an annual booster. Current supplies are limited and the production ca
pacity is modest. Given the costs and logistics of a large-scale vaccination pro-
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TABLE 27.2. CDC Recommendations for Post-Exposure Prophylaxis For Prevention 
of Inhalational Anthrax After Intentional Exposure to Bacillus Anthracis4 

Category 

Adults (including 
immunocompromised 
persons) 

Pregnant women 
Children 

Initial therapy 

Ciprofloxacin 500 mg po BID 
Or 
Doxycycline 100 mg po BID 
Ciprofloxacin 500 mg po BID 
Ciprofloxacin 10-15 mg/kg po Q 12 hrs 

(maximum 1 gm per day) 
Or 
Doxycycline: 
>8 yrs and 45 kg: 100 mg po BI D 
>8 yrs and :s 45 kg: 2.2 mg/kg po BID 
:s8 yrs: 2.2 mg/kg po BID 

Duration 

60 days 

60 days 
60 days 

gram, the low likelihood of an attack in any given community, and the effec
tiveness of prophylactic antibiotics for those exposed, the CDC does not recom
mend vaccination of the population. 

Plague 

Pneumonic plague, the most likely clinical presentation of Yersinia pestis infec
tion associated with a terrorist attack, is different from that of naturally occur
ring plague, which is associated with the presence of painful infected lymph 
nodes, or buboes. Another difference from the naturally acquired infection is that 
pneumonic plague is transmissible from person to person through respiratory 
droplets. A pneumonic plague outbreak would result with symptoms initially re
sembling those of other serious respiratory illnesses.12 After an incubation pe
riod of 1-6 days, patients would present with an acute and often fulminant course 
of malaise, fever, headache, myalgia, and cough with mucopurulent sputum, he
moptysis, chest pain and clinical sepsis. Prominent gastrointestinal symptoms, 
including nausea, vomiting, abdominal pain and diarrhea might be present. The 
pneumonia rapidly progresses to dyspnea, stridor and cyanosis. Gram-negative 
rods may be seen on gram stain of the sputum and the chest radiograph will show 
evidence of bronchopneumonia. 12 Patients rapidly progress to respiratory failure, 
shock and a bleeding diathesis. 13 Without appropriate therapy, the mortality rate 
is 100% 

As with anthrax, early diagnosis is critical and requires a high index of sus
picion. The sudden appearance of previously healthy patients with fever, cough, 
chest pain and a fulminant course should suggest the possibility of inhalational 
anthrax or pneumonic plague. There are no readily available rapid diagnostic 
tests for plague, and microbiologic studies are important in the diagnosis. Cul
tures of sputum, blood or lymph node aspirates should demonstrate growth within 
24-48 hours after inoculation. 
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During a pneumonic plague epidemic, all persons developing a fever of 38.5 
degrees C or above or a new cough should begin parenteral antibiotics. Infants 
with tachypnea should also receive treatment. Aminoglycosides are the most ef
ficacious treatment for pneumonic plague. In a limited, contained outbreak, par
enteral streptomycin or gentamicin is the drug(s) of choice. In a mass outbreak, 
in which parenteral therapy may not be available, the Working Group for Civil 
Biodefense recommends oral therapy with doxycycline (or tetracycline) or 
ciprofloxacin. In addition, patients with pneumonic plague will require support
ive care to treat complications of gram-negative sepsis, including adult respira
tory distress syndrome, disseminated intravascular coagulation, shock, and multi
organ failure. 12 Because the potential benefits outweigh the risks, in limited or 
contained situations, streptomycin or gentamicin are the drugs of choice for chil
dren; in mass outbreaks, children should receive doxycycline. Due to its associ
ation with irreversible deafness in children following fetal exposure, physicians 
should avoid using streptomycin in pregnant women and instead give gentam
icin. If gentamicin is not available, doxycycline is the drug of choice for preg
nant women, because the benefits outweigh the risk of fetal toxicity. 

Although the plague vaccine was effective in preventing or ameliorating 
bubonic disease, it was not effective in preventing pneumonic plague or reduc
ing its morbidity. Production of the vaccine ceased in 1999. Asymptomatic per
sons having household, hospital or other close contact (within 2 meters) with un
treated patients should receive prophylactic therapy for 7 days. Physicians should 
watch case contacts closely, and begin treating for disease at the first sign of a 
fever or cough within 7 days of exposure. Contacts refusing antibiotic prophy
laxis do not require isolation but should also receive treatment at the first sign 
of infection. Doxycycline is the drug of choice for post exposure prophylaxis for 
adults, children and pregnant women. Pregnant women unable to take doxycy
cline should receive ciprofloxacin or another fluoroquinolone. 12 

Wearing masks was effective in preventing person-to-person transmission of 
pneumonic plague in outbreaks early in the 20th century. Therefore, current guide
lines recommend the use of surgical masks to prevent transmission in future out
breaks. Close contacts of confirmed cases that have received less than 48 hours 
of antibiotic therapy should wear masks and follow droplet precautions (gowns, 
gloves and eye protection). In addition, people should avoid unnecessary close 
contact until cases receive at least 48 hours of antibiotic therapy and exhibit some 
clinical improvement. 

Smallpox (Variola) 

Acute smallpox symptoms resemble those of other acute viral infections such as 
influenza. After an incubation period of 12-14 days (range 7-17 days), small
pox begins with a 2-4 day nonspecific prodrome of fever, myalgias, headache 
and backache before rash onset. Severe abdominal pain and delirium may be 
present. Physicians who have never seen the characteristic smallpox rash might 
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confuse smallpox with chickenpox, but the rashes have distinct features. The typ
ical varicella rash has a centripetal distribution, with lesions most prominent on 
the trunk and rarely seen on the palms and soles. The varicella rash develops in 
successive groups of lesions over several days, resulting in lesions of various 
stages of development and resolution. Varicella lesions are superficial. In con
trast, the vesicular/pustular variola rash has a centrifugal distribution, most promi
nent on the face and extremities. Variola lesions develop at one time, and the 
pustules are characteristically round, tense and deeply embedded in the dermis. 
Secondary bacterial infection is uncommon. Death usually results from the tox
emia associated with circulating immune complexes and soluble variola antigens. 
The case fatality rate in the unvaccinated population is 30%.14 

Smallpox spreads from person-to-person by droplet nuclei or aerosols from 
the oropharynx of infected people and by direct contact. Contaminated clothing 
or bed linens can spread the virus. Patients are most infectious from rash onset 
through the first 7-10 days of rash. 

The United States discontinued routine smallpox vaccinations in 1972. The 
susceptibility of people who received the vaccine 29 or more years ago is un
certain, because clinical studies have never measured the duration of immunity 
following vaccination. Therefore, we must assume that the U.S. population is 
highly susceptible to infection. Given the high case fatality rate, physicians sus
pecting a single case must treat it as an international health emergency and im
mediately contact local and state public health authorities. 

Public health authorities do not recommend mass vaccination for smallpox at 
this time for several reasons: 

• Current supplies are inadequate to vaccinate the entire population 
• After an aerosol release of smallpox, public health authorities will make vac

cine supplies available to affected communities. Post exposure vaccination is 
effective in preventing infection or lowering mortality up to 4 days after ex
posure. 

• The risks of vaccine complications outweigh the likelihood of a smallpox at
tack. Potential complications include, but are not limited to post-vaccinial en
cephalitis, progressive vaccinia infection, eczema vaccinatum, generalized vac
cinia, and inadvertent inoculation (transmission of vaccinia infection to close 
contacts or auto-inoculation from the vaccine site to other areas, including the 
eyes). Certain populations are at greater risk of complications, including pa
tients with eczema, immune deficiency and pregnant women. 

• Vaccinia immune globulin (VIG) is useful in treating some of the vaccine com
plications. However, like the vaccine itself, VIG is in short supply, and not 
enough is available to treat all the complications that could occur. 

Currently, the only available treatments for patients with smallpox infection 
are supportive therapy and antibiotics for occasional superimposed bacterial in
fections. Given the incubation period and the lag time before physicians recog
nized the rash as smallpox, two weeks or more could pass between the release 
of the virus and the diagnosis of the first cases. With each generation of trans-
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mission, the number of cases could expand by a factor of 10-20.14 The best way 
to interrupt disease transmission is to identify, vaccinate and observe those at 
greatest risk of infection. Clearly, as soon as physicians make the first diagno
sis, they should isolate their patients and vaccinate their household and other 
face-to-face contacts. Physicians should give the vaccine to suspected cases to 
ensure that a mistaken diagnosis does not place patients at risk for smallpox. An 
emergency vaccination program should also include: 

• Health care workers at clinics or hospitals that could receive patients 
• Other essential disaster response personnel, such as police, firefighters, transit 

workers, public health staff, emergency management staff and mortuary staff 
that may have to handle bodies 

• Because of the risk of dissemination, in an outbreak situation, all hospital em
ployees and patients should receive vaccination. Immunocompromised patients 
or patients with other contraindications for vaccination should receive Vaccinia 
Immune Globulin (VIG) 

Whenever possible, physicians should isolate patients in their home or other 
non-hospital facility to avoid further disseminating of the disease. In addition, 
hospitals and health care facilities treating patients with smallpox should take 
special precautions to ensure that all bedding and clothing of smallpox patients 
is autoclaved or laundered in hot water with bleach. Standard disinfectants, such 
as hypochlorite or quaternary ammonia, are effective for cleaning viral-contam
inated surfaces. 

Botulism 

Patients with botulism classically present with difficulty seeing, speaking and 
swallowing.15 Physicians can recognize botulism by its classic triad: 15 

• Symmetric, descending flaccid paralysis with prominent bulbar palsies (the "4 
Ds"-diplopia, dysarthria, dysphonia and dysphagia) 

• Afebrile patient 
• Clear sensorium 

As the paralysis extends, patients lose head control, become hypotonic and 
develop generalized weakness. Dysphagia and loss of the gag reflect may ne
cessitate intubation and usually mechanical ventilation. Deep tendon reflexes, 
present initially, gradually diminish, and patients may develop constipation. 
The case fatality rate is 60% without respiratory support. Death results from 
upper airway obstruction (due to pharyngeal and upper airway muscle paral
ysis) and inadequate tidal volume (diaphragmatic and accessory respiratory 
muscle paralysis).15 Because botulinum toxin does not penetrate the brain, se
verely ill patients are not confused or obtunded. However, the associated bul
bar palsies create communication difficulties and can make patients appear 
lethargic. 
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Early recognition of an intentional airborne release of botulinum toxin requires 
heightened clinical suspicion. Certain features are particularly suggestive: 15 

• Outbreak of a large number of cases of acute flaccid paralysis with prominent 
bulbar palsies 

• Outbreak with an unusual botulinum toxin type 
• Outbreak with a common geographic factor among cases (for example, airport, 

or work location) but without a common dietary exposure 
• Multiple simultaneous outbreaks with no common source 

Physicians seeing patients with findings suggestive of botulism should take a 
careful travel history, activity history, and a dietary history. They should ask pa
tients if they know of anyone with similar symptoms. A single case of suspected 
botulism is a potential public health emergency because it reflects the possibil
ity of contaminated food, available to others, or a release of aerosolized toxin. 
Therefore, physicians must immediately report suspect cases to their hospital epi
demiologist and to their local and state public health departments. Laboratory 
testing is only available at the Centers for Disease Control and Prevention and 
some state public health laboratories. 

Treatment includes supportive care and passive immunization with equine an
titoxin. Patients must receive antitoxin at the first suspicion of botulism to min
imize neurologic damage. The antitoxin will not reverse already existing paral
ysis. Physicians can obtain antitoxin from the CDC through their state and local 
health departments. Potential side effects include anaphylaxis, serum sickness, 
urticaria and other reactions suggestive of hypersensitivity, necessitating a small 
challenge dose before giving the full dose. Supportive care may include enteral 
tube or parenteral nutrition, intensive care, mechanical ventilation, treatment of 
secondary infections and monitoring for impending respiratory failure. Pregnant 
patients and children should receive the standard treatment, including antitoxin. 
The potential adverse effects of antitoxin and its limited availability outweigh its 
use as a prophylaxis for exposed patients without symptoms. In an outbreak 
situation, physicians should closely observe potentially exposed asymptomatic 
patients. 

Tularemia 

After inhalation of contaminated aerosol, F. tularensis causes an abrupt onset of 
an acute, nonspecific febrile illness beginning 3-5 days after exposure. Nearly 
half the patients have a dissociation of pulse and temperature. Symptoms include 
headaches, chills, and rigors, generalized body aches (often prominent in the low 
back), coryza and sore throat. Patients frequently develop a dry or slightly pro
ductive cough, with or without objective signs of pneumonia, such as purulent 
sputum, dyspnea, tachypnea, pleuritic pain or hemoptysis. Gastrointestinal symp
toms, including nausea, vomiting and diarrhea may occur. Symptoms of un
treated, continuing illness include sweats, fever, chills, progressive weakness, 
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malaise, anorexia and weight loss. Many cases develop pleuropneumonitis over 
the ensuing days and weeks. The earliest chest radiograph findings may be peri
bronchial infiltrates, typically advancing to bronchopneumonia in one or more 
lobes, often accompanied by pleural effusions and hilar adenopathy.16 

However, clinical signs may be minimal or absent, and some patients will show 
only one or several small, discrete infiltrates or scattered granulomatous lesions 
of the lung parenchyma or pleura. In other patients, however, the pneumonia can 
progress rapidly to respiratory failure and death. The case fatality rate with treat
ment is about 2%. Person-to-person transmission has not been documented. 

Inhalation can occasionally cause the oropharyngeal form of tularemia, asso
ciated with stomatitis and exudative pharyngitis, sometimes with ulceration. Pa
tients may develop pronounced cervical or retropharyngeallymphadenopathy. 

Because of the nonspecific symptoms, physicians and public health authori
ties would have difficulty distinguishing between a terrorist attack and a natural 
outbreak of community acquired infection, especially influenza and some atyp
ical pneumonias. Several clues that would indicate an intentional cause would 
include: 

• Abrupt onset of large numbers of acutely ill people 
• Rapid progression of many cases from upper respiratory symptoms and bron

chitis to life threatening pleuropneumonitis and systemic infection 
• An unusual number of cases with findings of atypical pneumonia, pleuritis and 

hilar adenopathy 
• Cases among young, previously healthy adults and children 

Physicians who suspect inhalational tularemia should 

• Promptly collect specimens of respiratory secretions and blood and alert the 
laboratory to the need for special diagnostic and safety procedures 

• Immediately notify the hospital epidemiologist or infection control practitioner 
• Immediately notify their state and local health departments 

In a contained casualty situation, where resources are adequate for individual 
case management, the Working Group for Civil Biodefense recommends strepto
mycin as the drug of choice, with gentamicin as an altemative in children and 
adults. Gentamicin is the drug of choice for pregnant women.16 In a mass casualty 
situation, oral doxycycline or ciprofloxacin is the treatment of choice for adults 
and children, with oral ciprofloxacin as the best choice for pregnant women.16 

Due to the short incubation period and incomplete protection by available vac
cines, the Working Group on Civilian Biodefense does not recommend Tularemia 
vaccination for post exposure prophylaxis. Treatment begun with streptomycin, 
gentamicin, doxycycline or ciprofloxacin during the incubation period is protec
tive against symptomatic infection. Once public health officials become aware 
that terrorists have released a F. tularensis aerosol, they will attempt to identify 
people at risk of exposure. Those exposed patients who are still asymptomatic 
should receive prophylactic treatment with 14 days of doxycycline or 
ciprofloxacin. If health officials fail to detect the release until people start be-
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coming ill, physicians should instruct their patients to begin a fever watch. Those 
who develop an unexplained fever or flu-like illness within 14 days of exposure 
should begin antibiotic treatment. Close contacts of cases do not require pro
phylaxis because person-to-person transmission does not occur. 16 

Hemorrhagic Viruses 

The Centers for Disease Control and prevention has focused its efforts on four 
viral hemorrhagic fever (VHF) pathogens that are potential bioterrorist agents: 
Ebola, Marburg, Lassa and South American VHF viruses. None of these is na
tive to the United States, so an outbreak that epidemiologists cannot link to travel 
must raise suspicion of bioterrorism. Although person-to-person spread is not 
common through the inhalational route in a typical outbreak situation, a bioter
rorist-released aerosol could cause an outbreak through inhalational exposure. 

The Filoviruses (Ebola and Marburg) can be transmitted person-to-person 
through contact with blood or body secretions of infected persons. The incuba
tion period for Ebola and Marburg viruses ranges from several days to 3 weeks 
following exposure. Clinical signs of Ebola and Marburg VHFs include the abrupt 
onset of fever, fatigue, stomach pain, headache and myalgias. Other signs and 
symptoms include nausea, vomiting abdominal pain, diarrhea, chest pain, cough 
and pharyngitis. Most patients develop a maculopapular rash, prominent on the 
trunk approximately five days after onset of illness. As the disease progresses, 
bleeding manifestations, such as petechiae, ecchymoses and hemorrhages ap
pear.6 Severe cases may have chest pain and show signs of bleeding under the 
skin, in internal organs, and from body openings. The case-fatality rate for Ebola 
hemorrhagic fever is 36-88% and may be strain dependent. Marburg hemorrhagic 
fever has a reported case-fatality rate around 25%. 

In nature, direct contact with infected rodents or their urine and droppings 
causes infection with arenaviruses (Lassa and South American VHFs). Infection 
can also result from inhalation of particles contaminated with rodent excretions. 
Direct contact with blood or body secretions from infected patients can also cause 
person-to-person transmission. The incubation period for the Lassa and Junin 
viruses is typically 1-3 weeks. In addition to the symptoms typical of Ebola and 
Marburg VHFs, Lassa fever frequently causes neurological symptoms, including 
hearing loss, tremors, and encephalitis as well as signs of respiratory distress. 
South American VHFs can cause severe hemorrhagic fever, and a spotted rash 
may be a prominent feature. Lassa virus infections cause mild or undetectable 
illness in most infected people, but about 20% of people develop severe disease. 
Overall case-fatality rates are about 1 %, but 15-20% of persons requiring hos
pitalization for Lassa fever may die. Pregnant women are more at risk for severe 
Lassa infection. The South American VHFs such as Junin (the cause of Argen
tine hemorrhagic fever) have case-fatality rates of 15-30%. 

Immediate notification of a suspected case of VHF to local or state health de
partments and CDC is essential for rapid diagnosis, investigation, and control ac-
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tivities. Other than supportive therapy, there is no effective treatment for Ebola 
or Marburg infections. Specifically, patients will require appropriate maintenance 
of fluids and electrolytes and careful monitoring of blood pressure. Physicians 
and other health care staff must avoid contact with body fluids from infected pa
tients, including blood, saliva, urine, and feces). Strict barrier procedures are re
quired for suspected VHF patients. Health care staff should wear gowns and 
gloves when attending patients, and they should consider using face-masks to 
prevent small-droplet exposure. Hospitals must separate VHF patients from other 
patients. Close personal contacts or medical personnel exposed to blood or body 
secretions from VHF patients require monitoring for fever or other symptoms 
during the established incubation period. According to the World Health Orga
nization, ribavirin may be effective for treating some patients with Lassa Fever. 
Additional information about viral hemorrhagic fever viruses is available online 
at http://www.bt.cdc.govlbioagents.asp.17 

Chemical Agents Terrorists are Likely to Use 

Chemical agents that terrorists might use range from warfare agents to toxic 
chemicals commonly used in industry.5 The CDC Strategic Planning Workgroup 
criteria for determining priority chemical agents include 

• Chemical agents already known to be used as weaponry; 
• Availability of chemical agents to potential terrorists; 
• Chemical agents likely to cause major morbidity or mortality; 
• Potential of agents for causing public panic and social disruption; and 
• Agents that require special action for public health preparedness 

Industry introduces hundreds of new chemicals internationally each month, 
making it impossible for family physicians to prepare for each of them. Instead, 
physicians should concentrate on treating exposed persons by clinical syndrome 
rather than by specific agent. As with biologic attacks, physicians must be vigi
lant in recognizing an unusual temporal or geographic cluster of chemically in
duced illness. Because of the public health risk, physicians must notify their lo
cal and state health departments if they suspect a nerve agent release. In addition, 
when evaluating and treating potentially exposed patients, physicians should co
ordinate their activities with authorities responsible for sampling and decontam
inating the environment. This chapter will discuss two of the chemical agents 
that terrorists might use, nerve agents and blister agents. Further information on 
these and other potential chemical agents is available on the CDC web site at 
http://www.bt.cdc.gov/AgentlAgentlistChem.asp. (Last accessed 6-23-02) 

Nerve Agents 

Regardless of the route of exposure, nerve agents cause symptoms due to potent 
inhibition of anticholinesterase. 18 Symptoms and signs include: 
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• Rhinorrhea 
• Chest tightness 
• Pinpoint pupils 
• Shortness of breath 
• Excessive salivation and sweating 
• Nausea, vomiting, abdominal cramps 
• Involuntary defecation and urination 
• Muscle twitching 
• Confusion 
• Seizures 
• Flaccid paralysis 
• Coma 
• Respiratory failure and death 

The initial effects of nerve agents depend on the dose and route of exposure. 
For example, inhalation causes respiratory effects within seconds to minutes, in
cluding rhinorrhea, chest tightness and shortness of breath. Therefore, asympto
matic patients arriving at the hospital do not require admission or treatment if 
the only possible exposure was through inhalation. In addition, patients with in
halation exposure exhibiting only miosis or mild rhinorrhea do not require ad
mission. On the other hand, a large exposure due to absorption through skin 
exposure may fIrst present an hour later with abdominal pain, nausea and vom
iting. I8 

Exposed patients with contaminated skin or clothing can contaminate rescuers 
and health care providers through direct contact or through off-gassing vapor. 
Therefore, all patients should undergo decontamination of eyes, clothing and skin 
before entering the hospital or emergency room treatment area. Health care 
providers, especially first responders at risk of exposure should wear the appro
priate personal protective equipment. In addition, atropine administered repeat
edly as necessary and pralidoxime (2-PAMCI) are antidotes for nerve agent tox
icity. Pralidoxime is only effective if patients receive it within minutes to a few 
hours following exposure. Additional treatment consists of supportive measures, 
including airway support and mechanical ventilation. Some patients will exhibit 
resistance to ventilation due to bronchial constriction and spasm. This resistance 
lessons after atropine administration. Additional information on decontamination, 
fIrst aid, personal protective equipment and treatment is available from the 
ATSDR (Agency for Toxic Substances and Disease Registry) web site at 
http://www.bt.cdc.gov/agentlnerve/Nervesfnl.pdf (last accessed 11-10-01) 

Blister Agents: Nitrogen and Sulfur Mustards, 
Lewisite and Mustara-Lewisite Mixture 

Nitrogen and sulfur mustards are vesicants that injure the skin, eye and respira
tory tract. Within several minutes after exposure, they can cause cellular changes, 
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although the clinical effects occur 1 to 24 hours later. Table 27.3 summarizes the 
clinical effects of nitrogen and sulfur mustards.19 Because of the delayed effects, 
most patients with severe exposures to nitrogen or sulfur mustards will go home 
or elsewhere after their exposure and may only present later at emergency rooms 
or physicians' offices when they begin developing symptoms. Like other chem
ical agents, patients with nitrogen or sulfur mustard-contaminated skin or cloth
ing can contaminate rescuers and health care providers by direct contact or 
through off-gassing vapor. Therefore, once health care providers are aware of an 
exposure, they should require all patients to undergo decontamination of eyes, 
clothing and skin before allowing them to enter the treatment area. Decontami
nation can also reduce tissue damage. Health care providers, especially first re
sponders at risk of exposure, should wear the appropriate personal protective 
equipment. 

There are no antidotes for nitrogen mustard or sulfur mustard toxicity. The 
medical management is only supportive for skin, ocular and respiratory expo
sure. One guideline physicians can follow is to keep skin, eye and airway lesions 
free from infection. Severe skin burns may require care in a burn unit. Patients 
with airway damage below the pharynx require oxygen and assisted ventilation 
as necessary with positive end expiratory pressure (PEEP). At the first sign of 
damage at or below the larynx, patients will require intubation and transfer to 
the critical care unit. Bronchodilators may be helpful for bronchoconstriction. 
Steroids are not of proven value, but they can be used if bronchodilators are 
ineffective. Due to the risk of bleeding and perforation, emesis induction is 
contraindicated. Further information regarding decontamination, first aid, per
sonal protective equipment and treatment is available from the ATSDR at 
http://www.bt.cdc.gov/ AgentIBlisterlNMUSTARDfnl.pdf (Nitrogen mustard, 
last accessed 11-10-01) and http://www.bt.cdc.gov/AgentiBlisterISMUSTARDfnl. 
pdf (Sulfur mustard, last accessed 11-10-01). 

Unlike the other blister agents, sulfur and nitrogen mustards, Lewisite and the 
Mustard-Lewisite Mixture cause symptoms immediately. Lewisite, a systemic 
poison, and Mustard-Lewisite Mixture are irritating to the skin, eyes and airways. 
Contact with the liquid or vapor forms can cause skin erythema and blistering, 
corneal damage and iritis, damage to the airway mucosa, pUlmonary edema, di
arrhea, capillary leakage and subsequent hypotension.2o Patients with Lewisite 
or Mustard-Lewisite-contaminated skin or clothing can contaminate rescuers and 
health care providers by direct contact or through off-gassing vapor. Manage
ment of Lewisite or Mustard-Lewisite exposure is similar to that of nitrogen and 
sulfur mustard exposures with two exceptions. First, patients exposed to Lewisite 
or the mixture will have an abrupt onset of symptoms and will likely present to 
emergency rooms immediately after exposure. As with the other blister agents, 
patients will require supportive care for eye, skin, ingestion and airway expo
sures. The second exception is that an antidote is available for Lewisite expo
sure. British Anti-Lewisite (BAL), also known as dimercaprol, is a chelating 
agent than can reduce systemic effects from Lewisite. However, because of toxic 
side effects, only patients who have signs of shock or significant pulmonary in-



TABLE 27.3. Health Effects of Exposure to Nitrogen and Sulfur Mustards.19 

Dermal 

Ocular 

Respiratory 

Gastrointestinal 

Central 
Nervous 
System 

Hematopoietic 

Delayed 
effects 

Potential 
sequelae 

Nitrogen mustard 

Erythema and blistering. Rash 
develops in several hours, 
followed by blistering in 
6-12 hours 

Severe exposure can cause 
second and th i rd degree 
burns. 

Intense conjunctival and 
scleral inflammation, 
pain, swelling, lacrimation, 
photophobia and corneal 
damage 

Mucosal damage within hours 
that may progress over days. 
Nasal and sinus pain or 
discomfort, pharyngitis, 
laryngitis, cough and 
dyspnea. Pulmonary edema 
is uncommon. 

Ingestion can cause chemical 
burns and hemorrhagic 
diarrhea. Nausea and 
vomiting may occur after 
ingestion, dermal or 
inhalation exposure. 

High doses have caused 
tremors, seizures, 
incoordination, ataxia and 
coma in laboratory animals. 

Bone marrow suppression 
and increased risk for 
infection, hemorrhage 
and anemia 

Potential menstrual 
irregularities, alopecia, 
hearing loss, tinnitus, 
jaundice, impaired 
spermatogenesis, 
generalized swelling and 
hyperpigmentation 

Chronic respiratory and 
eye conditions following 
large exposures 

Sulfur mustard 

Erythema and bl istering. Pruritic 
rash develops in 4-8 hours, 
followed by blistering in 2-18 
hours. Severe exposure can cause 
second and third degree burns. 

Most sensitive tissue to sulfur. 
Intense conjunctival and scleral 
pain, swelling, lacrimation, 
blepharospasm, and photophobia. 
Miosis may occur. Severe 
exposure can cause corneal 
edema, perforation, scarring and 
blindness. 

Upper and lower airway 
inflammation within hours of 
exposure and progressing over 
several days. Burning nasal pain, 
epistaxis, sinus pain, laryngitis, 
loss of taste and smell, cough, 
wheezing and dyspnea. 
Pseudomembrane formation 
and local airway obstruction 

Ingestion can cause chemical burns 
and cholinergic stimulation. 
Nausea and vomiting may occur 
after ingestion or inhalation. 
Early nausea and vomiting is 
usually transient and not severe. 
Nausea, vomiting and diarrhea 
occu rri ng several days after 
exposu re i nd i cates G I tract 
damage and is a poor prognostic 
sign. 

High doses can cause 
hyperexcitabi lity, convulsions 
and insomnia. 

Bone marrow suppression and 
increased risk for infection, 
hemorrhage and anemia 

Years after apparent healing of 
severe eye lesions, relapsing 
keratitis or keratopathy may 
develop. 

Persistent eye conditions, loss of 
taste and smell, and chronic 
respiratory illness, including 
asthmatic bronchitis, recurring 
respiratory infections, and 
pulmonary fibrosis 
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jury should receive BAL. Only trained personnel, in consultation with a regional 
poison control center, should provide chelation therapy. Additional information 
regarding decontamination, fIrst aid, personal protective equipment and treatment 
is available from the ATSDR at http://www.bt.cdc.gov/AgentlBlisterlLewisitefnl. 
pdf (last accessed 11-10-01). 

Approach to the "Worried Well" Patient 

By answering questions and addressing concerns, physicians can easily reassure 
patients and reduce the trauma that many families experience following terrorist 
events. Table 27.4 contains a list of suggested answers for questions patients are 
likely to ask. Physicians should consider consulting with their local public health 
officials for updates and additional information useful for addressing patient 
concerns. 

In addition to addressing patient concerns, family physicians play an essential 
role in addressing symptoms related to trauma from real or imagined events. Pa
tients can suffer from posttraumatic stress disorder, even if their families and 
friends are not immediate victims of violent events. Because the diagnosis of 
PTSD may be challenging, family physicians will need to have a good under
standing of its diagnostic features so they can provide the appropriate care or 
preventive interventions for people at risk. Fortunately, information is available 
from the American Academy of Family Physicians, including an excellent arti
cle on the Primary Care Treatment of Post-traumatic Stress Disorder21 and a pa
tient handout at http://www.aafp.orglafpI200oo901/1035.html (last accessed 
11117/2001). The web site also includes additional resources for families trau
matized by terrorism. (Also see Chapter 22.) 

Summary 

Clearly, family physicians are on the front lines of detecting and responding to 
biologic and chemical attacks. Their roles include: 

• Addressing patient concerns about their risks of terrorist-caused illness 
• Participation in surveillance to detect an attack. This includes reporting po

tential exposures and any unusual cases or clusters of cases to local and state 
public health officials and law enforcement 

• Working with public health officials to identify patients at risk of exposure and 
provide preventive treatment 

• Working with public health officials to identify patients with terrorist-caused 
disease and providing effective treatment 

• Educating patients and the community on the risks of biologic and chemical 
terrorism; and how to protect themselves and their families 

• Detecting symptoms of psychological trauma following terrorist events, and 
providing compassionate counseling and treatment to address these symptoms 
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In several ways, family physicians are particularly well suited to respond to 
terrorism. First, family physicians are widely dispersed, in rural and urban areas, 
making them accessible for patients wherever terrorist events might occur. Sec
ond, family physicians provide continuity care, essential for the appropriate care 
of patients and families with ongoing physical and emotional outcomes from vi
olent events. Third, family physicians provide comprehensive care, and can take 
care of most of the health problems, including emotional issues, facing victims 
of terrorism. Fourth, family physicians understand how to coordinate care for pa
tients, and can refer victims of terrorist attacks to other appropriate services as 
necessary. Most importantly, family physicians understand how to provide care 
in the context of family and community.22 As the events of September/October 
2001 demonstrated, terrorism affects entire communities, whether or not indi
viduals directly experience physical outcomes from the attacks. Family physi
cians, who understand how their patients and families interact with their com
munity, can help identify and treat problems at the community level. Although 
horrible, past terrorist events illustrate the pivotal role that family physicians play, 
working in partnership with public health officials to protect and promote the 
health of families and communities. 
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Information Mastery: 
Practical Evidence-Based 
Family Medicine 
CHERYL A. flYNN, ALLEN F. SHAUGHNESSY, 

AND DAVID C. SLAWSON 

Remember Marcus Welby? He symbolized the ideal family doctor-knowl
edgeable even about rare conditions, caring and compassionate, making multi
ple house calls with his little black bag, and devoting his complete attention and 
the best resources for the care of a single patient. 

Fast forward to the new millennium, with health maintenance organizations 
(HMOs), schedules with 20 to 40 patients per day, and a huge information ex
plosion, yet still having the responsibility of knowing the latest updates in med
icine. As family doctors, we strive to maintain the characteristics embodied by 
that fictitious symbol-good history and physical examination skills, an under
standing of the patient in the context of the family and community, and the abil
ity to meld the two in diagnostic and therapeutic decision making. Yet with the 
exponential growth of information, and rapidly expanding medical technologies, 
it seems easy to blink an eye and miss some important new development. Life
long learning skills and strategies to manage the jungle of medical information 
are the new survival tools for today's family doctors. 

Enter evidence-based medicine (EBM), which is defined as ''the conscientious, 
explicit, and judicious use of the current best evidence in making decisions about 
the care of an individual patient."l This practice encourages us to apply the high
est quality information available at the time in the care of our patients. Critics 
argue that we have been using evidence all along; EBM is merely a new name 
for an old practice. But EBM is not simply the use of research in practice. Rather 
it is a systematic process to answer clinical questions with the best evidence. It 
requires lifelong learning skills not generally taught in medical school. A 1984 
study found that physicians' knowledge of treating hypertension was inversely 
related to the year they graduated from medical school.2 A later study demon
strated that those who attended a school where EBM was taught had no such 
knowledge decline. 3 

If EBM has been practiced all along, then why would an ophthalmologist from 
a well-respected institution advise journal readers to use an eye patch to treat 
corneal abrasions despite knowing that there were seven randomized controlled 
trials showing no benefit and possible harm ("We've always done it this way")fI,5 

577 
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If our profession incorporates evidence into practice routinely, why were only 
two of 28 landmark trials implemented in practice in the 3 years following publi
cation.6 If you are a clinician who already is using the best evidence in practice, 
then we challenge you to train your colleagues and help train our future physicians, 
because clearly as a profession we do not routinely practice using the best evidence. 

The newer defInition of EBM is one that incorporates the best evidence, clin
ical experience, and patient perspective into medical management plans-a 
patient-centered evidence-based practice. This chapter outlines a new and more 
useful model of EBM, especially fItting for family physicians; offers practical 
strategies for using evidence in answering clinical questions; outlines a model 
for keeping up to date with the latest medical developments; and addresses some 
key concepts in the application of evidence in clinical practice. 

Information Mastery 

The traditional EBM model involves fIve steps to solve a clinical problem: de
veloping answerable clinical questions, searching for and selecting the best evi
dence, evaluating the quality of that information, interpreting and applying it back 
at the patient level, and assessing one's practice. Although seemingly complete, 
this model has some limitations, especially for the busy family physician. 

First is the lack of feasibility. It is estimated that the average physician gen
erates about 15 clinical questions per day. Although some questions are simply 
"What is this drug?" or "What's the proper dose?" more than half are focused 
on identifying the best treatment or diagnosis strategies. Since it takes an aver
age of 20 minutes to perform a Medline search, one would need several hours 
of uninterrupted time per week just to find the evidence for answering these ques
tions. It is understandable, then, that the majority of the questions generated in 
practice remain unanswered. The unfortunate part is that half of the answers 
would have the potential to influence practice.? 

A second, essential element of an evidence-based practice is the ability to keep 
up to date with the latest developments. To seek answers only to those questions 
we generate may leave us in the dark about new or previously unconsidered ther
apies. Worse still, it may result in medical gossip8-fInding an answer to your 
question without the context of all the research of that area may result in the in
appropriate application of the evidence. 

Finally, the traditional EBM model presumes that the only source of medical 
information is the literature. Colleagues are the fIrst source clinicians turn to for 
answers during practice.9 The medical information system is expansive, and in
cludes the World Wide Web beckoning from your personal computer, pharma
ceutical representatives knocking at your door, and continuing medical educa
tion (CME) programs making broad-based medical recommendations. These 
sources are in addition to the estimated 6000 articles published each day in med
ical journals.lO Family physicians need tools to help sort through this over
whelming quantity of medical information. 
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Information mastery (1M) was designed to be more user-friendly for busy cli
nicians. All sources of medical information are not equally useful, but depend 
on three factors: 

Relevance X Validity 
Usefulness = Work 

Here, work refers to any resources devoted to finding and using information. This 
conceptual model tells us that sources requiring little work are more useful. How
ever, if an information source is either irrelevant or invalid, then regardless of 
the work, its usefulness will still be zero; all three factors must be balanced. The 
latter sections of this chapter offer practical tips and examples of ways to mini
mize work when answering clinical questions or attempting to stay current with 
medical information developments. 

Determining Relevance: DOEs, POEs, and POEMs 

One strategy to minimize work is to first assess relevance. Only if the source of 
information passes the relevance criteria do you need to follow through with a 
validity assessment. In medicine, we naturally create a hierarchy of relevance. It 
is uncommon that we'd apply data that were based solely on test tubes or ani
mal models directly to our patients. Within clinical studies, there is also an ad
ditional hierarchy of data, that between disease-oriented and patient-oriented ev
idence. Disease-oriented evidence (DOE) refers to outcomes of pathophysiology, 
etiology, and pharmacology. Often these include test results and may also be 
called surrogate markers. We count them as important because we assume these 
intermediate outcomes are directly linked to the final outcomes. Consider guide
lines that tell us to check for proteinuria in the diabetic patient. Why is the amount 
of protein in the urine important? Because it represents a marker for renal dis
ease, we assume that less protein means that patients won't need dialysis or at 
least the need is delayed. Instead of assuming that an intervention that alters the 
quantity of proteinuria delays the need for dialysis or helps our diabetics live 
longer, why not study the final outcomes of morbidity and mortality? Insisting 
on evidence that is linked to final outcomes eliminates the assumption step and 
lets us know that what we are doing for our patients is more like to help than 
harm. These final outcomes are patient-oriented evidence (POEs) which are out
comes of mortality, quality of life, and disease prevention. 

Why is this distinction so important? DOEs represent what ought to be based 
on our understanding of pathophysiology. What "ought to be," however, may not 
always turn out to be true. The medical literature is wrought with examples of 
medical decisions based on intermediate outcomes that were found not to with
stand the longer term studies evaluating POEs: external fetal monitoring for low
risk pregnancies, calcium channel blockers for hypertension, antiarrhythmics for 
premature ventricular contractions after a myocardial infarction. These and other 
examples of POEs and DOEs are outlined in Table 28.1. 



580 CHERYL A. FLYNN, ALLEN F. SHAUGHNESSY, AND DAVID C. SLAWSON 

TABLE 28.1. Examples of Disease-Oriented Evidence (DOEs) and 
Patient-Oriented Evidence that Matters (POEMs) 

DOEs POEMs 

DOEs that were supported by POEMs 
Pap smears detect premalignant Routine screening with pap smears decreases 

cervical lesions. the rate of cervical cancer mortality. 

Statins lower cholesterol. 

Beta-blockers and diuretics lower 
blood pressure in hypertensive 
patients. 

In hyperlipidemic patients with cardiac 
disease, statins lower the risk of recurrent 
cardiac events and improve survival. 

Beta-blocker and diuretic treatment of 
hypertension decreases MI and stroke 
and increases survival. 

DOEs that were contradicted by POEMs 
Antiarrhythmics eliminate PVCs Routine use of some antiarrhythmics increases 

seen on telemetry in patients mortality in post-MI patients. 
post-MI. 

External fetal monitoring (EFM) 
detects concerning fetal heart 
tracing patterns. 

Calcium channel blockers 
(CCBs) lower blood pressure 
in hypertensive patients. 

In uncomplicated pregnancy, use of EFM 
increases cesarean rates and no improvement 
in neonatal outcomes is noted. 

CCBs have been shown to increase 
rates of stroke, MI, and mortality.23 

MI = myocardial infarction; PVC = premature ventricular contraction. 

Two additional criteria must be considered when determining the relevance of 
medical information. First is the frequency with which the problem studied is en
countered in your practice. Obviously, common problems are deserving of more 
attention. Second is deciding whether the information matters to you as a clini
cian. Would this evidence, if true, oblige you to change your current practice? If 
the perfect study were conducted demonstrating that penicillin treatment of strep 
pharyngitis prevented rheumatic heart disease, this should have little impact on 
our practices. However, a study demonstrating that estrogen replacement wors
ens urinary incontinence in postmenospausal women may offer motivation to not 
recommend this treatment to incontinent women. In this latter case, where our 
practice should be altered, the POE becomes a POEM, patient-oriented evidence 
that matters. The next step is validating the information to determine whether it 
should be applied. 

Assessing the Validity of New Information 

New research is believable only when it has been shown to be internally and ex
ternally valid. Internal validity is how well the evidence reflects the truth. To ap
ply the results from a well-done study, the patient population needs to be simi
lar enough to your patient or clinical population. This generalizability of the 
information to your own practice is external validity. 
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Determining validity is the hardest part of EBM for most people. Readers are 
often overwhelmed by statistical jargon and want to just accept that the editors 
have done that for them. Key validity considerations for different study types are 
outlined in Table 28.2. Readers can get a more detailed explanation from the 
"User's Guide" series (go to http://www.cche.netiprinciples!contencall.asp).ll 
The 1M worksheets offer a simplified version of validity assessment and can be 
obtained from the authors on request. One tip to lessen the work of evaluating 
study quality is to do this step as a group, for example in a resident journal club, 
or rotating responsibility among your clinical partners. Another option is to seek 
"prevalidated" sources, those where a known EBMIIM expert has done the qual
ity evaluation for you. 

The 1M model tells us that focusing our attention on common, valid POEMs 
will maximize usefulness and help us offer the best care to our patients. When 
encountering any information source, first assess relevance (is it a common 
POEM that, if true, changes practice?), and, only if relevant, proceed to do the 
work of validating the evidence. 

Practicing Information Mastery 

The vast amount of medical information available to us can be a jungle of op
portunities and traps. We choose to enter this jungle for one of four reasons: to 
refresh our memories of something forgotten (retracing), out of interest (sport
ing), to answer clinical questions (hunting), and to keep up to date (foraging). 
For medical problems with which we have less clinical experience, our questions 
tend to be simplified: What are the causes of excessive vomiting in a 2-month
old? How does Crohn's disease usually present? These are background ques
tions12 and fall more into the first category of learning (or relearning). Sporting 
refers to seeking information that is uniquely interesting to us, our own research 
interests, or exploring the details about Aunt Agnes's zebra illness. Sporting, 
therefore, should be delegated to personal or academic time. Hunting and forag
ing have a direct impact on how we practice medicine and care for our patients 

TABLE 28.2. Key Validity Issues for Different Types of Articles 

Therapy 

Randomized 
controlled trial? 

Double blinding? 
Concealed 

allocation? 
Explanation of 

follow-up and 
withdrawals? 

Intention to treat 
analysis? 

Generalizability? 

Diagnosis 

Cohort design? 
Consecutive 

enrollment 
of patients? 

Appropriate reference 
standard applied 
to all patients? 

Independent, 
blinded 
application of 
the new test? 

Prognosis 

Prospective following 
of an inception 
cohort? 

>80% follow-up? 
General izabi I ity? 
Blind assessment of 

outcomes? 

Systematic reviews 

Comprehensive 
search for 

studies? 
A priori inclusion 

criteria defined? 
Validity assessment 

included of 
studies? 

Test for homogeneity? 
Appropriateness of 

combining results? 
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every day and require the use of the best current information. This section offers 
practical suggestions for beginning your evidence-based practice: how to hunt, 
how to forage, and how to approach nonliterature sources of medical informa
tion. Remember, the usefulness equation is our model for all three: minimizing 
work, maximizing relevance, and maximizing validity. 

Hunting 

If a patient asks a question or one arises during patient care, we must find the 
answer. Right? Not necessarily. Doing so is the equivalent of reading every ar
ticle encountered, and is likely not feasible. Thus the first consideration in hunt
ing is deciding whether we actually need to hunt! This parallels the common cri
teria for relevance outlined above. A general rule to follow here is asking, "Will 
this answer apply to another patient before it becomes out of date?" If not, then 
it may not be worthwhile to hunt for the answer yourself. Suppose a patient with 
hairy cell leukemia asks your advice about the best treatment for her cancer. It's 
not likely that you as the family doctor will be prescribing that, nor is it likely 
that today's answer will be tomorrow's (or next year's) answer when you next 
encounter someone with this cancer. This question could be deferred to the pa
tient's oncologist. Another patient whose psoriasis calms in the summer sun won
ders if buying a light box for home use in the winter will help. Relative to other 
skin conditions, psoriasis is less common in primary care, but you will likely 
soon encounter other patients with this problem and proceeding to find an evi
dence-based answer is appropriate. 

The next step is deciding when to hunt. Those newly in practice or those new 
to EBM will likely [md it challenging to do evidence searches during busy of
fice hours. Questions need not always be answered while patients are there; set 
a follow-up appointment and commit yourself to finding an answer before then. 
Keep a list of questions that arise during practice, prioritize them for relevance, 
and hunt for evidence-based answers whenever you can--during lunch or before 
returning patient phone calls, or when on call. Faculty might find some time dur
ing resident precepting. The bottom line here is to just do it; whatever steps you 
take toward answering clinical questions with evidence are steps toward an evi
dence-based practice. As your skills and information technology advance, find
ing answers "on the fly" will be easier. Programs that search multiple Internet 
sites simultaneously (TRIP, http://www.tripdatabase.com; SumSearch, http:// 
www.sumsearch.uthscsa.edu), and newer evidence-based information tools (Med
ical Inforetriever, http://www.medicalinforetriever.com) are available on personal 
and handheld computers to bring evidence answers to the point of care. 

Finally, knowing how and where to hunt is critical. Because a good answer 
begins with a good question, learning to ask well-constructed questions is the 
first step. Foreground questions are those specific questions about the best treat
ment or testing strategy; they arise more frequently as our medical experience 
increases and thus are best answered by using current evidence.13 The four com
ponents of a good question form the PICa acronym: 
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Patient and problem information (age, race, severity of illness, setting, comor
bid illnesses) 

Intervention proposed (which may represent medications, or advice, or screen-
ing tests) 

Comparison group (no intervention, or standard of care) 
Outcomes of interest (which should be POEMs). 

This PICO format helps convert your clinical question into a search strategy that 
maximizes your chance of finding relevant information. 

Developing reasonable searching techniques will also help minimize the work 
of hunting, although many busy clinicians will not have the time do to this on 
their own. A medical librarian (http://www.crmeforg!curriculum) can help train 
you to a sufficient level of skill for independent searching, addressing such things 
as Boolean search terms, truncation of keywords, and linking terms to medical 
subject headings. Established search strategies have been developed that help 
maximize the return of valid studies. For example, searching in PubMed offers 
the advantage of the clinical queries feature. Selecting the search purpose (ther
apy, diagnosis, prognosis, or etiology) links your clinical search terms with study 
design terms to improve the retrieval of more valid study types. 

The last part of efficient hunting is knowing where to start. The medical in
formation system can be envisioned as a pyramid (Fig. 28.1), with the most use
ful information, the most relevant and valid or predigested sources, at the top. 
Many of us were trained to look for evidence by searching Medline; however, 

Drilling for the Best Information 

+ ____________ Cochrane library 

Clinical Evidence +---------- Clinical Inquiries 

+ ________ Specialty-specific 

POEMs 

+------ ACP Journal Club 
Online Textbooks +----- (Up-Io-Date, 5-Minute 
Clinical Consult) 

II PubMed 

FIGURE 28.1. The medical information system depicted as a pyramid . The useful
ness of the information increases as one climbs the pyramid. 
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this is the largest and least sorted database and therefore takes the most work to 
search. By starting at the top of the pyramid of sources and drilling down only 
as far as necessary to find a relevant and valid answer to the question, much time 
can be saved. The pyramid also shows us which databases are the most relevant 
and valid. Table 28.3 contains further information on each of these databases, as 
well as tools to search through the various databases. 

It will likely take time and practice for the average clinician to develop effi
cient hunting skills. However, even asking questions and considering the qual
ity of the evidence one finds are simple first steps in the continuum toward a 
more evidence-based practice. 

Foraging 

Doctors cite journal reading as one key method for keeping up to date; many of 
us have a bedside stack. In reality, though, we do a poor job of reading journals 
(or else there would be no stack!). Nor do we succeed at incorporating that in
formation into practice. Instead of reading the stack, consider scanning the stack 
for relevant evidence. Read only the abstract conclusion and ask yourself the rel
evance question: Is this a common POEM that will change my practice? Read 
on to validate only those articles that pass the relevance criteria. In this way 1M 
limits what we need to read, but also increases the responsibility of carefully as
sessing the information deemed relevant. 

Even better strategies can be developed to forage the medical literature with less 
work and more likelihood of retrieving relevant and valid information. Four basic 
principles apply to a practical foraging strategy: (1) regularly casting a broad net, 
(2) being aware of the best sources of information, (3) using relevance criteria to 
screen information for usefulness, and (4) developing a retrieval system. 

Since family physicians see a broad range of patients and problems, we espe
cially have a need to be far-reaching in our attention to the medical literature. 
Scanning the most respected journals and all of our own specialty journals still 
leaves us at risk for missing a potentially relevant article. For example, a well
done trial was published in Neurology in 1998 demonstrating effective migraine 
prophylaxis from high-dose riboflavin.13 Most family physicians do not read 
Neurology regularly and would have missed this potentially useful information. 
Since less than 4% of original research represents POEMs,14 a lot of sieving is 
required to identify the few nuggets of gold. Even the journals with the highest 
POEM:DOE ratios-JAMA, Lancet, British Medical Journal, Annals of Internal 
Medicine, Journal of Family Practice (JFP)-have at most one or two articles 
per issue pertinent for family doctors. 14 

By perusing "POEM bulletin boards," we can let others do this filtering work 
for us. JFP POEMs is a site that can reduce the work of foraging. Editors scan 
more than 90 journals monthly, using the 1M criteria to select articles of rele
vance specifically to family doctors. Eight of 25 to 30 relevant articles are se
lected each month and the summaries of the critical appraisal and key popula
tion and outcome information are published in the JFP. These reviews can be 
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found and searched online at www.medicalinforetriever.com. The remaining stud
ies are critically appraised and summarized in both the Evidence-Based Practice 
newsletter and the daily e-mail electronic newsletter (InfoPointer). 

Other abstracting services do similar work. The American College of Physi
cians Journal Club (ACPJC) publishes validated summaries of original research. 
Although they cite relevance to medical practice as selection criteria, ACPJC 
does not target primary care specifically, nor does it use the 1M relevance crite
ria. i5 Other services (Tips from Other Journals, Journal Watch) highlight poten
tially relevant research without a formal validity assessment. These may best be 
used by scanning the summaries and applying the relevance criteria to identify 
truly relevant information for your practice. Unfortunately, needing to person
ally perform a validity assessment greatly increases the work involved in apply
ing the information into practice. Thus, secondary sources offering both relevant 
and valid information are preferred. 

Newer electronic services are emerging that further lessen the work. Medical 
InfoPointer (www.medicalinforetriever.com) is an abstracting service that care
fully evaluates research for relevance and validity and delivers a short synopsis 
with a "bottom line" recommendation of one article each day via e-mail. Ban
dolier on the Web (bandolier@pru.ox.ac.uk) is a British evidence-based medi
cine resource that will e-mail its monthly table of contents to interested readers. 

Regardless of the strategies employed, the final and essential step of foraging is 
to create a retrieval system. The traditional version of this was cutting the article 
out from the journal and filing it your cabinet in some reasonable ordering system. 
Today's clinician needs to "file" the key information (popUlation and intervention 
details, outcomes assessment and magnitude of results, and the original citation) 
in an electronic system on handheld or personal computer to make it available 
quickly during patient care. Web-based software (e.g., Avantgo) makes it possible 
to download Web pages to store in your electronic folders. Many of the foraging 
sites above also have searching capabilities-so if you remember that the riboflavin 
article for migraine prophylaxis was in JFP POEMs, you can quickly search that 
database to retrieve the answer in a matter of seconds. The paper version of for
aging is still a great fust step toward better information mastery. But ultimately, 
technology phobia or not, you'll likely need to develop some simple computer skills 
in searching and filing or you'll be left behind. 

Other Medica/Information Sources 

As a general rule, when evaluating the usefulness of any source of information 
consider the work, the relevance, and the validity of the information. A sampling 
of information sources are highlighted below using the usefulness equation as 
the guide. 

MEDICAL LITERATURE THAT Is NOT ORIGINAL RESEARCH 

Summary reviews are those that paint a broad landscape of a clinical topic; they 
likely include the classic presentation, epidemiology, and diagnostic and thera-
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peutic suggestions. We may be enticed by these reviews; they seem to be a low
work option, one stop shopping. Yet because the authors usually do not specify 
their methods for finding or evaluating the evidence, we are often not sure of the 
relevance and quality of information upon which recommendations are based. In 
fact, the quality of these reviews varies inversely with the level of expertise of 
the author,16 suggesting that authors may begin with their conclusions and re
port only the data that support their recommendations, while ignoring contra
dictory reports! When reading summary reviews, if you stumble across advice 
that is contrary to your current practice, check whether the recommendation is 
based on a POEM, and if so (or if you can't tell), consider finding the original 
study yourself to evaluate the true usefulness. This added work makes this type 
of article less useful in the long run. Summary reviews may best be reserved for 
retracing, or when we have background rather than foreground questions. 

Similar issues exist for clinical practice guidelines (CPGs). The intent of CPGs 
is to provide recommendations supported by available information that help cli
nicians make medical decisions. However, the quality of these seemingly low
work sources can vary greatly, from purely consensus-based opinion to a sum
mary and synthesis of only quality evidence. Characteristics of quality CPGs 
include a brief summary statement for each recommendation, a long reference 
section pointing to original research, a methods section explaining how evidence 
was obtained and evaluated, and a detailed discussion of the evidence. Identify
ing an evidence table, a balance sheet, or some indication of the strength of the 
supporting evidence increases the likelihood of the CPG being evidence-linked. 
The relevance varies between and within CPGs; scanning for recommendations 
that are POEM-based can help identify those that are more relevant. Specific cri
teria for evaluating the validity of CPGs have been developed.17 

CONTINUING MEDICAL EDUCATION (CME) 

Doctors cite attendance at CME programs as the second most common strategy 
to keep up to date. Yet the passive, lecture-based CME rarely improves knowl
edge and almost never changes behavior. Since most CME talks are similar in 
structure to the summary type reviews, we may be falsely lulled into thinking 
we're learning a lot when in fact we're not. Interactive educational processes and 
those that incorporate an audit/feedback system are more likely to influence us. 
But to truly make CME useful requires your attention and participation as a mem
ber of the audience. Keep your ears open for any recommendation by the speaker 
that would change your current practice. Ask follow-up questions about the ev
idence on which the speaker based her suggestions. Was it POEM data? What 
was the quality of the data? Are the references available? Implement only those 
that are valid POEMs. 

EXPERTS 

In the context of medical information, an expert is anyone of whom we ask a 
clinical question. Most often we tum to "content experts," those with more ex-
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pertise in the topic of inquiry. Yet the answers they give can often be quite sub
jective, based more on experience than valid data. 18,19 Clinical scientists are those 
with expertise in evaluating information for validity but may not necessarily be 
content experts. The best experts are YODAs (your own data analyzers),2o who 
have and share the evidence basis for their recommendations, balancing it with 
their clinical experience. Our suggestion is to seek out the YODAs in your own 
community. When referring patients or asking questions of your consultants, in
clude specific requests for the source of their recommendations. It may be solely 
experience based, but knowing this will help you keep your eyes and ears open 
for valid POEMs in the future. 

PHARMACEUTICAL REPRESENTATIVES 

Pharmaceutical representatives (PRs) are seemingly the source of medical infor
mation that requires the least amount of effort-they come to you often bring
ing lunch! Frequently the information they supply is not relevant (DOE based) 
or the methodology of the studies isn't sound. This serves to remind us that work 
must be balanced with relevance and validity to define usefulness. Ask for their 
sources to assess the usefulness of their information. 

Even more helpful may be to ask PRs explicitly for the information needed to 
decide if their suggested therapy is better than what you currently prescribe. The 
STEPS mnemonic is a helpful way to remember these key questions. Safety refers 
to the long-term absence of harmful drug effects, whereas tolerability is the sig
nificance of more short-term side effects. Since we cannot judge whether a pa
tient's headache is more significant than his stomach upset, the best measure of 
tolerability is pooled dropout rates from placebo-controlled trials. This informa
tion tells us who had side effects of any kind severe enough to warrant discon
tinuing the medication. Effectiveness is not only whether the medication works
for POEM outcomes-but how well it works. We need to consider the clinical 
significance of the data presented (see application section). Price refers to the 
cost not only of the medication but also of any associated monitoring required. 
Simplicity is the ease of the medication regimen from the patient's perspective, 
and may influence compliance. 

Application of Evidence 

Clinical Significance 

An important consideration in the application of evidence to individual patients 
is the clinical significance of the effect. It is not sufficient to ask whether one 
treatment is better than another; we need also to ask how much better. For ex
ample, one of the currently available antivirals is proven to shorten the duration 
of symptoms in adults with influenza (i.e., the statistical difference). But the 
amount of benefit is approximately a half day less of symptoms (i.e., the clini
cal difference). In the course of a 7-day illness, this may not seem worth the ex-
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pense or risk of intestinal side effects to most patients. Yet to a busy stockbro
ker, taking the drug to possibly be able to return to work 4 hours sooner may be 
worthwhile. Clinical experience and patient perspective are the basis for decid
ing the clinical significance of such a finding. 

The number needed to treat (NNT) is another measure of clinical significance. 
Calculated as the inverse of the rate difference, NNT tells us how many patients 
need to be treated for one to receive benefit. Consider two patients with elevated 
cholesterol: first is a 63-year-old male smoker with hypertension, total choles
terol of 250, and a high-density lipoprotein (HDL) of 35; the other is a 37-year
old woman with a total cholesterol of 328 and an HDL of 40. The statins have 
been shown to lessen the risk of a cardiac event by approximately 30%.21 Intu
itively we'd encourage the man to take lipid-lowering medication more so than 
the woman, because his cardiac risk is greater. NNT allows us to quantify the 
benefit for each. Using incidence data from the Framingham study22 to calculate 
baseline risk, the man's lO-year risk of a cardiac event decreases from 30.4% to 
20% and the woman's from 3.2% to 2.2% if treated with a statin. This yields 
NNTs of 9.6 and 100, respectively. Thus, the same medication yields a very dif
ferent level of clinical benefit for each patient and should influence who receives 
treatment. 

Clinical Jazz 

If EBM were solely medical decision making based on evidence, it would be
come what critics call cookbook medicine, and could be done by computers. Ei
ther that, or we'd be paralyzed, unable to care for patients at all because there 
just aren't valid POEM data for much of what we do. Yet if we practiced only 
experience-based medicine, we may still be bloodletting our preeclamptic pa
tients because some of them got better. Lest we consider this an unrealistic ex
ample, how many of us are victims of the latest bad experience bias? Objective 
evidence of this bias is seen in obstetricians whose cesarean section rates increase 
following an adverse event. 23 Clinical experience is important, but as the sole 
evidence source it is fraught with biases that would never be acceptable if pre
sented in a research article: small sample sizes, lack of blinding or randomiza
tion, lack of standardized outcome measurements, and nonrandom loss to 
follow-up. 

EBM is not really in competition with clinical experience. The newer defini
tion of EBM integrates the use of evidence, balanced with clinical judgment and 
the patient's preferences. In the 1M model, this is clinical jazz. And like fme jazz 
music, it requires structure-the evidence of valid POEMs-along with improv
isation--<lur clinical experience. Following this structure can actually be liber
ating. Basing our decisions on well-done outcomes-based research helps us avoid 
being ping-ponged between conflicting recommendations and may increase our 
confidence with medical decision making. The simplicity of the structure allows 
us ample room for improvisation. We use our judgment every time we make a 
decision in the absence of ideal evidence: POEMs with study flaws, or valid 
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DOEs, or no existing evidence addressing our clinical questions. A key compo
nent of EBM in these situations is the awareness that our decisions are based on 
this lesser-than-ideallevel of evidence and keeping our eyes open to replace that 
information when better quality data are available.24 

Conditions with multiple valid POEMs, such as hypertension, provide oppor
tunities to improvise as well. We rely on our clinical experience to apply most 
research data, since the patients we see in our offices are rarely as healthy, nor 
is our follow-up as rigorous, as those in randomized controlled trials. 

Finally, our artistry and communication skills are needed to negotiate with pa
tients whose preferences differ from the evidence. One patient may refuse colon 
cancer screening, despite high-quality relevant data in support of flexible sig
moid-oscopy; a mother may demand a computer tomography (CT) scan to eval
uate her child, who has an acute headache but a normal exam and evidence 
demonstrating no need for a CT scan. A restricted view of EBM would suggest 
we only perform those services with evidence to support them; patient-centered 
medicine may seem like bowing to the patient's wishes regardless of the evi
dence. Clinical jazz is harmonizing the evidence, our experience, and our pa
tients' views together to come to a reasonable decision. This is a true evidence
based medical practice! 
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achieving glycemic control in, 412--421 
case presentation, 498-500 
complications, 408--412 
contraception and, 421--422 
defining control in, 405--406 
diagnostic criteria for, 403 
foot problems in, 411--412 
gestational, 62-63, 421 
importance of glycemic control in, 

404--405 
pathophysiology, 403--404 
patient education in, 406--408 
screening, 42 

Diabetic ketoacidosis, 422--423 



Diabetic nephropathy, 409-411 
Diaper dermatitis, 97 
Didanosine (DDI, Videx), 436 
Diets 

for infants, 94--95 
vegetarian, 172-173 

Digital rectal examination, 40 
Dilacor XR (diltiazem), 177 
Diltiazem (Cardizem), 177 
Diovan (valsartan), 179 
Diphenhydramine (Benadry!), 490 
Diphtheria toxoid, 31 
Direct Observation of Primary Care 

(DOPC) study, 46 
Disability-adjusted life year (DALY), 21 
Disc herniation, 338-339 
Discectomy, 352 
Discussion, small group, about generalist 

health care, suggestions for, 16--18 
Disease, illness versus, 8 
Disease-oriented evidence (DOE), 579 
Disease prevention in elderly, 120-121 
Diuretics, 180-181 

loop, 178, 181 
potassium-sparing, 179, 181 
thiazide, 178, 180-181 

Diuril (chlorothiazide), 178 
Dog ears, 503, 505 
Domestic violence, 133-147 

background, 133-135 
case presentation, 145-147 
clinical presentation, 135-137 
diagnosis, 137-138 
family and community issues, 142 
management, 138-141 
prevention, 141-142 

Dovonex (calcipotriene), 387 
Doxazosin (Cardura), 177 
Doxepin (Sinequan, Adapin), 479 
Drug eruptions, 393-394 
Drugs, elderly and, 116--117 
D4T (stavudine), 436 
Duodenal ulcers, 293-296 
Dying children, special needs of, 547 
Dying patients 

care of, 538-552 case presentation, 
550-552 

communication of diagnosis, therapy 
plans, and prognosis to, 539-540 

INDEX 

comprehensive care plan for, 539 
cultural context for, 539 
palliative care for, 541-546 
psychosocial support for, 540-541 

DynaCirc (isradipine), 177 
Dyrenium (triamterene), 179 
Dyshidrotic eczema, 392-393 
Dyspepsia, 288-290 
Dysthymia, 472 
Dysuria, 324 
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EBM (evidence-based family medicine), 
13-14, 577-590 

Ebola virus, 567 
Edema, macular, 408-409 
Efavirenz (Sustiva), 436 
Effexor (venlafaxine), 480, 481 
Elavil (amitriptyline), 160, 479 
Elderly 

acute pain in, 118 
chronic cancer pain in, 118 
chronic urinary tract infections in, 

312-313 
clinical prevention guidelines, 42-45 
common problems of, case 

presentation, 130-132 
delirium in, 127-128 
depression in, 483 
disease prevention in, 120-121 
drugs and, 116--117 
falls in, 114--115 
health promotion in, 120-121 
malnutrition in, 119-120 
nutrition in, 119-120 
pain management in, 117-118 
patterns of viral illness in, 221 
postural hypotension in, 115-116 
urinary incontinence in, 110-114 

Electrocardiography, 259-260 
Electroconvulsive therapy, 482 
Emla,489 
Emphysema, 271 
Enalapril (Vasotec), 176 
Endep (amitriptyline), 160,479 
Endoscopy, 293-294 
Epidural anesthesia, 69 
Epigastric pain, 288-290 
Episiotomy, 69 
Epivir (lamivudine), 436 
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Eprosartan (Teveten), 179 
Erb's palsy, 86 
Esomeprazole (Nexium), 289 
Esophageal chest pain, 243-244 
Esophagitis 

candidal, 442 
case presentation, 301-303 

Estimated date of confinement (EDC), 65 
Estimated gestational age (EGA), 65 
Ethyl chloride, 489 
Eustachian tube, 227 
Evidence-based clinical prevention, 20-24 
Evidence-based family medicine (EBM), 

13-14, 577-590 
Exercise, back, 351 
Exercise-induced asthma, 272 
Exercise tolerance testing, 247-248 
Experts, 587-588 

Failure to thrive in infants, 96, 99 
Falls, in elderly, 114--115 
Family, infants and, 102-104 
Family-centered maternity care, 58 
Family development, assessing early, 103 
Family issues of domestic violence, 142 
Family medicine, 1, 4 

evidence-based (EBM), 13-14, 
577-590 

Family physician's role in responding to 
biological and chemical terrorism, 
553-575 

Famotidine (Pepcid), 289 
Fat necrosis, subcutaneous, 91 
Felodipine (Plendil), 177 
Fentanyl,493 
Fetal assessment, 66-67 
Fetal heart rate, 68 
Fetal hypoxia, 68 
Fever in infants, 99-101 
Field blocks, 491 
Filoviruses, 567 
Finger injuries, 506, 527-528 
Fingertip, amputated, 506 
Fluoxetine (Prozac), 453, 479 
Fluvoxamine (Luvox), 453, 479 
Fontanels, 89 
Foot problems in diabetes mellitus, 

411-412 
Formula for infants, 94 

Fortovase (saquinavir soft gel), 437 
Fosinopril (Monopril), 176 
Frailty, and Injuries: Cooperative Studies 

of Intervention Techniques (FICSIT) 
trial, 114--115 

Functional incontinence, III 
Fungal urinary tract infections, 313-314 
Furosemide (Lasix), 178 

Gastric cancer, 298-299 
Gastric ulcers, 293-296 
Gastritis, 296 

case presentation, 301-303 
Gastroesophageal reflux, in infants, 98 
Gastroesophageal reflux disease (GERD), 

290-293 
Gastropathy, 296 
Generalist health care 

competencies, 2 
defined, 1-4 
importance of, 14--15 
principles of, 1-18 
providing, 4--13 
suggestions for small group discussion 

about, 16-18 
Generalists, 1-4 
Generalized anxiety disorder, 454-457 
Genitalia, ambiguous, 91 
GERD (gastroesophageal reflux disease), 

290-293 
Gestational diabetes mellitus, 62-63, 421 
Glucosamine sulfate, 374 
Glucotoxicity, 404 
Glycemic control 

achieving, in diabetes mellitus, 
412-421 

importance of, in diabetes mellitus, 
404-405 

Goeckerman regimen, 388 
Grief,546 
Group B streptococcal (GBS) infection, 63 
Guanabenz (Wytensin), 177 
Guanadrel (Hylorel), 182 
Guanethidine (Ismelin), 182 
Guanfacine (Tenex), 177 
Guide to Clinical Preventive Services, 25 

HAART (highly active antiretroviral 
therapy), 430 
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Haemophilus injluenzae type b (Hib) 
conjugate vaccine, 31 

Head injuries, grading of, 524 
Headache, 148-168 

case presentation, 166--168 
classification, 150--152 
clinical approach to, 149 
clinical types, 156--163 
diagnosis, 151, 152-154 
follow-up, 155 
management, 154-155 

Health care, generalist, see Generalist 
health care 

Health Plan Employer Data and 
Information Set (HEDIS), 45 

Health promotion 
in elderly, 120-121 
in preconception care, 58-60 

Healthy People 2010, 20 
Hearing loss in infants, 97 
Heart murmur in infants, 97-98 
Heart rate, fetal, 68 
Heartburn, 290 
Heat rash, 383-384 
Heberden's nodes, 371 
HEDIS (Health Plan Employer Data and 

Information Set), 45 
Hemangiomas, 90 
Hematochezia, 297 
Hemic murmur, 98 
Hemorrhagic virus terrorism, 567-568 
Hepatitis A vaccine, 31 
Hepatitis B vaccine, 31 
Herniated intervertebral disc, 352-354 
Herpesvirus infections, 329 
High-density lipoprotein (HDL), 

screening, 41 
High-yield questions, 5-13 
Highly active antiretroviral therapy 

(HAART), 430 
Histarnine-2 receptor antagonists, 289 
Histoacryl Blue, 507 
HIV, see Human immunodeficiency virus 
Hivid (zalcitabine), 436 
Holter monitor, 258 
Home blood glucose monitoring, 405 
Homosexual relationships, abuse in, 135 
Horizontal mattress suture, 499-500 
Hormone replacement therapy (HRT), 40 

Hospice, 542 
HRT (hormone replacement therapy), 40 
Human immunodeficiency virus (HIV), 

430--449 
case presentation, 517-519 
counseling and testing, 432-433 
in infants, 86-87 
medical management of disease, 

433-438 
in newborn, 86--87 
pulmonary disease with, 441 
testing, 25 
transmitted, 430-432 

Human papillomavirus infection, 329 
Hyaline membrane disease, 81 
Hydralazine (Apresoline), 178 
Hydrocele, 92 
Hydrochlorothiazide (HydroDIURIL), 178 
Hygroton (ch10rthalidone), 178 
HyloreI (guanadre1), 182 
Hyperglycemia, 404 
Hypertension, 169-190 

algorithm for treatment of, 174 
antihypertensive classes, 175-183 
antihypertensive drug selection, 

184-185 
case presentation, 188-190 
diagnosis, 169-170 
etiology, 171 
quality-of-life issues with, 183-184 
severe, 185 
treatment, 171-175 

Hypoglycemia 
management strategies, 414 
of newborn, 85 

Hypospadias, 92 
Hypotension 

of newborn, 83 
postural, in elderly, 115-116 

Hypoxia, fetal, 68 
Hytrin (terazosin), 177 

Icterus, 83-84 
Illness, disease versus, 8 
1M, see Information mastery 
Imipramine (Tofranil, Janimine), 453, 479 
Immunization schedule, childhood, 30--32 
Immunocompromised patient, 

management of, 438-443 
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Indapamide (Lozol), 178 
Inderal (propranolol), 177 
Indinavir (Crixivan), 436 
Indinavir/ritonavir, 437 
Infants 

anemia in, 98 
care of, 88-102 
case presentation, 108-109 
clinical prevention guidelines, 25, 

28-29 
colic in, 95-96 
common problems of, 97-98 
constipation in, 98 
delivery of, 69-70 
diet for, 94-95 
failure to thrive in, 96, 99 
family and, 102-104 
fever in, 99-101 
fonnula for, 94 
gastroesophageal reflux in, 98 
hearing loss in, 97 
heart murmur in, 97-98 
human immunodeficiency virus in, 

86-87 
nutrition of, 93-95 
obesity in, 95 
problems of, 88-102 
pyloric stenosis in, 98 
sleep disturbances in, 98 
of substance-abusing mothers, 104-105 

Infiltration blocks, 490-491 
Influenza, 208, 215-217 
Influenza-like illness, 557-558 
Influenza vaccine, 31, 216-217 
Influenza viruses, 211 
Infonnation mastery (IM), 577-581 

application of evidence, 588-590 
practicing, 581-588 

Infonnation pyramid, databases in, 585 
Infonnation sources, medical, 586-588 
Inguinal hernia, 92 
Inha1ational anthrax terrorism, 557-558 
Injuries, 28 

to athletes, 514-537 case presentation, 
536-537 

mechanisms of, 514-516 
overuse, 515-516 specific, 528-534 
prevention of, 534 
traumatic, 516-528 

Insulin absorption, 407 
Insulin programs, 412 
Insulin secretion, augmentation of, 419 
Insulin therapy, 419-421 
Intal (cromolyn), 279 
Intervertebral disc, herniated, 352-354 
Intestinal atresia, 91 
Intraarticular corticosteroid injection, 361 
Intracuticular running suture, 500, 501 
Intrapartum analgesia and anesthesia, 69 
Inversion injuries, 516 
Irbesartan (Avapro), 179 
Ischemia, silent, 257-259 
Ischemic heart disease, 242-269 

case presentation, 267-269 
Islet cell secretory function, 402 
Islet cell transplantation, 403-404 
Ismelin (guanethidine), 182 
Isoptin (verapamil), 177 
Isotretinoin (Accutane), 381 
Isradipine (DynaCirc), 177 
IvyBlock (bentoquatam), 390 

Janimine (imipramine), 453, 479 
Jaundice of newborn, 83 
Jones' fractures, 533-534 
Journal of Family Practice (JFP), 584, 586 
Junin virus, 567 

Kaletra (lopinavir/ritonavir), 437 
Kaposi's sarcoma, 439-440 
Kegel's exercises, 113 
Keratolytic preparations, 387 
Kerlone (betaxolol), 176 
Kernicterus, 84 
Ketarnine, 492 
Klonopin (c1onazepam), 453 
Knee injuries, 519-520 
Koebner phenomenon, 386 
Kussmaul's respirations, 422 

Labetalol (Nonnodyne, Trandate), 176, 
178 

Labor, 67-69 
support during, 68 

Lacerations 
across landmarks, 501 
acute, care of, 487-513 case 

presentation, 512-513 
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beveled, 503 
complex, 505 
concurrent therapy, 509 
postrepair management, 508 

Lachman test, 521 
Lamivudine (3TC, Epivir), 436 
Langer's relaxed skin tension lines, 487 
Lansoprazole (Prevacid), 289 
Laryngitis, 220 
Laryngotracheobronchitis,2l8 
Lasix (furosemide), 178 
Lassa virus, 567 
Last menstrual period (LMP), 65 
Lateral epicondylitis, 529-539 
Lead-time bias, 23 
Length-time bias, 23 
Leukorrhea secondary to birth control 

pills, 329 
Leukotriene modifiers, 279 
Levatol (penbutolol), 177 
Lewisite, 570, 572 
Lhermitte's sign, 358 
Lichen planus, 331 
Lichen sclerosis, 330--331 
Lichen simplex chronicus, 331 
Lidocaine, 489-490 
Lisinopril (Prinivil, Zestril), 176 
Lithium, 481-482 
Locus of care, 10 
Loniten (minoxidil), 178 
Loop diuretics, 178, 181 
Lopinavir/ritonavir (Kaletra), 437 
Lopressor (metoprolol), 176 
Losartan (Cozaar), 179 
Lotensin (benazepril), 176 
Low back pain, 337-355 

chronic, 354-355 
Low birth weight newborn, 80 
Low-density lipoprotein (LDL), screening, 

41 
Lozol (indapamide), 178 
Ludiomil (maprotiline), 479 
Lumbar spondylolysis, 530--531 
Lumbar surgery, 352 
Luvox (fluvoxamine), 453, 479 
Lymphadenopathy, 440 

Maalox, 289 
Macrocephaly, 89 

Macrovascular disease, 411 
Macular edema, 408-409 
Major depressive disorder, 471-472 
Mallory-Weiss syndrome, 297 
Malnutrition in elderly, 119-120 
Managed care resources, 12-13 
Manic episode, 472 
MAOIs (monoamine oxidase inhibitors), 

453 
Maprotiline (Ludiomil), 479 
Marburg virus, 567 
Mass screening, 19 
Maternity care, family-centered, 58 
Mavik (trandolapril), 176 
Measles vaccine, 31 
Meconium, 78 
Meconium ileus, 91 
Meconium plug syndrome, 91 
Medial collateral ligament sprain, 

520--521 
Medical InfoPointer, 586 
Medical information sources, 586-588 
Medications, common antiretroviral, 

436-437 
Medicine, evidence-based (EBM), 13-14, 

577-590 
Melena, 297 
Men 

abusing, 134-135 
health issues of, 40 
younger, urinary tract infections in, 311 

Meniscus injuries, 520 
Mepivacaine (Carbocaine), 490 
Metabolic disorders of newborn, 85 
Metatarsus adductus, 92 
Metformin, 415-416 
Methyldopa (Aldomet), 177 
Metolazone (Zaroxolyn), 178 
Metoprolol (Lopressor, Toprol XL), 176 
Micardis (telmisartan), 179 
Microalbuminuria, 406, 409 
Microcephaly, 89 
Microcomedo, 378 
Microdiscectomy, 353 
Microvascular angina, 245-246 
Midamor (amiloride), 179 
Midazolam (Versed), 492-493 
Miglitol, 416-417 
Migraine, 156-157, 160 



602 

Milia, 97 
Miliaria, 97, 383-384 
Milk, breast, 93-94 
Minipress (prazosin), 177 
Minoxidil (Loniten), 178 
Mirtazapine (Remeron), 480, 481 
Mixed incontinence, III 
Moexipril (Univasc), 176 
Mongolian spots, 90 
Monoamine oxidase inhibitors (MAGIs), 

453 
Monopril (fosinopril), 176 
Mood stabilizers, 481-482 
Morbidity, 20 
Morphine dosing, 545 
Mortality, 20 
Mothers, substance-abusing, infants of, 

104-105 
Multiple myeloma, 346 
Mumps vaccine, 31 
Muscle contraction headaches, 161-163 
Muscle relaxants, 348, 351 
Mustard-Lewisite Mixture, 570, 572 
Mycobacterium avium complex disease, 

439 
Mycotic diseases, 325-326 
Mylanta, 289 
Myocardial infarction, 256, 259-263 

Nadolol (Corgard), 176 
Nail bed injuries, 506 
Nardil (phenelzine), 453 
Nasolacrimal duct obstruction, 97 
Nasopharyngeal swabs, 208 
Nateglinide, 416-417 
National Pressure Ulcer Advisory Panel 

staging system, 124-125 
Neck, disorders of, 355-362 
Neck immobilization, 357 
Neck injuries, 523 
Necrotizing otitis extema, 236 
Nedocromil (Tilade), 279 
Nefazodone (Serzone), 479, 481 
Nelfinavir (Viracept), 436 
Neonatal sepsis, 80-81 
Nerve agent terrorism, 568-569 
Nerve blocks, 491 
Neuropathic pain, 544 
Nevi,90 
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Nevirapine (Viramune), 436 
Newborn 

anemia of, 85-86 
cardiac murmurs of, 83 
care of, 76-80 
common anomalies of, 89-92 
guidelines for early hospital discharge 

of,88 
human immunodeficiency virus in, 

86-87 
hypoglycemia of, 85 
hypotension of, 83 
jaundice of, 83 
low birth weight, 80 
metabolic disorders of, 85 
polycythemia of, 86 
postterm, 80 
problems of, 76-88 
respiratory distress, 81-82 
shock of, 83 
transient tachypnea of, 82 

Newborn murmur, 97 
Newborn resuscitation, 76-77 
Nexium (esomeprazole), 289 
Nicardipine (Cardene), 177 
Nifedipine (Adalat Procardia), 177 
Nisoldipine (Sular), 177 
Nitrates, 250-251 
Nitrogen mustard, 569-570, 571 
Nitroglycerin, response to, 249 
Nitrous oxide, 493 
Nizatidine (Axid), 289 
nNRTIs (non-nucleoside reverse 

transcriptase inhibitors), 436 
Noncardiac chest pain, 243-244 
Non-nucleoside reverse transcriptase 

inhibitors (nNRTIs), 436 
Nonpain symptom management, 546 
Nonstress test (NST), 66 
Normal childbirth, 57 
Normodyne (labetalol), 176, 178 
Norpramin (desipramine), 453, 479 
Nortriptyline (Pamelor, Aventyl), 453, 

480 
Norvasc (amlodipine), 177 
Norvir (ritonavir), 437 
Novocain (procaine), 490 
Nucleoside reverse transcriptase inhibitors 

(NRTIs), 436 



Number needed to screen (NNS), 23 
Number needed to treat (NNT), 589 
Nursery, common problems in, 80--88 
Nursing home patients, evaluating and 

managing, 121-122 
Nutrition 

in elderly, 119-120 
of infants, 93-95 
in pregnancy, 60 

Obesity, 42 
in infants, 95 

Obsessive-compulsive disorder, 459-462 
Obstetric risk criteria, 64 
Obstructive airway disease, 270--287 
Office visits by primary diagnosis 

groups, 3 
Omeprazole (Prilosec), 289 
Oral candidiasis, 440 
Orthopedic referral, 519 
Osteoarthritis, 344-345, 370--377 

case presentation, 376-377 
pharmacologic treatment of, 373 

Osteoporosis, 40, 345-346 
Otitis externa, 233-236 

necrotizing, 236 
Otitis media, 226-233 

acute, 228-231 
case presentation, 240--241 
chronic, with effusion, 232-233 
chronic suppurative, 232 
recurrent acute, 231-232 

Otorrhea, 226 
Overflow incontinence, III 
Overuse injuries, 515-516 

specific, 528-534 
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Pantoprazole (Protonix), 289 
Papanicolaou (Pap) smear, 36 
Parainfluenza viruses, 211-212 
Parents, adolescents as, 105 
Paroxetine (Paxil), 453, 480 
Partner violence, 104 
Patellar dislocation, 522 
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Patellofemoral pain syndrome, 531-532 
Patient-oriented evidence (POE), 579 
Patient-oriented evidence that matters 

(POEM),580 
Paxil (paroxetine), 453, 480 
Pelvic examination for women, 324-325 
Penbutolol (Levatol), 177 
Pepcid (famotidine), 289 
Peptic ulcer disease, 293-296 

case presentation, 301-303 
Percutaneous discectomy, 353 
Percutaneous transluminal coronary 

angioplasty, 254, 257 
Perindopril (Aceon), 176 
Peripheral acting hypertensive drugs, 182 
Peripheral vascular disease, 411 
Personality disorders, 476 
Pertofrane (desipramine), 453, 479 
Pertussis vaccine, acellular, 31 
Petechiae, 91 
Pharmaceutical representatives, 588 
Pharyngitis, 195, 197-207 

case presentation, 205-207 
Pharyngoconjunctival fever, 219-220 
Phenelzine (Nardil), 453 
Physician-assisted suicide, 543 
PICO acronym, 582-583 
Pindolol (Visken), 177 
Pioglitazone,415-416 

Oxytocin contraction stress test (CST), 66 PIs (protease inhibitors), 436 
Pityriasis rosea, 384-385 
Pivot shift test, 521 
Placental separation, 70 
Plague terrorism, 561-562 
Pleconaril,215 

Pain, acute, in elderly, 118 
Pain management, 543-546 

in elderly, 1l7-118 
Palliative care, 2 

for dying patients, 541-546 
Pamelor (nortriptyline), 453, 480 
Panic attacks, 450--451 

symptoms of, 451 
Panic disorder, 450 

with agoraphobia, 450--454 
medications used in, 453 

Plendil (felodipine), 177 
Pneumococcal polysaccharide vaccine 

(PPV),31 
Pneumococcal vaccine, 31 
Pneumocystis carinii pneumonia, 438 
Pneumonic plague outbreak, 561-562 
POE (patient-oriented evidence), 579 



604 INDEX 

POEM (patient-oriented evidence that 
matters), 580 

Poison ivy, poison oak, and poison 
sumac, 389-390 

Polycythemia of newborn, 86 
Polydactyly, 92 
Polymyxin B-neomycin-hydrocortisone 

(Cortisporin), 234, 236 
Polypharmacy, 116-117 
Pompholyx, 392-393 
Pontocaine, 489 
Port wine stains, 91 
Positive predictive value (PPV), 21, 23 
Posterior facet syndrome, 346-347 
Postterm newborn, 80 
Posttraumatic stress disorder (PTSD), 

462-465,572 
Potassium-sparing diuretics, 178, 181 
PPIs (proton pump inhibitors), 289 
Practical evidence-based family medicine, 

577-590 
Prazosin (Minipress), 177 
Preconception care, health promotion in, 

58-60 
Pregnancy, 57 

asthma during, 281 
case presentation, 73-75 
duration of, 67 
nutrition in, 60 
risk assessment in, 63-64 
screening tests in, 61 
stress tests in, 66 
ultrasonography in, 62 
urinary tract infections during, 306-307 
vaginal bleeding in, 65-66 
working during, 60 

Prenatal care, 58-67 
Prenatal screening, 61-63 
Prenatal visits, 64-66 
Pressure sores, 122-127 
Prevacid (lansoprazole), 289 
Prilosec (omeprazole), 289 
Primary care, term, I 
Primary diagnosis groups, office 

visits by, 3 
Primary prevention, 19 
Prinivil (lisinopril), 176 
Prinzmetal's angina, 245 
Procaine (Novocain), 490 

Proliferative retinopathy, 409 
Propranolol (lnderal), 177 
Prostate cancer, 40 
Prostate-specific antigen (PSA), 40 
Protease inhibitors (PIs), 436 
Proton pump inhibitors (PPIs), 289 
Protonix (pantoprazole), 289 
Protriptyline (Vivactil), 480 
Proximal fifth metatarsal fractures, 

533-534 
Prozac (fluoxetine), 453, 479 
Pseudo-clue cells, 331 
Psoralen, 388 
Psoriasis, 385-389 
Psychiatric disorders, differential 

diagnostic cascade of, 475 
Psychiatric illness, chest pain and, 

244-245 
Psychosocial support for dying patients, 

540-541 
Psychotic disorders, 476 
PTSD (posttraumatic stress disorder), 

462-465, 572 
Pulmonary disease with human 

immunodeficiency virus, 441 
Pulmonary function tests, 272-273 
Pulmonary outflow ejection murmur, 98 
Put Prevention into Practice (PPIP) kit, 47 
Pyelonephritis, acute uncomplicated, in 

young women, 310 
Pyloric stenosis in infants, 98 
Pyuria, 314 

Quality-adjusted life year (QAL Y), 24 
Quality-of-life issues with hypertension, 

183-184 
Questions, high-yield, 5-13 
Quinapril (Accupril), 176 

Rabeprazole (Aciphex), 289 
Radionuclide perfusion imaging, 248-249 
Rami pril (Altace), 176 
Ranitidine (Zantac), 289 
Rectal examination, digital, 60 
Remeron (mirtazapine), 480, 481 
Repaglinide, 416-417 
Rescriptor (delavirdine), 436 
Reserpine (Serpasil), 182 
Resources, managed care, 12-13 



Respiratory distress, newborn, 81-82 
Respiratory syncytial virus, 210-211 
Respiratory tract 

upper, viral infections of, 208-213 
viral infections of, 208-225 case 

presentation, 224-225 
Resuscitation, newborn, 76-77 
Retinitis, cytomegalovirus, 440 
Retinoids, 380 
Retinopathy, 408-409 
Retropatellar pain syndrome, 531-532 
Retrovir (zidovudine), 86,436 
Rhinoviruses,212 
RlCE protocol, 519 
Risk assessment in pregnancy, 63-64 
Risk criteria, obstetric, 64 
Ritonavir (Norvir), 437 
Ritonavir/arnprenavir, 437 
Ritonavir/indinavir, 437 
Ritonavirnopinavir (Kaletra), 437 
Ritonavir/saquinavir soft gel, 437 
Rosacea, 391-392 
Rosiglitazone,415-416 
Rubella vaccine, 31 
Running stitch, 500-501, 503 

Safe plan, abused woman's, 139 
Saquinavir soft gel (Fortavase), 437 
Saquinavir soft gel/ritonavir, 437 
Sciatica, 338 
Screening, principles of, 20-24 
Screening tests in pregnancy, 61 
Seborrheic dennatitis, 97, 390-391, 439 
Secondary headaches, 163 
Secondary prevention, 19 
Sectral (acebutolol), 176 
Sedation, 492-493 
Selective serotonin reuptake inhibitors 

(SSRls), 453, 478 
Sepsis, neonatal, 80-81 
Serpasil (reserpine), 182 
Sertaline (Zoloft), 453, 480 
Serzone (nefazodone), 479, 481 
Shared Care, 11 
Shin splints, 532-533 
Shock, of newborn, 83 
Shoulder dislocation, 525-526 
Shoulder impingement syndrome, 

528-529 
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Sick role, 8-9 
SIDS (sudden infant death syndrome), 28 
Silent ischemia, 257-259 
Simple interrupted stitch suture, 497-499 
Sinequan (doxepin), 479 
Sinusitis, 191-197 

in children, 196-197 
chronic recurrent, 196 

Skin anatomy, 487, 488 
Skin staples, 507 
Skin tension lines, Langer's relaxed, 

487 
Sleep disturbances in infants, 98 
Small for gestational age (SGA), 80 
Small group discussion about generalist 

health care, suggestions for, 16-18 
Smallpox terrorism, 562-564 
Smoking, 25, 281 
Social anxiety disorder, 457-459 
Sodium restriction, 172 
Somatoforrn disorders, 476 
South American viral hemorrhagic fever, 

567 
Spasmodic croup, 218 
Sphincter insufficiency, 111 
Sphygmomanometer, 170 
Spina bifida occulta, 92 
Spinal cord injuries, urinary tract 

infections in, 313 
Spinal manipulation, 351 
Spinal stenosis, 345 
Spironolactone (Aldactone), 179 
Spondylolisthesis, 530-531 
Spondylolysis, 530-531 
Sports injuries, 514-537 

case presentation, 536-537 
Spurling's maneuver, 356 
SSRls (selective serotonin reuptake 

inhibitors), 453, 478 
Staples, skin, 507 
Stavudine (D4T, Zerit), 436 
STEPS mnemonic, 588 
Still's murmur, 97 
Stomach cancers, 298-299 
Strabismus, 97 
Streptococcal group B (GBS) infection, 

63 
Stress echocardiography, 249 
Stress incontinence, 111 
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Stress tests 
oxytocin contraction (CST), 66 
in pregnancy, 66 

Subchondral bone cysts, 372 
Subcutaneous fat necrosis, 91 
Substance-abusing mothers, infants of, 

104-105 
Sucralfate, 289, 292 
Sudden infant death syndrome (SIDS), 28 
Suicide, physician-assisted, 543 
Sular (nisoldipine), 177 
Sulfamethoxazole, 88 
Sulfonylurea, 415-416 
Sulfur mustard, 569-570, 571 
Sunscreen use, 41 
Supportive Care, 11 
Surgery, lumbar, 352 
Surmontil (trimipramine), 480 
Sustiva (efavirenz), 436 
Suture materials, common, 496 
Suture techniques, 497-501 
Suturing, alternatives to, 506--507 
Symptomatic care, 2 
Syndactyly, 92 
Syndrome X, 245-246, 404 
Systolic murmur, 259 

Tachypnea, 82 
Tagamet (cimetidine), 289 
Tai chi, 115 
Talipes equinovarus, 92 
Tazarotene (Tazorac), 387-388 
3TC (lamivudine), 436 
TCAs (tricyclic antidepressants), 453, 481 
Teething, 97 
Telmisartan (Micardis), 179 
Tenex (guanfacine), 177 
Tennis elbow, 529-530 
Tenormin (atenolol), 176 
Tension-stress headaches, 161-163 
Terazosin (Hytrin), 177 
Terrorism, 553-575 

anthrax, 553, 555-561 
biological, 553-575 
blister agent, 569-572 
botulism, 564-565 
chemical, 553-575 
chemical agent, 568 
common patient questions and 

suggested answers, 573-574 

cutaneous anthrax, 558-559 
hemorrhagic virus, 567-568 
inhalational anthrax, 557-558 
nerve agent, 568-569 
plague, 561-562 
smallpox, 562-564 
tularemia, 565-567 
variola, 562-564 

Terrorist activities, 553-575 
Terrorist biologic attacks, features of, 

554 
Tertiary prevention, 19 
Tetanus prophylaxis, 509-510 
Tetanus toxoid, 31 
Tetracaine, 489 
Teveten (eprosartan), 179 
Theophylline, 279-280 
Therapeutic care, 2 
Thiazide diuretics, 178, 180-181 
Three-point mattress suture, 500, 502 
Thrombolytic therapy, 261 
Thrush, 97, 440 
Thumb injuries, 527-528 
Tibial periostitis, 532-533 
Tilade (nedocromil), 279 
Timolol (Blocadren), 177 
Tissue glues, 507 
Tofranil (imipramine), 453, 479 
Tonsillectomy, 202 
Tonsillopharyngitis, 199-200 
Topical anesthesia, 489 
Toprol XL (metoprolol), 176 
TORCH syndrome, 80 
Torticollis, congenital, 90 
Trandate (labetalol), 176, 178 
Trandolapril (Mavik), 176 
Transient tachypnea of newborn, 82 
Traumatic injuries, 516--528 
Trazodone (Desyrel), 480 
Tremacarnra, 215 
Triamterene (Dyrenium), 179 
Triceps jerk, 358 
Trichomoniasis, 326--327 
Tricyclic antidepressants (TCAs), 453, 

481 
Trimethoprim, 88 
Trimipramine (Surmontil), 480 
Triptans, 157, 160 
Tularemia terrorism, 565-567 
Tympanic membrane, 227 



Ultrasonography in pregnancy, 62 
Umbilical cord granuloma, 90 
United Kingdom Prospective Diabetes 

Study, 405 
United States Preventive Services Task 

Force (USPTF), 19, 25 
Univasc (moexipril), 176 
Unstable angina pectoris, 253-257 
Upper gastrointestinal bleed, 296-298 
Urethritis, 307-308 
Urge incontinence, 110-111 
Urinary incontinence in elderly, 

110-114 
Urinary tract infections, 304-321 

acute uncomplicated lower, in young 
women, 307-308 

case presentation, 319-321 
catheter-associated, 311 
in children, 304-306 
chronic, in elderly, 312-313 
fungal, 313-314 
laboratory guides and interpretation, 

314-316 
during pregnancy, 306-307 
recurrent, in women, 308 
in spinal cord injuries, 313 
uncomplicated, 310 
in younger men, 311 

Urine culture, 314, 316 
Urine screening tests, 315 
Urishol, 389 
Urticaria, 396-397 

Vaccine 
Haemophilus injluenzae type b (Hib) 

conjugate, 31 
hepatitis A, 31 
hepatitis B, 31 
measles, 31 
mumps, 31 
pertussis, acellular, 31 
pneumococcal, 31 
pneumococcal polysaccharide (PPV), 

31 
rubella, 31 
varicella, 31 

Vaginal bleeding in pregnancy, 65-66 
Vaginal fluid, examining, 322-323 
Vaginal symptoms, diagnostic algorithm 

for, 330 

INDEX 

Vaginitis, 308 
prevention, 333-334 
recurrent or persistent, 332-333 

Valsalva maneuvers, 68 
Valsartan (Diovan), 179 
Varicella vaccine, 31 
Variola terrorism, 562-564 
Vasodilators, 178, 183 
Vasotec (enalapril), 176 
Vegetarian diets, 172-173 
Venlafaxine (Effexor), 480, 481 
Verapamil (Calan, Covera, Isoptin, 

Verelan), 177 
Verelan (verapamil), 177 
Versed (midazolam), 492-493 
Vertical mattress suture, 499-500 
Vestibulitis, 329-330 
Videx (didanosine), 436 
Violence, partner, 104 
Viracept (nelfinavir), 436 
Viral hemorrhagic fevers, 567-568 
Viral infections of respiratory tract, 

208-225 
case presentation, 224-225 

Viramune (nevirapine), 436 
Visceral diseases, back pain with, 347 
Visken (pindolol), 177 
Vivactil (protriptyline), 480 
Voiding dysfunction, 305 
Vulvar diseases, 329 
Vulvovaginitis, 322-336 

case presentation, 335-336 

Wellbutrin (bupropion), 479, 481 
Wheezing, 271 
Whiplash, cervical, 359-362 
Whitehead, 378 
WHO analgesic ladder, 117-118 
Women 

abused, 134 
battered, 135-137 
cystitis in, 308 
health issues of, 36, 40 
pelvic examination for, 324-325 
recurrent urinary tract infections in, 

308 

607 

young acute uncomplicated lower 
urinary tract infections in, 307-308 

acute uncomplicated pyelonephritis in, 
310 
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Working during pregnancy, 60 
Working Group on Civilian Biodefense, 

562 
Worried well patient, approach to, 572, 

573-574 
Wound closure, 496-497 
Wound healing, 487-488 
Wound preparation, 493-496 
Wytensin (guanabenz), 177 

Xanax (alprazolam), 453 

Yeast infections, 326 

INDEX 

Zalcitabine (DOC, Hivid), 436 
Zantac (ranitidine), 289 
Zaroxolyn (metolazone), 178 
ZDV (zidovudine), 86, 436 
Zebeta (bisoprolol), 176 
Zerit (stavudine), 436 
Zestril (lisinopril), 176 
Ziagen (abacavir), 436 
Zidovudine (AZT, Retrovir, ZDV), 86, 436 
Zinc lozenges, 214 
Zoloft (sertaline), 453, 480 
Zostrix cream (capsaicin), 373 
Zstatflu test, 215-216 
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